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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency's 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401. ERA is also available at authorized 
GPO Depository Libraries. (List is provided on the in- 
side back cover.) 


ERA (regular issues and annual indexes) is avaiiable to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
Ero: 

Canada 

Denmark 


The Netherlands 
Norway 

Spain 

Sweden 


Finland 

France 

Federal Republic of Switzerland 
United Kingdom 
Italy United States 
Japan 


Germany 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report — = —~ 
. Report number identification for report-type literature. sy) 2) 3) 


4 

‘ ‘ y 

. Title and subtitle (non-English title may appear in 18494” (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). 


i \ deuterium polarized gas target for application in storage rings]: 


meneeteninioeneppsitmeitietianoe ) 


. Author(s). First 10 names in the data record are printed, “7 Progress report. Heberli, W. Phys. V/collaboration Wisconsin \& 


then “et al.” is listed. 7>\ Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by«(12) 


. Author affiliation. Only first one is listed, in parentheses 17 DOE Energy Research. DOE Contract FG02-88ER40438. Order 


after author(s) to which it applies. 

. Collaboration, if present. 

. Corporate author(s) identifying corporation responsible 
for document. 

. Date of publication. If not known, a processing date is 
in brackets. 

. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. 

. Language of document if non-English. 

. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. 

. Sponsoring organization. 

. Contract or grant number. 

. Secondary identifying number; may be a conference 
number. 

. Conference title, location, and date, if applicable. 

. Order number. The “DE” order number may be used 
for ordering from NTIS or OSTI, as appropriate. The 
"TI" prefix is valid only at OSTI. 

. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 

. Drop note or explanatory statement. 

. Abstract. 

. Subject descriptors. Listed only if no abstract or only a 
brief statement is included. 


Ox ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
~/ Fizicheskij Inst“1988. (in Rus€ian). In Experimental and theoretical (10) 


© Number DE89007246. Available from NTIS, PC AOJIME Ao1-, V9) 
7 OST: GPO Dep. 47 


This paper briefly discusses the Wisconsin test facility for storage 
cells; results of target tests; the new UHV... 


Report Analytic 


18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- — 


a 


) 





physics. Collection. Order Number DE89780060. Available from NTIS (11) 
(US Sales Only), PC A03/MF A071; INIS. 7 


(18> Kratkie Soobshcheniya po Fizike.; no. 6 


SILVER !ONS/energy-level transitions; XENON |ONS/energy- 
level transitions; CORRELATIONS; D STATES; E STATES... =<—_—(20) 
ee 
54 (DOE/ER/60888-1-Vol.1, pp. 1 15-{47) investigation of air — 
pollution in house due to use of various fuels. Luo, Dayu (Chengdu-«(5 ) 
Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa,ON <> 
(Canada). 1990 {CONF-900724-Vol.1: IndoorAir’90: 5th international 
conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
- 3 aug 1990). In Indoor air ’90: The fifth international conference on 
indoor air quality and climate. Volume 1: Final report. 786p. Order ~~ 
Number DE90017786. Source: NTIS. aeeR 
-& Air pollution in houses caused by combustion of coal is more 
serious than that by combustion of natural gas and methane (primarily 
by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use’ the order number 
where possible 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author's name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report 

15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich lsotopes 
Study on the strong neutron-rich nuclei of lightest elements 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


DE89007246 








Subject Contents 


f Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
the category number assignment used in the database records.* The following list includes all of the 38 first- 
\-level categories. Because each issue of ERA publishes citations only for those documents announced 


th ly 
nt 


Numerical Listing of Categories 


SOAL LIGNITE, AND PEAT 


=TROLEUM 


1d Safety 
Industrial, and 
Aspects 
nagement 
ntal Aspects 

n and Regulations 


Handling, and 


and Composition 


NATURAL GAS 

Reserves, Geology, and 
Expl 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 
Transport, Handling, and 
Storage 

Properties and Composition 


r 


Combustion 


OIL SHALES AND TAR 
SANDS 
Reserves, Geology, and 
Exploration 
Drilling, Fracturing, and 
Mining 
Oil Production, Recovery, and 98 
Refining 
Properties and Composition 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 
Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fue!s Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


y period, some subject categories may not be present in every issue. 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 
Resources and Availability 
(Climatology) 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Wind Energy Engineering 
Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 


Research, Test, Training 


Production, Irradiation 
Materials Testing Reactors 


Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 








Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 


Hydrogen and Synthetic 


sonventional Sources 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fur 


Mis us Converters 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 


Bunair 
DU 


in 


ind Agricultural 


Ss and 
n and Public 


ADVANCED PROPULSION 
SYSTEMS 


Internal Combustion 


oustion 


Powered Systems 


Ns 


Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 

56 

PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 








Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 


Collision Phenomena 
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Direct Energy Conversion 
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Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


Refer also to citation(s) 20278 


18655 (DOE/FTR-93011377) [Travel to the Republic of Ko- 
rea to the eighth Korea-USA joint workshop on coal utilization 
technology]: Foreign trip report, October 26-November 12, 
1991. Chun, Sun W.; Cugini, A.V.; Eastman, M.L.; Hucko, R.E.; 
Kim, Soung S.; Rhee, Kee H.; Smouse, S.M. USDOE Pittsburgh 
Energy Technology Center, PA (United States). 1991. 28p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93011377. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of the trip was to represent the US DOE - Pitts- 
burgh Energy Technology Center at the Eighth Korea-USA-Joint 
Workshop on Coal Utilization Technology, cosponsored by the Ko- 
rea Institute of Energy and Resources (KIER) and the Pittsburgh 
Energy Technology Center (PETC); to participate in a post- 
workshop industrial tour; to visit several coal utilization R&D 
organizations; and to assess progress and future needs of ongoing 
cooperative efforts between PETC, KIER, and the Korea Institute 
of Science and Technology (KIST) 


18656 (ORNL-6735) Fossil Energy Program semiannual 
progress report for April 1992—- September 1992. Judkins, R.R. 
Oak Ridge National Lab., TN (United States). Dec 1992. 165p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93012514. Source: 
OSTI; NTIS; GPO Dep. 

This report covers progress made during the period April 1, 
1992, through September 30, 1992, for research and development 
projects that contribute to the advancement of various fossil energy 
technologies. Projects on the Fossil Energy Program are supported 
by the DOE Office of Fossil Energy, the DOE Morgantown Energy 
Technology Center, the DOE Pittsburgh Energy Technology Center, 
the DOE Fossil Energy Clean Coal Technology Program, the DOE 
Office of Basic Energy Sciences, the DOE Fossil Energy Office of 
Petroleum Reserves, the DOE Fossil Energy Office of Naval 
Petroleum and Oil Shale Reserves, and the US Agency for Interna- 
tional Development. 


0103 Preparation 
Refer also to citation(s) 18768, 18772, 20046, 20047 


18657 (DOE/FE—0272) Clean Coal Technology Demonstra- 
tion Program: Program update 1992 (As of December 31, 
1992). USDOE Assistant Secretary for Fossil Energy, Washington, 
DC (United States). Office of Clean Coal Technology. Feb 1993. 
217p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93011403. Source: OSTI; NTIS; GPO Dep. 

The Clean Coal Technology Demonstration Program (also re- 
ferred to as the CCT Program) is being implemented in a dynamic 
domestic and international environment which is conducive to mak- 
ing major strides in efficient use of energy, securing energy 
supplies, and enhancing environmental quality. The CCT Program 
is a major initiative of the DOE whereby coal will be able to reach 
its full potential as a source of energy for the national and interna- 
tional marketplace. The intent as well as the objective of the DOE, 
as related to coal, has been endorsed most recently in the lan- 
guage of the Energy Policy Act of 1992 (Public Law 102-486). This 
legislation identifies a number of energy goals which already are a 
key part of the CCT Program, including achieving greater efficien- 
cies in the conversion of coal to useful energy; achieving control of 
sulfur oxides, oxides of nitrogen, air toxics, solid and liquid wastes, 
greenhouse gases, or other emissions resulting from coal use; and 
promoting the export and transfer of US clean coal technologies 
and services to developing countries and countries making the 
transition to free market economies. The CCT Program is a tech- 
nology development effort jointly funded by government and 


industry. In this program, the most promising of the advanced coal- 
based technologies are being moved into the marketplace through 
demonstration. The demonstrations are at a scale large enough to 
generate all data needed to judge the commercial potential of the 
processes developed. The program seeks to make available to the 
energy marketplace a number of advanced, more efficient, and en- 
vironmentally sound coal-using technologies. The technologies that 
will be commercialized reflect the strategic importance of coal to 
the US economy. Further, the international marketplace offers 
opportunities that can create US jobs and strengthen the US econ 
omy while addressing energy and environmental needs of the 
international community 


18658 (DOE/PC/88400-T2) Integrated coal preparation and 
CWF processing plant: Conceptual design and costing: Final 
technical report. McHale, E.T. (Science Applications International 
Corp., McLean, VA (United States)); Paul, A.D 
maz, M. Burns and Roe Services Corp., Pittsburgh, PA (United 
States); Science Applications International Corp., McLean, VA 
(United States); Roberts and Schaefer Co., Salt Lake City, UT 


Bartis, J.T.; Kork- 


(United States). Dec 1992. 103p. Sponsored by USDOE, Washing 
ton, DC (United States). DOE Contract AC22-89PC88400. Order 
Number DE93011026. Source: OSTI; NTIS; GPO Dep 

At the request of the US Department of Energy (DOE), Pitts 
burgh Energy Technology Center, a study was conducted to 
provide DOE with a reliable, documented estimate of the cost of 
producing coal-water fuel (CWF). The approach to the project was 
to specify a plant capacity and location, identify and analyze a suit- 
able coal, and develop a conceptual design for an integrated coal 
preparation and CWF processing plant. Using this information, a 
definitive costing study was then conducted, on the basis of which 
an economic and sensitivity analysis was performed utilizing a fi- 
nancial evaluation model to determine a price for CWF in 1992 
The design output of the integrated plant is 200 tons of coal (dry 
basis) per hour. Operating at a capacity factor of 83 percent, the 
baseline design yields approximately 1.5 million tons per year of 
coal! on a dry basis. This is approximately equivalent to the fuei re- 
quired to continuously generate 500 MW of electric power. The 
CWF produced by the plant is intended as a replacement for heavy 
oil or gas in electric utility and large industrial boilers. The particle 
size distribution, particularly the top size, and the ash content of 
the coal in the CWF are specified at significantly lower levels than 
is commonly found in typical pulverized coal grinds. The particle 
top size is 125 microns (vs typically 300m, for pulverized coal) 
and the coal ash content is 3.8 percent. The lower top size is in- 
tended to promote complete carbon burnout at less derating in 
boilers that are not designed for coal firing. The reduced mineral 
matter content will produce ash of very fine particle size during 
combustion, which leads to less impaction and reduced fouling of 
tubes in convective passages. 


18659 (DOE/PC/88856-T12) Surface magnetic enhance- 
ment for coal cleaning: Final report. Hwang, J.Y. Michigan 
Technological Univ., Houghton, MI (United States). Inst. of Materi- 
als Processing. [1992]. 181p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-88PC88856. Order Num- 
ber DE93000892. Source: OSTI; NTIS; GPO Dep. 

The program consisted of a fundamental study to define the 
chemistry for the interactions between magnetic reagent and 
mineral and coal particles, a laboratory study to determine the ap- 
plicability of this technology on coal cleaning, and a parameter 
study to evaluate the technical and economical feasibility of this 
technology for desulfurization and de-ashing under various pro- 
cessing schemes. Surface magnetic enhancement using magnetic 
reagent is a new technology developed at the Institute. This tech- 
nology can be applied to separate pyrite and other minerals 
particles from coal with a magnetic separation after adsorbing mag- 
netic reagent on the surface of pyrite and other minerals particles. 
Particles which have absorbed magnetic reagent are rendered 


ERA Vol. 18, No. 7 1 





01 COAL, LIGNITE, AND PEAT 
0103 Preparation 





magnetic. The adsorption can be controlled to yield selectivity. 
Thus, the separation of traditionally nonmagnetic materials with a 
magnetic separator can be achieved. Experiments have been 
performed to demonstrate the theoretical fundamentals and the ap- 
plications of the technology. Adsorbability, adsorption mechanisms, 
and adsorption selectivity are included in the fundamental study. 
The effects of particle size, magnetic reagent dosage, solid con- 
tents, magnetic matrix, applied magnetic field strengths, retention 
times, and feed loading capacities are included in the application 
studies. Three coals, including Illinois No. 6, Lower Kittanning and 
Pocahontas seams, have been investigated. More than 90% pyritic 
sulfur and ash reductions have been achieved. Technical and eco- 
nomic feasibilities of this technology have been demonstrated in 
this study. Both are competitive to that of the froth flotation ap- 
proach for coal cleaning 


18660 (DOE/PC/88881-T16) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 15, April 1, 
1992-June 30, 1992. ICF Kaiser Engineers, Inc., Pittsburgh, PA 
(United States); Ohio Coal Development Office, Columbus, OH 
(United States); Babcock and Wilcox Co.. New Orleans, LA (United 
Consolidation Pittsburgh, PA (United States); 
in Coal, Carterville, IL (United 
sed Equipment Co., Salt Lake City, UT 
State Geological Survey, Champaign, IL 
Kentucky Energy Cabinet Lab., Lexington, KY 
(United States); Virginia Polyti2 Feb 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88881 DE93013054. Source: OSTI; NTIS; 
GPO Dep 
The Department of Energy (DOE) awarded a contract entitled 
“Engineering Development of Advanced Physical Fine Coal Clean- 
ing Technology - Froth Flotation”, to ICF Kaiser Engineers with the 
following team m Ohio Coal Development Office, Babcock 
and Wilcox, Cons n Coal Company, Eimco Process Equip- 
ment Company, lilinois State Geological Survey, Virginia 


for Research 
EIMCO Pr 
(United States); Illinois 


(United States); 


Order Number 


a 


Polytechnic Institute and State University, Process Technology, Inc. 
This document a quarterly report prepared in accordance with the 


project reporting requirements covering the period from July 1, 
1992 to September 30, 1992. This report provides a summary of 
the technical work undertaken during this period, highlighting the 
major results. A brief description of the work done prior to this 
quarter is provided in this report under the task headings. 

18661 (DOE/PC/88881-T17) Engineering development of 
advanced physical fine coal cleaning technologies: Froth flota- 
tion: Quarterly technical progress report No. 14, January 1, 
1992—March 31, 1992. ICF Kaiser Engineers, Inc., Pittsburgh, PA 
(United States); Ohio Dept. of Development, Columbus, OH (United 
States). Coal Office; Babcock and Wilcox Co., New Orleans, LA 
(United States); Consolidation Coal Co., Pittsburgh, PA (United 

tates); Center for Research on Sulfur in Coal, Carterville, IL 
(United States); EIMCO Processed Equipment Co., Salt Lake City, 
UT (United States); Illinois State Geological Survey, Champaign, IL 
(United States); Kentucky Energy Cabinet Lab., Lexington, KY 
(United States); Virg1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-88PC88881. Order 
Number DE93013056. Source: OSTI; NTIS; GPO Dep. 

In order to develop additional confidence in the conceptual 
design of the advanced froth flotation circuit, a 2-3 TPH Proof-of- 
Concept (POC) facility was necessary. During operation of this 
facility, the ICF KE team will demonstrate the ability of the concep- 
tual flowsheets to meet the program goals of maximum pyritic 
sulfur reduction coupled with maximum energy recovery on three 
DOE specified coals. The POC circuit was designed to be inte- 
grated into the Ohio Coal Development's facility near Beverly, 
Ohio. OCDO's facility will provide the precleaning unit operations 
and ICF KE will add the advanced froth flotation circuitry. The work 
in this task will include the POC conceptual design, flowsheet de- 
velopment, equipment list, fabrication and construction drawings, 
procurement specifications and bid packages and a facilities. 


18662 (DOE/PC/88881-T18) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 13, October 
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1, 1991-December 31, 1991. ICF Kaiser Engineers, Inc., Pitts- 
burgh, PA (United States); Ohio Coal Development Office, 
Columbus, OH (United States); Babcock and Wilcox Co., New Or- 
leans, LA (United States); Consolidation Coal Co., Pittsburgh, PA 
(United States); Center for Research on Sulfur in Coal, Carterville, 
IL (United States); EIMCO Processed Equipment Co., Salt Lake 
City, UT (United States); Illinois State Geological Survey, Cham- 
paign, IL (United States); Kentucky Energy Cabinet Lab., 
Lexington, KY (United States); Virginia Polyti2 Feb 1993. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88881. Order Number DE93013055. Source: 
OSTI; NTIS; GPO Dep. 

Work completed produced the criteria for additional engineering 
analysis, computation and detailed experimental benchscale testing 
for areas of uncertainty. The engineering analysis, computation, 
bench-scale testing and component development was formulated 
to produce necessary design information to define a commercially 
operating system. In order to produce the required information by 
means of bench-scale testing and component development, a uni- 
form coal sample was procured. After agreement with DOE, a 
selected sample of coal from those previously listed was secured. 
The test plan was developed in two parts. The first part listed pro- 
cedures for engineering and computational analyses of those 
deficiencies previously identified that could be solved without 
bench scale testing. Likewise, the second part prepared proce- 
dures for bench-scale testing and component development for 
those deficiencies previously identified in Task 3. 


18663 (DOE/PC/89663-T9) Development of a Coal Quality 
Expert: Technical progress report No. 10, Final report. CQ, 
Inc., Homer City, PA (United States). 21 Dec 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-S0PC89663. Order Number DE93012267. Source: OSTI; 
NTIS; GPO Dep. 

This is the tenth Technical Progress Report, describing work per- 
formed under DOE Contract No. DE-FC22-90PC89663. The work 
falls under DOE's Clean Coal Technology Program category of 
“Advanced Coal Cleaning.” The 51-month project will provide the 
utility industry with a PC expert system to confidently and inexpen- 
sively evaluate the potential for coal cleaning, blending, and 
switching options to reduce emissions while producing lowest cost 
electricity. Specifically, this project will: (1)Enhance the existing 
Coal Quality Information System (CQIS) database and Coal Quality 
Impact Model (CQIM) to allow confident assessment of the effects 
of cleaning on specific boiler cost and performance. (2)Develop 
and validate a methodology, Coal Quality Expert (CQE) which al- 
lows accurate and detailed predictions of coal quality impacts on 
total power plant capital cost, operating cost, and performance 
based upon inputs from inexpensive bench-scale tests. The project 
consists of the following seven tasks: Project Management, Coal 
Cleanability Characterization, Pilot-Scale Combustion Testing, Util- 
ity Boiler Field Testing, CQIM Completion and Development of 


CQE Specification, Develop CQE and CQE Workstation Testing 
and Validation. 


18664 (DOE/PC/89772-T14) Applications of micellar enzy- 
mology to clean coal technology: Final report. Walsh, C.T. 
Boston Univ., MA (United States). School of Medicine. 10 Mar 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-89PC89772. Order Number DE93011541. 
Source: OSTI; NTIS; GPO Dep. 

The sequential addition of enzyme and H2Oz during the reverse 
micelle incubation was found to enhance sulfoxidation, but levels of 
EPSn remained low. The triplicate addition of enzyme and H202 
during the reverse micelle incubation of EPS was found to enhance 
sulfoxidation to EPSn and unidentified material. Low conversion to 
EPSn was not due to the inability of the enzyme to oxidize EPSX 
in reverse micelles, since the latter was demonstrated with both 
commercially available and enzymatically synthesized EPSx as 
starting material. Chloroperoxidase in an AOT-isooctane reverse 
micelle solution also mediated production of a metabolite from DBT 
with characteristics consistent with DBTSx. The magnitude of con- 
version was enhanced to 10% of the starting material by triplicate 
addition of enyme and H202. The identity of this metabolite as 





DBTSx was verified by GC/MS. Chloroperoxidase in reverse mi- 
celles appears therefore to be a versatile catalyst for sulfoxidation 
of aliphatic and aromatic sulfur-containing model coal compounds. 


18665 (DOE/PC/89772-T15) Applications of micellar enzy- 
mology to clean coal technology: Twelfth quarterly report. 
Walsh, C.T. Boston Univ., MA (United States). School of Medicine. 
9 Mar 1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89772. Order Number 
DE93011637. Source: OSTI; NTIS; GPO Dep. 

This project is designed to develop methods for precombustion 
coal remediation by implementing recent advances in enzyme bio- 
chemistry. The novel approach of this study is incorporation of 
hydrophilic oxidative enzymes in reverse micelles in an organic sol- 
vent. Enzymes from commercial sources or microbial extracts are 
being investigated for their capacity to remove organic sulfur from 
coal by oxidation of the sulfur groups, splitting of C-S bonds and 
loss of sulfur as sulfuric acid. Dibenzothiophene (DBT) and 
ethylphenylsulfide (EPS) are serving as models of organic sulfur- 
containing components of coal in initial studies. A goal of this 
project is to define a reverse micelle system that optimizes the 
catalytic activity of enzymes toward desulfurization of model com- 
pounds and ultimately coal samples. Studies by several groups 
(Martinek et al., 1981; Kabanov et al., 1988; Martinek, 1989; Ver- 
haert et al., 1990) have shown that the surfactant AOT over a 
broad concentration range in organic solvents produces micelles, 
comparatively uniform in diameter, which incorporate hydrophilic 
enzymes. The activity (kcat) of certain enzymes in this system is 
higher than in aqueous solution. This surfactant is therefore being 
examined as a vehicle for enhancement of sulfoxidation reactions. 


18666 (DOE/PC/90311—-10) Characterization of multiphase 
fluid flow during air-sparged hydrocyclone flotation by x-ray 
CT: Tenth quarterly report, 14 November 1992-13 February 
1993. Miller, J.D. Utah Univ., Salt Lake City, UT (United States). 1 
Mar 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90311. Order Number 
DE93012471. Source: OSTI; NTIS; GPO Dep. 

During this quarter a new set of experiments was carried out 
with and without collector in order to understand the flow patterns 
inside the ASH unit for both hydrophilic and hydrophobic particles. 
These tests were designed to study the effects of percent solids in 
the feed, A* - the nondimensional ratio of overflow opening area to 
underflow opening area, and the effect of collector addition on the 
flow characteristics. These experiments were done with 0%, 5% 
and 15% solids in the feed. The latter two cases were studied for 
three different A* values and also with and without the addition of 
collector. The value of Q*, the dimensionless ratio of air f low rate 
and slurry flow rate was maintained at the same level (Q* 4.55). 
Quartz particles of size —100 +200 mesh were used for this study 
rather than coal particles because they did not abrade and were of 
a higher density. The reagents and their dosages used were 40 
ppm (water basis) of frother (MIBC) and 800 g of collector (dodecy! 
amine) per ton of solids in the suspension. At room temperature, 
quartz is intrinsically hydrophilic while addition of the amine collec- 
tor renders the quartz particles hydrophobic. The absence of 
collector will be referred to as the hydrophilic case and the pres- 
ence of collector will be referred to as the hydrophobic case.A total 
of 11 scans was taken over the entire length of the ASH unit. Soft- 
ware has now been developed to analyze the CT images obtained 
from these tests and is able to account for any offset of the air 
core from the axis of the ASH. In this way, the image is recon- 
structed and a radial density profile of the time averaged flow is 
generated. Some experimental results are presented graphically in 
Figures 1 through 4 at 0% and 5% solids in the suspension for 
both hydrophilic and hydrophobic cases. 


18667 (DOE/PC/91303-T5) Semiconductor electrochem- 
istry of coal pyrite: Technical progress report, 
October-December 1992. Osseo-Asare, K.; Wei, D. Pennsylvania 
State Univ., University Park, PA (United States). Dept. of Materials 
Science and Engineering. Feb 1993. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91303. 
Order Number DE93012461. Source: OSTI; NTIS; GPO Dep. 
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This project seeks to advance the fundamental understanding of 
the physics-chemical processes occurring at the pyrite/aqueous in- 
terface, in the context of coal cleaning, coal desulfurization, and 
acid minedrainage. A novel approach to the study of pyrite aque- 
ous electrochemistry is proposed, based on the use of both 
synthetic and natural ( i.e. coal-derived) pyrite specimens, the 
utilization of.pyrite both in the form of micro (i.e. colloidal and sub- 
colloidal) and macro (i.e. rotating ring disk) electrodes, and the 
application of in-situ direct electroanalytical and spectroelectro- 
chemical characterization techniques. The kinetic study of the 
reaction between sulfide and ferrous ions in solution suggested 
that the black species formed initially is FeHS* intermediate. To 
farther confirm this mechanism, the experiments aimed at estab- 
lishing the stoichiometry for the intermediate were carried out 
thermodynamically with a stopped-flow spectrophotometric tech- 
nique. The results showed that the mole ratio of H~/Fe** is 1 to 1 
for the intermediate product, which is in good agreement with the 
kinetic results previously obtained. Furthermore, the equilibrium 
constant for the reaction Fe*+ + H~ = FeHS* was determined as K 
= 10454. The forward rate constant is 10%-8'(mol/l)—'sec-’ and 
the backward rate constant is 10-°*9 (mol/l)—' sec". 


18668 (DOE/PC/S2208-T1) Engineering development of 
advanced physical fine coal cleaning for premium fuel applica- 
tions: Quarterly technical progress report No. 1, 
October-December 1992. Smit, F.J.; Jha, M.C. AMAX Research 
and Development Center, Golden, CO (United States). 18 Jan 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92208. Order Number 
DE93013177. Source: OSTI; NTIS; GPO Dep. 

This project is a step in the Department of Energy’s program to 
show that ultra-clean fuel can be produced from selected coals and 
that the fuel will be a cost-effective replacement for oil and natural 
gas now fueling boilers in this country. The replacement of pre- 
mium fossil fuels with coal can only be realized if retrofit costs are 
kept to a minimum and retrofit boiler emissions meet national goals 
for clean air. These concerns establish the specifications for maxi- 
mum ash and sulfur levels and combustion properties of the 
ultra-clean coal. The primary objective is to develop the design 
base for prototype commercial advanced fine coal cleaning facilities 
capable of producing ultra-ciean coals suitable for conversion to 
coal-water slurry fuel. The fine coal cleaning technologies are ad- 
vanced column flotation and selective agglomeration. A secondary 
objective is to develop the design base for near-term commercial 
integration of advanced fine coal cleaning technologies in new or 
existing coal preparation plants for economically and efficiently pro- 
cessing minus 28-mesh coal fines. A third objective is to determine 
the distribution of toxic trace elements between clean coal and 
refuse when applying the advance column flotation and selective 
agglomeration technologies. The project team consists of Amax 
Research & Development Center (Amax R&D), Amax Coal indus- 
tries, Bechtel Corporation, Center for Applied Energy Research 
(CAER) at the University of Kentucky, and Arcanum Corpcration. 


18669 (DOE/PC/92521-T16) Carbonation as a_ binding 
mechanism for coal/calcium hydroxide pellets: Technical re- 
port, December 1, 1992-February 28, 1993. Rapp, D. (Illinois 
State Geological Survey, Champaign, IL (United States)); Lytle, J.; 
Hackley, K.; Dagamac, M.; Berger, R.; Schanche, G. Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States); 
lilinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). Geological Survey. [1993]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE93013635. Source: OSTI; NTIS; 
GPO Dep. 

Pelletization of fine coal with calcium hydroxide, a sulfurcapturing 
sorbent, represents a method to produce a fuel which will burn in 
compliance with the recently passed Clean Air Act Amendments 
(CAAA's). To harden the pellets, the reaction of carbon dioxide with 
calcium hydroxide, referred to as carbonation, is being studied. 
Carbonation forms a bonding matrix of calcium carbonate. This is a 
two-year research program. This report covers the second quarter 
of the second year. Research is indicating that 5 to 10 wt% cal- 
cium hydroxide pellets can be produced via a roller-and-die pellet 
mill and air cured to achieve sufficient quaiity for handling and 
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transportation. This quarter, 1/2 inch-diameter pellets containing 
10% calcium hydroxide were demonstrated to gradually react with 
atmospheric carbon dioxide (3 days) while air drying to achieve 
compressive strengths equivalent to those attained for fully dried 
pellets which had been carbonated for one-hour with 100% com- 
mercial grade carbon dioxide. It was also demonstrated that an 
organic, adhesive binder, corn starch, can be very effective at pro- 
ducing strong pellets but drying is required before appreciable 
pellet strength is attained. For pellets containing 2 wt% corn starch, 
it was determined that less than 50% of the ultimate strength was 
achieved as the pellets were dried from 20 wt% to 5 wt% moisture. 
Strength improved considerably as the pellet moisture content was 
reduced below 5 wt%. 


18670 (DOE/PC/92521-T17) Clean, premium-quality chars: 
Demineralized and carbon enriched: Technical report, Decem- 
ber 1, 1992—February 28, 1993. Smith, G.V. (Southern Illinois 
Univ., Carbondale, IL (United States)); Malhotra, V.M.; Wiltowski, 
T.; Myszka, E.; Banerjee, D. Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). [1993]. 29p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE93013636. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of this two-year project is to evaluate meth- 
ods of preparing demineralized and carbon enriched chars from 
lilinois Basin coals. There are two processing steps: physical 
cleaning of the coal and devolatilization under different environ- 
ments to form chars. Two different techniques were used: BET 
surface area analyzer and in-situ Diffuse Reflectance FTIR. Experi- 
ments were performed with coals IBC-101, 102, and 104 as 
received and after cleaning. It was found that the cleaning not only 
removes the minerals but has changed also the porous structure of 
the coals. DR-FTIR spectrums helped to explain the possible exist- 
ing chemical bonds in the coal structure as well as their changes 
during drying and mild pyrolysis. 


18671 (DOE/PC/92521-T18) Combustion and emissions 
characterization of pelletized coal fuels: Technical report, De- 
cember 1, 1992—February 28, 1993. Rajan, S. (Southern Illinois 
Univ., Carbondale, IL (United States). Dept. of Mechanical Engi- 
neering and Energy Processes). Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). [1993]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE93013637. Source: 
OSTI; NTIS; GPO Dep 

The aim of this project is to demonstrate that sorbent-containing 
coal pellets made from low grade coal or coal wastes are viable 
clean burning fuels, and to compare their performance with that of 
standard run-of-mine coal. Fuels to be investigated are: (a) car- 
bonated pellets containing calcium hydroxide sorbent, (b) coal 
fines-limestone pellets with cornstarch as binder, (c) pellets made 
from preparation plant recovered coal containing limestone sorbent 
and gasification tar as binder, and (d) a standard run-of-mine Illi- 
nois seam coal. The fuels will be tested in a laboratory scale 411 
diameter circulating fluidized bed combustor. Progress this quarter 
has centered on the development of a hydraulic press based pellet 
mill capable of the high compaction pressures necessary to pro- 
duce the gasification tar containing pellets outlined in (c) above. 
Limited quantities of the pellets have been made, and the process 
is being fine tuned before proceeding into the production mode. 
Tests show that the moisture content of the coal is an important 
parameter that needs to be fixed within narrow limits for a given 
coal and binder combination to produce acceptable pellets. Com- 
bustion tests with these pellet fuels and the standard coal are 
scheduled for the next quarter. 


18672 (DOE/PC/92521-T21) Sulfur removal from high- 
sulfur Illinois coal by low-temperature perchloroethylene (PCE) 
extraction: Technical report, December 1, 1992—February 28, 
1993. Chou, M.I.M. (Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (United States). Geological Survey); Lytle, 
J.M.; Ruch, R.R.; Kruse, C.W.; Chaven, C.; Hackley, K.C.; 
Hughes, R.E.; Harvey, R.D.; Buchanan, D.H.; Stucki, J.W.; Huff- 
man, G.; Huggilllinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1993]. 17p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FC22-92PC92521. 
Order Number DE93013640. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project are to independently confirm and 
possibly to improve the organic sulfur removal from Illinois coals 
with the PCE process developed by the Midwest Ore Processing 
Co.(MWOPC), to verify the forms-of-sulfur determination using the 
ASTM method for evaluation of the PCE process, and to develop a 
dechlorination procedure to remove excess PCE from the PCE- 
treated coal. The objectives for year-2 study are to verify the 
possible effect of PCE treatment on coal-derived FeS2, FeSQO,, 
and Fe2(SO4)3 on ASTM coal analysis, to investigate the behavior 
of sulfur during oxidation and PCE desulfurization using the isotopi- 
cally signatured coal sample to investigate the proprietary reagent 
on the oxidation of the organic sulfur model compounds with and 
without additives, to evaluate this new oxidation on the organic sul- 
fur removal by PCE desulfurization, and to study other innovative 
pretreatment processes for the removal of organic sulfur from coal 
under mild conditions. Oxidation study on the organosulfur model 
compounds alone was completed in first quarter. The oxidation re- 
actions were repeated on the organosulfur model compounds with 
the presence of hydrocarbon additives. These additives are known 
to easily produce hydroperoxides during air oxidation. Analysis of 
the reaction products is in progress. 


18673 (DOE/PC/92521-T23) Integrated methods for pro- 
duction of clean char and its combustion properties: Quarterly 
technical report, December 1, 1992—February 28, 1993. DeBarr, 
J.A. (Illinois State Geological Survey, Champaign, IL (United 
States)); Rostam-Abadi, M.; Gullett, B.K.; Benson, S.A.; Toman, 
D.L.; Honea, F. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1993]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-92PC92521. 
Order Number DE93013642. Source: OSTI; NTIS; GPO Dep. 

An integrated method consisting of physical coal cleaning, mild 
gasification (MG) and low temperature oxidation (LTO) is proposed 
to produce chars with SO, emissions at least 50% lower than 
those of their parent coals. MG and char desulfurization studies 
are conducted in both a batch fluidized-bed reactor (FBR) and in a 
continuous rotary tube kiln (RTK). Combustion properties and ash 
deposition behaviors of desulfurized chars are determined at the 
US EPA in a 14 kill pilot-scale combustor and at UNDEERC in a 
drop tube furnace (DTF). This project is cost-shared with the US 
EPA and the US DOE through UNDEERC. During the first year of 
this two year project, six coals from the IBC sample program 
(IBC-101, 102, 104, 105, 106 and 109) were studied. Under non- 
optimized conditions, desulfurized chars with SO, emissions 
60-71% lower than the parent coals were made in the FBR, de- 
pending on the coal. Chars prepared from four of the six coals had 
SO, emissions less than 2.5 lbs SO2/MMBtu. Under optimum con- 
ditions SO, emissions of one of the coals were reduced nearly 
67%, from 4.60 to 1.49 lbs SO2/MMBtu. MG reduced the chlorine 
content of one coal 93%. During the reporting period, about 160 
pounds of —48 mesh IBC-102 coal were preoxidized in air at 
150°C for 30 minutes in the RTK to minimize agglomeration during 
MG tests. MG of the preoxidized coal at 600°C produced about 75 
pounds of char. About65 pounds of LTO char were prepared by ox- 
idizing the MG char at 420,,C for about 10 minutes. The amount of 
sulfur removed in the RTK was less than in the FBR, and gave a 
char with SOz emissions of about 2.4 lbs SO2/MmBtu. The greater 
sulfur removal in the FBR was attributed to a smaller mean particle 
diameter, better gas-solid contact and/or a decreased partial pres- 
sure of SOb. 


18674 (DOE/PC/92526-T1) Rheology of coal-water slurries 
prepared by the HP roll mill grinding of coal: Quarterly techni- 
cal progress report No. 1, September 1—November 30, 1992. 
Fuerstenau, D.W. California Univ., Berkeley, CA (United States). 
Dec 1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92526. Order Number 
DE93012559. Source: OSTI; NTIS; GPO Dep. 

The objective of the research is the development of improved 
technology for the preparation of coal-water slurries, which have 
potential for replacing fuel oil in direct combustion. The fine grind- 
ing of coal is a crucial step in the manufacture of coal-water 
slurries. In this context, currently available grinding mills exhibit 





poor energy efficiency for size reduction and non-optimum packing 
characteristics of the ground coal. The first increases the cost of 
manufacture of coal-water slurries and the second adversely af- 
fects their rheological properties. The newly invented choke-fed 
high-pressure roll mill is up to 50% more energy efficient and, 
moreover, there are reasons to believe that it produces a size dis- 
tribution of ground particles which is closer to the dense packing 
composition. The high-pressure roll mill (which is perhaps the only 
really significant innovation in industrial comminution in this cen- 
tury) has lower capital cost, occupies less floor space, shows 
negligible wear rate, accepts feed with a wide range of moisture 
contents and, of particular importance, it can be scaled up to grind 
hundreds of tons of solids per hour. The high-pressure roll mill pro- 
vides a unique opportunity to develop an improved technology for 
preparing coal-water slurries. Our research group in the University 
of California at Berkeley not only has a fully instrumented, 
laboratory-scale, choke-fed. high-pressure roll mill (the only one of 
its Kind in the United States) but also fully instrumented laboratory 
ball mills for comparative fine coal preparation purposes. In this 
research program, our plans are to systematically investigate com- 
minution energy consumption, deagglomeration procedures, and 
the stability and rheology of coal-water slurry fuel prepared with 
high-pressure roll mill, and to compare the results with slurry pre- 
pared with ball-milled coal. 


18675 (DOE/PC/92550-1) Evaluation of hyperbaric filtra- 
tion for fine coal dewatering: First quarterly technical 
progress report, September 1, 1992-November 30, 1992. 
Parekh, B.K. (Kentucky Univ., Lexington, KY (United States)); 
Hogg, R.; Fonseca, A. Kentucky Univ., Lexington, KY (United 
States); Pennsylvania State Univ., University Park, PA (United 
States); CONSOL, Inc., Pittsburgh, PA (United States). 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92550. Order Number DE93012558. Source: 
OSTI; NTIS; GPO Dep. 

Most of the coal presently used by the utility industry is cleaned 
at preparation plants empioying wet processes. Water, while being 
the mainstay of coal washing, is also one of the least desirable 
components in the final product. Coarse coal (+3/4 inch) is easily 
dewatered to a 3-4 percent moisture level using conventional vi- 
brating screens and centrifuges. However, the main problem of 
excess product moisture occurs in fine (minus 28 mesh) coal and 
refuse. Even though fines may constitute only about 20 percent of 
a contemporary cleaning plant feed, they account for two-thirds of 
the product surface moisture. This high surface moisture offsets 
many of the benefits of coal cleaning, and can easily undercut the 
ongoing programs on recovery of fine clean coal from refuse as 
well as producing an ultra-fine super clean coal fuel. Currently, 
most of the coal preparation plants utilize vacuum disk type tech- 
nology for dewatering of the fine coal, providing dewatered product 
containing about 25 percent moisture. The coal industry would pre- 
fer to have a product moisture in the range of 10 to 15 percent, 
thereby avoiding thermal drying of coal. Hyperbaric filtration. has 
shown potential in lowering moisture in fine coal to about 20 per- 
cent level. This project will develop fundamental information on 
particle-liquid interaction during hyperbaric filtration and apply the 
knowledge in developing optimum conditions for the pilot plant test- 
ing of the hyperbaric filter system 


18676 (VTT-PUB—121) Peat and bark extractives and their 
behaviour in drying processes. Fagernaes, L. (Technical Re- 
search Centre of Finland, Espoo (Finland). Lab. of Fuel and 
Process Technology). Technical Research Centre of Finland, Espoo 
(Finland); Aabo Akademi, Turku (Finland). 1992. 146p. Order Num- 
ber DE93784805. Source: OSTI; NTIS. 

The organic compounds released in the thermal drying of peat 
and bark, and their behaviour in downstream sections, were stud- 
ied to determine their impact on the formation of deposits in 
processes and on the environment. The releases were studied us- 
ing laboratory-scale fluidized-bed drying experiments carried out on 
peat, pine bark and birch bark at different temperatures. In addi- 
tion, peat particle and deposit samples were taken from the drying 
system of a peat power plans and bark, condensate and deposit 
samples from a pressurized steam dryer at a pulp mill. The hy- 
drophillic compounds released were analysed using different 
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chromatographic methods. All the samples were analysed for 
lipophilic extractives using capillary gas chromatography and mass 
spectrometry. The lipid composition of Finnish peat and peat ex- 
tracts was investigated at the beginning of the study. The main 
hydrophillic compounds released from peat and barks were 
short-chain carboxylic acids, methanol, aliphatic aldehydes, anhy- 
droglucoses and furanoic compounds. The hydrophillic compounds 
may cause organic load on the recipient or emissions to the air 
Their amounts can be decreased by using lower drying tempera- 
tures. The major lipophilic compound groups released from peat 
consisted of fatty acids, those from pine bark of fatty acids and 
resin acids, and those from birch bark of triterpenoid alcohols. The 
peat lipids, and particularly the fatty acids, were enriched in the par- 
ticle samples from the gas flows and in the deposit samples from 
the drying mill and the flue gas blower of the peat power plans. 
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Refer also to citation(s) 18670, 18673, 18767, 18771, 19488, 19490 


18677 (ANL/CHM/RP-77160, pp. 146-148) XANES evidence 
for selective organic sulfur removal from Illinois No. 6 coal. 
Chatterjee, K.; Gorbaty, M.L.; Stock, L.M. Argonne National Lab., 
IL (United States). 1992. In Surveys of research in the Chemistry 
Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

Several reactions for selective organic desulfurization were in- 
vestigated, but the authors soon began to focus on single 
electron-transfer (SET) reactions for selective sulfur removal. This 
approach seemed most appropriate because the method, in princi- 
ple, could be made catalytic or photochemical and, therefore, 
practical. Subsequently, strongly basic reagents were studied in an 
attempt to eliminate sulfidic sulfur compounds. Lochmann’s base 
(BASE), which is a mixture of an organometallic compound and an 
alkoxide, proved to be suitable. The reaction of the Illinois coal with 
the SET reagent reduced the organic sulfur content from 1.8% to 
1.1% (mf). In a separate experiment, the pyrite-free material was 
treated with BAES in heptane. Hydrolysis of the reaction product 
with dilute aqueous acid gave a coal with 1.2% S (mf). The authors 
studied the sulfur species in the pyrite-free starting material and 
the products of the SET and BASE reactions by X-ray absorption 
near edge structure (XANES) spectroscopy at the National Syn- 
chrotron Light Source at Brookhaven National Laboratory. 
Gorbaty’s previous work had already established that useful infor- 
mation about the forms of organically bound sulfur in coals could 
be obtained by XANES spectroscopy. The XANES spectrum and 
the third derivative of this sample showed no evidence for the 
presence of pyritic sulfur, and reconstruction of the third derivative 
indicated that about 65% of the organically bound sulfur com- 
pounds have heterocyclic or aromatic character and about 35% 
sulfidic character. These values are comparable to the values for 
the starting coal, indicating that LAH treatment does not alter the 
organically bound sulfur forms. 4 figs. 


18678 (ANL/CHW/RP-77160, pp. 148-152) Novel synthetic 
approaches to catalyst design. Carrado, K.A.; Winans, R.E.; 
Thiyagarajan, P.; Nicholas, J.B.; Keldsen, G.L.; Wasserman, S.R. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

This research evolved from the investigation of the role of clays 
in coalification. It became apparent that many natural clays pro- 
moted the conversion of complex coal molecules. Consequently, 
the authors undertook a program to investigate this chemistry sys- 
tematically in an attempt to prepare clay catalysts designed to 
upgrade low-quality petroleum residues and coal-derived heavy 
liquids. Novel chemicai approaches are being developed for synthe- 
sizing these crystalline microporous catalysts, which are based on 
layered silicate or other porous oxide frameworks. In general, metal 
oxide gels are prepared hydrothermally in the presence of large or- 
ganic or organometallic templating molecules. Major objectives of 
this fundamental program are (1) preparing layered inorganic 
frameworks that possess large pore sizes for catalytic applications; 
(2) establishing a better understanding of the gel chemistry in- 
volved; (3) continuing to build a theoretical understanding of the 
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surface chemistry of clays based on molecular modeling tech- 
niques; and (4) obtaining precise structural information concerning 
such phenomena as solvation and diffusion within a clay, because 
such understanding is critical to clay-surface chemistry in such ap- 
plications as catalysis and environmental transport. 3 figs., 1 tab. 


18679 (CONF-920584-, pp. 365-367) Synthesis and charac- 
terization of catalysts for gasification of carbonaceous 
materials. Perry, D.L. (Lawrence Berkeley Lab., CA (US)). USDOE 
Morgantown Energy Technology Center, WV (United States). May 
1992. From US Department of Energy contractor review meeting on 
natural gas research and development; Morgantown, WV (United 
States); 5-6 May 1992. In Proceedings of the natural gas research 
and development contractors review meeting) DOE/METC-— 
92/6125. 408p. Order Number DE92001278. Source: OST]; NTIS. 

The present research program has been directed at the synthe- 
sis and fabrication of quaternary metal catalyst containing 
potassium, nickel, and calcium. These catalysts are then being 
spectroscopically and instrumentally studied in order to determine 
their chemical composition, the chemical mechanisms by which 
starting materials react to form them, and information regarding 
types of impurities and their levels of concentration in the mixed 
metal oxides. The objective of these different experimental goals is 
to obtain a comprehensive understanding of the catalysts such that 
they can be made reproducibly. 


18680 (CONF-920953—Absts.) Liquefaction contractors’ re- 
view conference: Abstracts. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1992]. 38p. Sponsored by 
USDOE, Washington, DC (United States). From US Department of 
Energy contractors review on liquefaction; Pittsburgh, PA (United 
States); 22-24 Sep 1992. Order Number DE93009884. Source: 
OSTI; NTIS; GPO Dep 

The 36 abstracts are arranged under the following headings: 
invited speakers (auto/oil air quality, future fuels, alcohol fuels), di- 
rect liquefaction, indirect liquefaction, and AR-coal liquefaction. 


18681 (CONF-9209330-—-1) Magnetic character investigation 
of higher alcohol synthesis Cu-Co-Cr catalysts. Donatto, U.A.; 
Hoard, T.L.; Murty, A.N. Grambling State Univ., LA (United States). 
Dept. of Physics. [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-89PC89762. From Na- 
tional Science Foundation (NSF) conference on diversity in the 
scientific and technological work force; Washington, DC (United 
States); 24-27 Sep 1992. Order Number DE93009732. Source: 
OSTI; NTIS; GPO Dep 

The selectivity and conversion efficiency of the catalyst are 
reported to be governed by inter-metallic ratios of the three ele- 
ments. High yields of methanol in copper-rich field, hydrocarbons 
in cobalt-rich field and mixed alcohols in the intermediate range 
were observed. The basic mechanism, the extent and effect of 
inter-metallic interactions, or the role and function of chromium still 
remain unclear. To examine the correspondence between the 
catalytic and magnetic % behavior of the cataiyst, we have investi- 
gated the Zero-field Nuclear Magnetic Resonance spectra and 
Hysteresis character of a series of Cu/Co/Cr trimetallics with Cu/Co 
ratio varying from 0.2 to 8.0. The magnetic moment of the catalyst 
system is very low for Cu/Co < 1.5, dramatically increases when 
1.5 < CwCo < 5.0 and drops for Cu/Co > 5.0. The NMR results 
indicate that chromium serves as a support and inhibits any strong 
intermetallic interaction between copper and cobalt. 


18682 (DOE/ER/20087-1) Biochemistry of dissimilatory 
sulfur oxidation: Progress report, July 1992—November 1992. 
Blake, R. Il. Meharry Medical Coll., Nashville, TN (United States). 
Dept. of Biochemistry. 1992. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-92ER20087. Order 
Number DE93014096. Source: OSTI; NTIS; GPO Dep. 

Our goals of this research are to define the substrate oxidation 
pathways, the electron transport mechanisms, and the modes of 
energy conservation employed during the dissimilatory oxidation of 
sulfur by thiobacilli, We have purified APS reductase to elec- 
trophoratic homogeneity from cell-free extracts of Thiobacillus 
denitrificans. Sufficient protein is available to initiate the production 
of polyclonal antibodies and to perform the kinetic experiments. 
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18683 (DOE/FTR—93010784) [Japanese 200-ton-per-day 
pilot plant coal gasifier}: Foreign trip report, September 29- 
October 1, 1992. Brdar, R.D. USDOE Morgantown Energy 
Technology Center, WV (United States). 30 Dec 1992. 12p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93010784. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Following the video, the American delegation was taken to a 
separate building that held several process models of the major 
plant sections. The plant manager reviewed the models for the 
gasifier structure, gas cleanup systems, and gas turbine prior to 
the actual site tour to assist in visualizing the facility. The models 
are quite large (approximately 6 feet high) and very detailed. After 
an explanation of the major plant sections, we toured the pilot facil- 
ity. IGC provided an extensive tour of the system and freely 
answered questions regarding the design and operation of the 
units. The tour was very thorough and informative and lasted most 
of the morning. The Nakoso Power Station is on the coast, and the 
ocean can be seen from the gasifier structure. The Japanese ap- 
proach for this pilot plant is one in which practically no expense 
was spared. The gasifier and each gas cleanup configuration has a 
separate, fully-instrumented structure. The facility is controlled by a 
state-of-the-art control system designed and supplied by Toshiba. 
The Japanese design philosophy was very conservative, and there 
has been no effort to simplify the design and appearance of the 
system. As a result, the approach would be cost-prohibitive if a 
similar design philosophy were used for a commercial application 


18684 (DOE/MC/24267-3328) Development of an advanced, 
continuous mild gasification process for the production of co- 
products: Task 4.8, Decontamination and disassembly of the 
mild gasification process research unit and disposal of co- 
products. Ness, R.O. Jr.; Li, Y.; Heidt, M. North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental 
Research Center. Sep 1992. 79p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-87MC24267. 
Order Number DE93000265. Source: OSTI; NTIS; GPO Dep. 

Prior to disassembly of the CFBR, accumulated tar residue must 
be removed from the reactor, piping and tubing lines, and the 
condenser vessels. Based on experience from the CFBR mild gasi- 
fication tests, lacquer thinner must be pumped through the unit for 
at least one hour to remove the residual tar. The lacquer thinner 
wash may be followed by a water wash. The CFBR will be disas- 
sembled after the system has been thoroughly flushed out. The 
following equipment must be disassembled and removed for stor- 
age: Superheater; Water supply pump; Coal feed system (hopper, 
auger, ball feeder, valves); Reactor; Cyclone and fines catch pot; 
Condensers (water lines, glycol bath, condenser pots, valves); and 
Gas meter. After the process piping and reactor have been disas- 
sembled, the equipment will be inspected for tar residues and 
flushed again with acetone or lacquer thinner, if necessary. All sol- 
vent used for cleaning the system will be collected for recycle or 
proper disposal. Handling and disposal of the solvent will be prop- 
erly documented. The equipment will be removed and stored for 
future use. Equipment contaminated externally with tar (Level 4) 
will be washed piece by piece with lacquer thinner after disassem- 
bly of the PRU. Proper health and safety practices must be 
followed by the personnel involved in the cleanup operation. Care 
must be taken to avoid ingestion, inhalation, or prolonged skin con- 
tact of the coal tars and lacquer thinner. Equipment contaminated 
internally by accumulation of residual tar or oil (Level 5) will be 
flushed section by section with lacquer thinner. The equipment will 
be washed with solvent both before and after disassembly to en- 
sure that all tar has been removed from the piping, pumps, gas 
quench condensers, light tar condensers, and drain lines. The coal 
tars will be separated from the solvent and incinerated. 


18685 (DOE/MC/271 15-3343) Direct methane conversion to 
methanol: Quarterly project status report, October 1, 1992- 
December 31, 1992. Noble, R.D.; Falconer, J.L. Colorado Univ., 
Boulder, CO (United States). Dept. of Chemical Engineering. 12 
Feb 1992. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG21-90MC27115. Order Number 
DE93013998. Source: OSTI; NTIS; GPO Dep. 

We proposed to demonstrate the effectiveness of a catalytic 
membrane reactor (a ceramic membrane combined with a catalyst) 





to selectively produce methanol by partial oxidation of methane. 
Methanol is used as a chemical feedstock, gasoline additive, and 
turbine fuel. Methane partial oxidation using a catalytic membrane 
reactor has been determined as one of the promising approaches 
for methanol synthesis from methane. In the original proposal, the 
membrane was used to be used to selectively remove methanol 
from the reaction zone before carbon oxides form, thus increasing 
the methanol yield. Methanol synthesis and separation in one step 
would also make methane more valuable for producing chemicals 
and fuels. The cooling tube inserted inside the membrane reactor 
has created a low temperature zone that rapidly quenches the 
product stream. This system has proved effective for increasing 
methanol selectivity during CH, oxidation, and we are using and 


modifying this non-isothermal, non-permselective membrane reac- 
tor. 


18686 (DOE/MC/27227-3345) Design of gasifiers to opti- 
mize fuel cell systems: Quarterly technical progress report 
No. 9, October 1, 1992—December 31, 1992. Steinfeld, G. Energy 
Research Corp., Danbury, CT (United States). 1992. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-90MC27227. Order Number DE93013991. Source: OSTI; 
NTIS; GPO Dep. 

The activities in this task are designed to evaluate experimentally 
the performance of the gasification catalysts chosen for the system 
study in the first year of this effort. The objectives of this task have 
been broken down as follows: To experimentally characterize the 
performance of the previously recommended gasification catalysts 
for integrates gasification carbonate fuel cell systems as identified 
in the system study performed during Tasks 1, 2, and 3. The cata- 
lysts which will be tested include Potassium carbonates. limestone 
and taconite in dry form as well as a coal-impregnated with soluble 
salts of potassium, calcium and iron. To evaluate the degree to 
which SOz in a recycled stream, and or sulfur in the feed, can be 
captured by the selected calcium or iron containing catalyst at the 
operation conditions in the catalytic gasifier. To carry out tests un- 
der simulated conditions approaching the preferred final process 
design conditions identified in the system study. The first phase of 
experimental testing consists of a cost-effective minimum scale 
screening by Thermogravimetric Analysis (TGA). 


18687 (DOE/PC/88400-T1) Assessment of coal liquids as 
refinery feedstocks. Zhou, P. Burns and Roe Services Coprp., 
Pittsburgh, PA (United States). Feb 1992. 192p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC88400. Order Number DE93011025. Source: OSTI; NTIS; 
GPO Dep. 

The R&D of direct coal liquefaction has reached such a stage 
that current two-stage processes can produce coal liquids with high 
yields and improved quality at a reasonable cost. To fully realize 
the potential value, these coal liquids should be refined into high- 
value liquid transportation fuels. The purpose of this study is to 
assess coal liquids as feedstocks to be processed by modern 
petroleum refining technologies. After the introduction, Section 2.0 
summarizes ASTM specifications for major transportation fuels: 
gasoline, jet fuel, and diesel fuel, which serve as a target for coal- 
liquid refining. A concise description of modern refining processes 
follows with an emphasis on the requirements for the raw materials. 
These provide criteria to judge the quality of coal liquids as a refin- 
ery feedstock for the production of marketable liquid fuels. Section 
3.0 surveys the properties of coal liquids produced by various liq- 
uefaction processes. Compared with typical petroleum oils, the 
current two-stage coal liquids are: Light in boiling range and free of 
resids and metals; very low in sulfur but relatively high in oxygen; 
relatively low in hydrogen and high in cyclics content; and essen- 
tially toxicologically inactive when end point is lower than 650°F, 
particularly after hydroprocessing. Despite these characteristics, 
the coal liquids are basically similar to petroleum. The modern 
refining technology is capable of processing coal liquids into trans- 
portation fuels meeting all specifications, and hydroprocessing is 
obviously the major tool. The important point is the determination 
of a reasonable product slate and an appropriate refining scheme. 


18688 (DOE/PC/88920-T31) Electrochemistry of Thiobacil- 
lus ferrooxidans reactions with pyrite: Final report. Pesic, B.; 
Oliver, D.J.; Kim, Inbeum; De, G.C. Idaho Univ., Moscow, ID 
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(United States). 20 Jan 1993. 127p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-88PC88920. 
Order Number DE93011540. Source: OSTI; NTIS; GPO Dep. 

A cyclic voltammetry technique was used to study the interac- 
tions of pyrite during bioleaching with the bacterium Thiobacillus 
ferrooxidans. Potential effects of heavy metals (silver and mercury) 
and varying the pH on the iron oxidizing ability of the bacterium are 
reported. Redox potential techniques were used to study effect of 
ferrous sulfate concentration and pH on bacterial growth. 


18689 (DOE/PC/89786-T15) A novel process for methanol 
synthesis: Progress report, September 1, 1992—November 30, 
1992. Tierney, J.W.; Wender, |. Pittsburgh Univ., PA (United 
States). Dept. of Chemical and Petroleum Engineering. 12 Feb 
1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89786. Order Number 
DE93013070. Source: OSTI; NTIS; GPO Dep. 

A bench-scale reactor is being used to conduct studies of the 
conversion of synthesis gas to methanol! (MeOH) in the liquid phase 
by a novel process. In previous reports, we provided evidence for a 
two step reaction in series, the carbonylation reaction mainly takng 
place close and the hydrogenolysis reaction taking place on the 
surface of the copper chromate. The interaction between the two 
catalyst enhances the rate of MeOH formation. In the last quarter, 
we showed that under present operating conditions, the methyl for- 
mate (MeOH) concentration is not in equilibrium and hence both 
the carboxylation and the hydrogenolysis reactions influence the 
rate of MEOH formation. The activities of other alkali and alkaline 
earth compounds as catalysts, the effect of water and the control- 
ling reaction in the concurrent synthesis is described in this report. 


18690 (DOE/PC/89877-T1) Catalyst dispersion and activity 
under conditions of temperature-staged liquetaction: Final 
report. Davis, A.; Schobert, H.H.; Mitchell, G.D.; Artok, L. Pennsyl- 
vania State Univ., University Park, PA (United States). Feb 1993. 
276p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-89PC89877. Order Number DE93012402. 
Source: OSTI; NTIS; GPO Dep. 

This research program involves the investigation of the use of 
highly dispersed catalyst precursors for the pretreatment of coals 
by mild hydrogenation. During the course of this effort solvent 
preswelling of the coal was evaluated as a means of deeply im- 
pregnating catalysts into coal, active phases of catalysts under 
reaction conditions were studied and the impact of these tech- 
niques were evaluated during pretreatment and temperature-staged 
liquefaction. Two coals, a Texas subbituminous and a Utah high 
volatile A bituminous, were used to examine the effects of solvent 
swelling pretreatment and catalyst impregnation on conversion be- 
havior at 275°C, representative of the first, low-temperature stage 
in a temperature-staged liquefaction reaction. Ferrous sulfate, iron 
pentacarbonyl, ammonium tetrathiomolybdate, and molybdenum 
hexacarbonyl were used as catalyst precursors. Without swelling 
pretreatment, impregnation of both coals increased conversion, 
mainly through increased yields of preasphaltenes. 


18691 (DOE/PC/8987S-T12) High temperature ceramic 
membrane reactors for coal liquid upgrading: Quarterly report 
No. 12, June 21, 1992—September 20, 1992. Tsotsis, T.T. Univer- 
sity of Southern California, Los Angeles, CA (United States). Dept. 
of Chemical Engineering. 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89879. 
Order Number DE93012272. Source: OSTI; NTIS; GPO Dep. 

In this project we intend to study a novel process concept, 
i.e.,the use of ceramic membranes reactors in upgrading of coal 
derived liquids. Membrane reactors have been used in a number of 
catalytic reaction processes in order to overcome the limitations on 
conversion imposed by thermodynamic equilibrium. They have, 
furthermore, the inherent capability for combining reaction and sep- 
aration in a single step. Thus they offer promise for improving and 
optimizing yield, selectivity and performance of processes involving 
complex liquids, as those typically found in coal liquid upgrading. 
Ceramic membranes are a new class of materials, which have 
shown promise in a variety of industrial applications. Their mechan- 
ical and chemical stability coupled with a wide range of operating 
temperatures and pressures make them suitable for environments 
found in coal liquid upgrading. In this project we will evaluate the 
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performance of Sel-Gel alumina membranes in coal liquid upgrad- 
ing processes under realistic temperature and pressure conditions 
and investigate the feasibility of using such membranes in a mem- 
brane reactor based coal liquid upgrading process. In addition, the 
development of novel ceramic membranes with enhanced catalytic 
activity for coal-liquid upgrading applications, such as carbon- 
coated alumina membranes, will be also investigated. 


18692 (DOE/PC/90044-9) High octane ethers from synthe- 
sis gas-derived alcohols: Quarterly technical progress report, 
October-December 1992. Klier, K.; Herman, R.G.; Johansson, 
M.A.; Feeley, O.C. Lehigh Univ., Bethlehem, PA (United States). 
Feb 1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90044. Order Number 
DE93012470. Source: OSTI; NTIS; GPO Dep. 

The testing of strongly acidic catalysts for the conversion of a 
mixture of methanol and isobutanol to ethers and hydrocarbons 
was continued. Under standardized test conditions the catalysts 
tested this quarter were: phosphotungstic acid supported on zirco- 
nia (PW,./ZrO2), “niobic acid” (Nb2Os5xH»20), and an iron and 
manganese doped sulfate-modified zirconia (Fe/Mn/ZrO2/SO,4~*). 
The overall activity of these catalysts followed the order of Fe/Mn/ 
ZrOx/SO4,-2 > PW42/ZrO. > Nb 2OsxH20 with the Fe/Mn/ZrO,/ 
SO,-* catalyst approaching ZrO2/SO,-* in both activity and se- 
lectivity for isobutene production. The effect of the presence of 
water on the reaction of methanol and isobutanol over ZrO,/SO, —* 
was determined to be insignificant. At 157°C and a feed of 2/1 mo- 
lar ratio methanol/isobutanol, the production of isobutene was 
unaffected by the addition of 0.05and 0.10 parts of water to the 2/1 
alcohol feed. Surface areas have been determined for Fe/Mn/ZrO>/ 
SO,-* niobic acid, and phosphotungstic acid on silica. After calci- 
nation, the surface area for Fe/Mn/ZrO2/SO,—* was found to be 83 
M2 /g. Niobic acid and phosphotungstic acid on silica (PW42/SiOz2) 
were found to have surface areas of 118 and 218 m*/g, respec- 
tively. 'H NMR was used to determine if and how much 1-butene 
was present as a product when isobutanol is dehydrated over 
sulfate-modified zirconia. It was found to be present in small 
amounts, <3% of the product stream. 


18693 (DOE/PC/90049-T8) Clean gasoline reforming with 
superacid catalysts: Quarterly report, July-September 1991. 
Davis, B.H. Kentucky Univ., Lexington, KY (United States). Center 
for Applied Energy Research. 1993. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90049. 
Order Number DE93011514. Source: OSTI; NTIS; GPO Dep. 

The data showing the selectivity for production of 1-octene dur- 
ing dehydration of 2-octanol for ZrO2-A and for ZrOz-A/S are 
shown in Figure 17. The unsulfated sample exhibits high selectivity 
for 1-octene initially, but this declines to stabilize at about 40% at a 
reaction temperature of 320°C. However, the selectivity of the 
sulfated sample for 1-octene is consistently high at a reaction tem- 
perature of 220°C. The addition of sulfate ions has therefore 
increased the catalytic activity over that of the unsulfated zirconia, 
and at the same time produced a catalyst that is very selective for 
1-octene only. Thus, this ZrO2-A/S sample clearly does not exhibit 
superacid character since the dehydration product is the least sta- 
ble one. Under similar conditions, dehydration using amorphous 
silica-alumina produces an equilibrium distribution of m-alkenes. 
Samples of ZrO.-N were sulfated and these catalysts were even 
more active for 2-octanol dehydration than ZrO2-A/S. However, the 
sulfated samples based upon ZrO2-N produced nearly 100% con- 
version at the highest flow rate possible with the equipment 
[LHSV=12] and showed an equilibrium distribution of normal 
octenes rather than a selectivity for 1-octene. The samples of sul- 
fated zirconias that are described here show a wide range of 
activity compared to unsulfated zirconias, but none of them exhibits 
the chain isomerization character expected of a superacute. 


18694 (DOE/PC/90288-T9) Chemical kinetics and transport 
processes in supercritical fluid extraction of coal: Final report, 
August 10, 1990-December 30, 1992. McCoy, B.J.; Smith, J.M.; 
Wang, M.; Zhang, C.J. California Univ., Davis, CA (United States). 
Dept. of Chemical Engineering. Feb 1993. 104p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90288. Order Number DE93012466. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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The overall objective of this project was to study the supercritical 
fluid extraction of hydrocarbons from coal. Beyond the practical 
concern of deriving products from coal, the research has provided 
insights into the structure, properties, and reactivities of coal. Infor- 
mation on engineering fundamentals of coal thermolysis and 
extraction, including physical and chemical processes, is presented 
in this final report. To accomplish the goals of the project we devel- 
oped continuous-flow experiments for fixed-bed samples of coal 
that allow two types of analysis of the extract: continuous 
spectrophotometric absorbance measurements of the lumped con- 
centration of extract, and chromatographic determinations of 
molecular-weight distributions as a function of time. Thermolysis of 
coal yields a complex mixture of many extract products whose 
molecular-weight distribution (MWD) varies with time for 
continuous-flow, semibatch experiments. The flow reactor with a 
differential, fixed bed of coal particles contacted by supercritical t- 
butanol was employed to provide dynamic MWD data by means of 
HPLC gel permeation chromatography of the extract. The experi- 
mental results, time-dependent MWDs of extract molecules, were 
interpreted by a novel mathematical model based on continuous- 
mixture kinetics for thermal cleavage of chemical bonds in the coal 
network. The parameters for the MWDs of extractable groups in 
the coal and the rate constants for one- and two-fragment reaction 
are determined from the experimental data. The significant effect of 
temperature on the kinetics of the extraction was explained in 
terms of one- and two-fragment reactions in the coal. 


18695 (DOE/PC/90291-T11) Design of a high activity and 
selectivity alcohol catalyst: Tenth quarterly report, November 
7, 1992—February 7, 1993. Foley, H.C.; Mills, G.A. Delaware 
Univ., Newark, DE (United States). Center for Catalytic Science 
and Technology. 17 Feb 1993. 138p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-90PC90291. 
Order Number DE93012277. Source: OSTI; NTIS; GPO Dep. 

Preliminary investigations of these manganese oxide materials 
show that the different oxides exhibit different selectivity toward 
methanol and other products. It seems that there is a correlation 
between the initial O/Mn ratio of the oxide and methanol selectivity. 
These conclusions are supported by the results displayed in Fig- 
ures 1 and 2. The main product of the manganese oxide-catalyzed 
CO hydrogenation is methanol except on Mao, which shows the 
lowest methanol selectivity, but the highest COz yield. Preliminarily, 
the results suggest that the higher the O/Mn ratio of the precursor 
oxide, the higher will be the methanol selectivity, while the CO. 
and methane selectivities will be lower. The higher COz and Co, 
Cz and C4 hydrocarbon selectivities over the Mao catalyst com- 
pared to the other manganese oxides tested, indicates that Mao 
acts more like a water-gas shift and Fischer-Tropsch catalyst. 


18696 (DOE/PC/90302-T6) Equilibrium and volumetric data 
and model development for coai fluids: [Quarterly] report, Oc 
tober 1, 1992—-December 31, 1992. Robinson, R.L. Jr.; Gasem, 
K.A.M.; Park, J.K. Oklahoma State Univ., Stillwater, OK (United 
States). School of Chemical Engineering. 10 Jan 1993. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-90PC90302. Order Number DE93012266. Source: OSTI; 
NTIS; GPO Dep. 

During the present reportiry period, the solubilities of hydrogen 
in benzene were measured at temperatures from 323.2 to 423.2 K 
(122.0 to 302.0°F) and pressures to 15.7 MPa (2281 psia). These 
data are described with root-mean-square errors typically less than 
0.001 in mole fraction by the Soave-Redlich-Kwong and Peng- 
Robinson equations of state when a single interaction parameter, 
Cj, is used for each isotherm. 


18697 (DOE/PC/91052-5) Optimization of reactor configu- 
ration in coal liquefaction: Fifth quarterly report, 1 October-31 
October 1992. Comolli, A.G.; Johanson, E.S.; Lee, L.K.; Stalzer, 
R.M. Hydrocarbon Research, Inc., Princeton, NJ (United States). 
Jan 1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91052. Order Number 
DE93012472. Source: OSTI; NTIS; GPO Dep. 

This quarterly report covers activities of Optimization of Reactor 
Configuration in Coal Liquefaction during the period October 1 - 
December 31, 1992, at Hydrocarbon Research, Inc. in 





Lawrenceville and Princeton, New Jersey. This DOE contract pe- 
riod is from October 1, 1991 to September 30, 1993. The overall 
objective of the program is to achieve a new approach to liquefac- 
tion that generates an all distillates product slate at reduced cost of 
about $25 per barrel of crude oil equivalent. The quarterly report 
covers work on Laboratory Support, Laboratory Scale Operations, 
Technical Assessment, and Project Management. Work undertaken 
in this fifth quarter concerned with completing the analyses of 
recovered catalysts from the previous fixed bed tests and the plan- 
ning of microautoclave tests to evaluate the three-stage and 
interstage stream reconcentration concepts. 


18698 (DOE/PC/91053-T3) Fundamental studies of coal 
liquefaction: Quarterly report No. 5, October 1, 1992—January 
1, 1993. Ross, D.S. SRI International, Menlo Park, CA (United 
States). Chemistry Lab. 4 Feb 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC91053. 
(SRI-2847-15). Order Number DE93013609. Source: OSTI; NTIS; 
GPO Dep. 

The results for the control run for a single particle are shown in 
Figure 1. The figure, which includes other thermolytic data for Illi- 
nois No. 6 coal, shows that the particle was stable in size to 
around 440°C. At that point it contracted very rapidly to about half 
its size over the next 15°. Also shown are data for the same coal 
from SRI’s field ionization mass spectrometer (FIMS), in which 
case a sample of the coal is heated at 2.5°C/min from ambient to 
500°C and the effluent is swept into mass spectrometer. The evo- 
lution of the coal volatiles is reflected by accumulated ion count 
with increasing temperature, and is presented in the figure as the 
fraction of total volatiles. As the figure shows, the abrupt increase 
in volatility corresponds very closely to the equally abrupt reduction 
in particle size. The weight average molecular weight profile from 
the FIMS work is also in the figure, and shows that the coal experi- 
ences a simple loss of volatiles of increasing molecular weight up 
to around 440°C. At that point pyrolysis and fragmentation come 
about, reflected in the quick reversal and -decline in molecular 
weight. The high rate of volatility and shrinkage are clearly associ- 
ated with this second stage in the pyrolytic process. These results 
are further in line with the account of Eser et al. (1991) who found 
in studies of Illinois No. 6 coal in a high pressure microdilatometer 
that the coal contracted by about 40% in the same region of tem- 
perature at heating rates of around 20°C/min. At higher heating 
rates the contraction was followed by a swelling. Finally, in our cell 
work we observed the deposition of tar in the diamond windows 
starting at around 350°C. 


18699 (DOE/PC/91054-T3) Effect of pretreating of host oil 
on coprocessing: Quarterly progress report, October 1, 1992— 
December 31, 1992. Wender, |.; Tierney, J.W. Pittsburgh Univ., PA 
(United States). Dept. of Chemical and Petroleum Engineering. 25 
Mar 1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91054. Order Number 
DE93013608. Source: OSTI; NTIS; GPO Dep. 

The principal objective of this research is to determine the role 
host petroleum-derived oils (1000°F+), as well as that of catalyti- 
cally treated host oils, play when used as liquefaction solvents in 
coprocessing with coal. The host oils will be extensively character- 
ized and then pretreated in a number of ways which involve 
catalytic reactions such as hydrogenation, hydrocracking, isomer- 
ization, and dehydrogenation. The pretreated oils win then be 
characterized. The effects of the host oil on coprocessing with coal 
win be compared to those obtained using catalytically modified 
heavy oils. When appropriate, model compounds will be used to 
study specific reactions brought about by the pretreatments. Highly 
dispersed iron catalysts modified by the addition of small amounts 
of other metals wig be used to modify the chemical composition of 
the host oils. Work continued on Task H during this quarter. In the 
first phase of this task, the test oil, an Amoco resid, is being 
treated with hydrogenation catalysts such as Mo(CO), and Fe203/ 
SO, to determine the conditions necessary to increase the hydro- 
gen content from about 10.2 wt % to about 11.5 wt %. In the 
second phase, more severe hydrogenatior/hydrorefining is being 
carried out to determine the conditions necessary to further in- 
crease the hydrogen content to over 12 wt %. 
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18700 (DOE/PC/91055-T1) The role of the resid solvent in 
co-processing with finely divided catalysts: Quarterly report, 
July-September 1992. Curtis, C.W. Auburn Univ., AL (United 
States). Dept. of Chemical Engineering. 23 Mar 1993. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC91055. Order Number DE93012469. Source: OSTI; 
NTIS; GPO Dep. 

Primary purpose is to establish under thermal and catalytic reac- 
tion conditions whether hydrogen transfer occurred between 
cycloalkane type structures present in resids and aromatics present 
in coal and liquefied coal. Idea was to determine if hydrogen could 
be transferred from the cycloalkane to the atomatic in a hydrogen 
atmosphere, which is always present in co-processing. This docu- 
ment gives an extensive literature review, as well as a_ brief 
account of the experimental work. 3 tabs, 26 refs. 


18701 (DOE/PC/91055-T2) The role of the resid solvent in 
co-processing with finely divided catalysts: Quarterly report, 
October-December 1992. Curtis, C.W. Auburn Univ., AL (United 
States). Dept. of Chemical Engineering. 1992. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91055. Order Number DE93012468. Source: OSTI; NTIS; 
GPO Dep. 

Goal this quarter was to evaluate the reactivity of an anthracene 
(H-deficient aromatic) and perhydropyrene (H-rich cycloalkane) 
system to determine if this system is the one desired for the para- 
metric evaluation. Idea was to determine if hydrogen could be 
transferred from cycloalkane to aromatic in a hydrogen atmos- 
phere, which is always present in coprocessing. This quarter's 
work established procedures for performing thermal and catalytic 
reactions without a solvent, and for analysis of reaction products. 
Individual thermal and catalytic reactions using anthracene and 
perhydropyrene were the primary reactions performed this quarter. 


18702 (DOE/PC/91058-T5) Rate enhancement for catalytic 
upgrading coal naphthas: Quarterly technical progress report 
for period ending December 30, 1992. Davis, B.H. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. 1992. 52p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91058. Order Number 
DE93012457. Source: OSTI; NTIS; GPO Dep. 

The removal of heteroatoms from naphtha using first row unsup- 
ported metal sulfide catalysts were completed. The maxima HDS 
activity, normalizing to the same weight of metal, is obtained for 
manganese sulfide while the minimum HDS activity is obtained for 
nickel sulfide. Chianelli et al. (1) reported that, for the first row tran- 
sition metal sulfides, chromium sulfide has the highest activity for 
HDS of dibenzothiophene and manganese sulfide is the least ac- 
tive. The catalyst activity pattern of the first row transition metal 
sulfide for hydrodesulfurization of naphtha and dibenzothiophene is 
different. The maxima HDN activity, normalizing to the same weight 
of metal, is obtained for chromium sulfide and the minimum HDN 
activity is obtained for cobalt sulfide. The effect of substituents on 
the conversion of nitrogen compounds from the naphtha was also 
determined. The HDN conversion of alkyl-substituted pyridines and 
anilines are dominated by electronic effects rather than substituent 
effects. The effect of alky!-substitution on the conversion of quino- 
lines is relatively insignificant. 


18703 (DOE/PC/91289-T5) Characterization of the organic 
sulfur-degrading enzymes: [Quarterly] technical report, 
September 1, 1992-November 30, 1992. Ho, N.W.Y. Purdue 
Univ., Lafayette, IN (United States). Lab. of Renewable Resources 
Engineering. 9 Mar 1993. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91289. Order Num- 
ber DE93012462. Source: OSTI; NTIS; GPO Dep. 

The immediate objective of this project is to characterize and pu- 
rify the enzymes involved in degrading organic sulfur in coal from 
two well characterization organic sulfur degrading strains, of 
Rhodococces rhodochorous IGTS8 and K3B. We believe that char- 
acterization and purification of these enzymes may provide 
valuable information that will lead to developing or isolating better 
strains for desulfurization of coal. Our recent results imply that the 
IGTS8 enzymes are firmly attached to the cell wall. For coal desul- 
furization it is better to have a microorganism that can secrete its 


ERA Vol. 18, No. 7 9 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


desulfurization enzymes into the medium. The enzymes could per- 
meate into coal much better than a bacterial cell. We seek that the 
isolation of a mutant of IGTS8 which can release the desulfuriza- 
tion enzymes in the cultural medium. During this period, we carried 
out more electron microscope analysis of IGTS8 and related 
species. These strains grow very poorly in DBT medium as well as 
in medium containing high sulfate concentration. Cells used for EM 
analysis were cultured in rich medium with glucose but found that 
there is no protruding structures on ihe cells of R. rhodochorous 
184 and 13808. We believe that we should also examine the 183 
and 13808 cells that have been cultured in the presence of DBT. 


18704 (DOE/PC/91301-6) Ethanol synthesis and water gas 
shift over bifunctional sulfide catalysts: Technical progress re- 
port, December 1992—February 1993. Klier, K.; Herman, R.G.; 
Deemer, M. Lehigh Univ., Bethlehem, PA (United States). Mar 
1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91301. Order Number 
DE93012286. Source: OSTI; NTIS; GPO Dep. 

During this quarter, high pressure (8.1 MPa) and high tempera- 
ture (up to 350°C) catalytic testing was carried out with a 10 wt% 
cesium doped molybdenum disulfide for 188.5 hr. The doping of 
the catalyst was carried out under vacuum, instead of evaporating 
a methanolic solution of cesium formate. This procedure proved to 
initially provide an active catalyst, although the catalyst was not as 
active as previously reported [1] for a similarly prepared catalyst. 
Upon prolonged testing, deactivation of the catalyst was observed. 
Surprisingly, the selectivity pattern was reversed from that of the 
fresh catalyst, i.e. the alcohol synthesis selectivity increased with 
increasing reaction temperature rather than decreased. The causes 
of this deactivation and selectivity reversal have not yet been deter- 
mined, but characterization studies are underway with this catalyst. 


18705 (DOE/PC/91307-T7) Coal combustion: Effect of pro- 


cess conditions on char reactivity: Sixth quarterly technical 
report, December 1, 1992-March 1, 1993. Zygourakis, K. Rice 
Univ., Houston, TX (United States). Dept. of Chemical Engineering. 


[1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91307. Order Number 
DE93013613. Source: OSTI; NTIS; GPO Dep. 

During the past quarter, we developed the image analysis proce- 
dure for obtaining the transient swelling patterns of pyrolyzing coal 
particles. Pyrolysis experiments were videotaped and a sequence 
of digital images was acquired from each experiment tape at rates 
of 1.5 to 6 images per second. These digital images were then 
processed to measure the size and shape of pyrolyzing particles 
as a function of pyrolysis temperature. A systematic analysis of the 
transient swelling patterns showed significant differences among 
runs carried out at different heating rates. At low heating rates 
(1°C/s), the particles swelled rapidly to their maximum size. This 
initial swelling was followed by a “bubbling” phase during which the 
particles underwent a rapid sequence of expansions and contrac- 
tions as bubbles of volatiles grew in the particle interior and broke 
through their surface. The particle size then decreased to show a 
small final swelling. At higher heating rates, the particle size de- 
creased significantly during the “bubbling” phase and the final 
swelling was higher. A systematic comparison of particle swelling 
and devolatilization rates is also presented. 


18706 (DOE/PC/92108-T1) Technology development for 
cobalt F-T catalysts: Quarterly technical progress report No. 
1, September 25, 1992-December 31, 1992. Energy International 
Corp., Pittsburgh, PA (United States). 4 Mar 1993. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92108. Order Number DE93012567. Source: OSTI; NTIS; 
GPO Dep. 

A computer search of both the open and the patent literature 
was conducted in order to ascertain the current state of cobalt- 
based catalyst technology for F-T synthesis. Two series of 
literature searches were conducted, one dealing specifically with 
cobalt catalysts for F-T synthesis and the other focusing on the 
preparation and/or characterization of supported cobalt catalysts in- 
cluding those not used for F-T synthesis. An initial screening of the 
literature was carried out by examining the 942 abstracts obtained 
from these searches. The main objective of this initial screening 
was the selection of the most pertinent publications for this work. 
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out of the 230 patent references obtained from the computer 
search, about 90 were found to be directly related the preparation 
of cobalt catalysts and their use in FT synthesis. Copies of patents 
(78 patents) not available within the group have been ordered but 
not yet received. Based on a preliminary analysis,of the abstracts 
of the most pertinent patents a distribution among the various 
patent assignees is given in Table 1. As can be seen in Table 1, 
most of the patents for Co FT catalysts have been assigned to 
very few companies, the first four, i.e. Exxon, Shell, Gulf, and Sta- 
toil representing the most relevant ones. This preliminary analysis 
of the patent literature permitted a selection of a number of bench- 
mark catalysts the formulations of which will be based on the 
patents of these four companies. 


18707 (DOE/PC/92110-T1) Development of vanadium- 
phosphate catalysts for methanol production by selective 
oxidation of methane: Quarterly technical progress report No. 
1, October-December 1992. McCormick, R.L.; Jha, M.C. AMAX 
Research and Development Center, Golden, CO (United States). 4 
Mar 1993. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92110. Order Number 
DE93012568. Source: OSTI; NTIS; GPO Dep. 

Amax R&D will perform laboratory scale development of a 
promising, practical catalyst for the selective oxidation of methane 
to methanol. The primary component of this catalyst is vanadium- 
phosphate (VPO) which has shown good activity and selectivity in 
the partial oxidation of n-butane and propane but has not been 
studied in detail for methane oxidation. The goal of the project is to 
develop a catalyst which allows methane oxidation to methanol to 
be conducted at high conversion and selectivity. A low CH4/O2 
ratio will be employed with air as the source of oxygen. Tempera- 
tures below 600°C and pressures up to 20 atm are to be 
investigated. The use of steam in the feed gas will also be investi- 
gated. The catalyst development strategy will be to utilize 
promoters and supports to improve the activity and selectivity of 
the unmodified VPO catalyst. The catalyst testing reactor system 
was used to perform blank (empty) reactor runs over a wide range 
of temperatures, pressure, and flow rates. No methane conversion 
was observed at temperatures of 500°C or lower in any of the 
tests. At higher temperatures, significant methane conversion to 
carbon dioxide was observed. At 550°C, 300 psig, and the highest 
flow rate studied, reactor ignition was observed. Based on the re- 
sults of these blank runs, we conclude that catalyst testing should 
be performed at temperatures not to exceed 500°C. 


18708 (DOE/PC/92147—1) Catalytic multi-stage liquefaction 
of coal: First quarterly report, 8 December 1992-31 December 
1992. Comolli, A.G.; Johanson, E.S.; Lee, L.K.; Stalzer, R.H. Hy- 
drocarbon Research, Inc., Princeton, NJ (United States). Jan 1993. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC92147. Order Number DE93013063. Source: 
OSTI; NTIS; GPO Dep. 

This quarterly report covers activities of Catalytic Multi-Stage Liq- 
uefaction of Coal dozing the period December 8—December 31, 
1992, at Hydrocarbon Research, inc. in Lawrenceville and Prince- 
ton, New Jersey. This DOE contract period is from December 8, 
1992 to December 7, 1994. The overall objective of the program is 
to produce liquid fuels from direct coal liquefaction at a cost that is 
competitive with conventional fuels. Specifically, this continuous 
bench-scale program examine new ideas in areas such as: low 
temperature pretreatments, more effective catalysts, on-line hy- 
drotreating, new coal feedstocks, other hydrogen sources, more 
concentrated coal feeds and other highly responsive process im- 
provements while assessing the design and economics of 
bench-scale results. The quarterly report covers work on Project 
Management Plan, Laboratory Scale Studies, Continuous Bench- 
Scale Operations, Technical Assessment and Project Management’ 
Administration. 


18709 (DOE/PC/92149-T1) De-ashing of coal liquids with 
ceramic membrane microfiltration and diafiltration: Quarterly 
technical progress report, October 1—-December 31, 1992. Cer- 
aMem Corp., Waltham, MA (United States). [1992]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92149. Order Number DE93013606. Source: OSTI; NTIS; 
GPO Dep. 





Removal of mineral matter from liquid hydrocarbons derived from 
the direct liquefaction of coal is required for product acceptability. 
Current methods include critical solvent de-ashing and filtration, 
both of which produce an ash reject stream containing up to 15% 
of the liquid hydrocarbon product. This program is directed towards 
development of an improved process for de-ashing and recovery of 
coal-derived residual oil: the use of ceramic membranes for high- 
temperature microfiltration and diafiltration. Using laboratory-scale 
ceramic membrane modules, samples of a coal-derived residual oil 
containing ash will be processed by crossflow microfiltration, fol- 
lowed by solvent addition and refiltration (diafiltration). Recovery of 
de-ashed residual oil will be demonstrated. Data from this program 
will be used to develop a preliminary engineering design and cost 
estimate for a demonstration pilot plant incorporating full-scale 
membrane modules. In addition, estimates for production system 
capital and operating costs will be developed to assess process 
economic feasibility. The five program tasks include (1) ceramic 
membrane fabrication, (2) membrane test system assembly, (3) 
testing of the ceramic membranes, (4) design of a demonstration 
system using full scale membrane modules, and (5) development 
of estimates for microfiltration capital and operating costs and as- 
sessment of process economic feasibility. 


18710 (DOE/PC/92150—-T1) Surfactant studies for bench- 
scale operation: Second quarterly technical progress report, 
October 1, 1992—December 31, 1992. Hickey, G.S.; Sharma, P.K. 
Jet Propulsion Lab., Pasadena, CA (United States). 15 Jan 1993. 
22p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract Al22-92PC92150. Order Number 
DE93012562. Source: OSTI; NTIS; GPO Dep. 

A phase Il study has been initiated to investigate surfactant- 
assisted coal liquefaction, with the objective of quantifying the 
enhancement in liquid yields and product quality. This report cov- 
ers the second quarter of work. The major accomplishments were 
(1) completion of coal liquefaction autoclave reactor runs with Illi- 
nois No. 6 coal at processing temperatures of 300, 325, and 
350°C, and pressures of 1800 psig, (2) analysis of the filter cake 
and the filtrate obtained from the treated slurry in each run, and (3) 
correlation of the coal conversions and the liquid yield quality to 
the surfactant concentration. An increase in coal conversions and 
upgrading of the liquid product quality due to surfactant addition 
was observed for all runs. 


18711 (DOE/PC/92150—-T2) Surfactant studies for bench- 
scale operation: First quarterly technical progress report, July 
1, 1992-September 30, 1992. Hickey, G.S.; Sharma, P.K. Jet 
Propulsion Lab., Pasadena, CA (United States). 30 Dec 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract Al22-92PC92150. (JPL—92-30). Order Number 
DE93013057. Source: OSTI; NTIS; GPO Dep. 

A phase II study has been initiated to investigate surfactant- 
assisted coal liquefaction, with the objective of quantifying the 
enhancement in liquid yields and product quality. This publication 
covers the first quarter of work. The major accomplishments were: 
(1) the refurbishment of the high-pressure, high-temperature reac- 
tor autoclave, (2) the completion of four coal liquefaction runs with 
Pittsburgh #8 coal, two each with and without sodium lignosul- 
fonate surfactant, and (3) the development of an analysis scheme 
for the product liquid filtrate and filter cake. Initial results at low 
reactor temperatures show that the addition of the surfactant pro- 
duces an improvement in conversion yields and an increase in 
lighter boiling point fractions for the filtrate. 


18712 


(DOE/PC/92521-T5) Utilization of Illinois slags for 
the production of ultra-lightweight aggregates: Technical re- 
port, December 1, 1992—February 28, 1993. Choudhry, V. (Praxis 
Engineers, Inc., Milpitas, CA (United States)); Zimmerle, T.; Baner- 


jee, D.D. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-92PC92521. 
Order Number DE93013624. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to demonstrate that solid 
residues (slag) from the gasification of Illinois coals can be utilized 
to manufacture ultra-lightweight aggregates (ULWA). Conventional 
ULWAs are made by pyroprocessing perlite ores and have unit 
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weights in the range of 3-15 Ib/t®. In a previous project, Praxis 
Engineers demonstrated at the pilot scale that lightweight aggre- 
gates with unit weights of 40-55 lb/ft? can be produced from Illinois 
coal slags, which is suitable for making lightweight cement con- 
crete and precast blocks. These tests also indicated that a product 
with a unit weight of less than 25 Ib/ft®? could be produced from 
slag. This project is aimed at testing the potential for producing 
ULWA from Illinois coal slags. Target applications include loose fill 
insulation, insulating concrete, lightweight precast products such as 
concrete blocks and rooftiles, and filtration media. Laboratory- and 
pilot-scale testing is being conducted in Phase | to identify operat- 
ing conditions for the expansion of Illinois slags to produce ULWA. 
Following this, a large batch of expanded slag will be produced, for 
evaluation in various applications in Phase Il. 


18713 (DOE/PC/92521-T8) An attrition-resistant zinc ti- 
tanate sorbent for sulfur: Technical report, December 1, 
1992-February 28, 1993. Swisher, J.H. Southern Illinois Univ., 
Carbondale, IL (United States). Dept. of Mechanical Engineering 
and Energy Processes. [1993]. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-92PC92521. Order 
Number DE93013627. Source: OSTI; NTIS; GPO Dep. 

In the continuing search for good sorbent materials to remove 
sulfur from hot, coal-derived gases, zinc titanate sorbents have 
shown great promise. The objective of this project is to extend the 
work of prior investigators to obtain improvements in the compres- 
sive strength and, therefore, the cycle life of these sorbents without 
a significant loss in chemical reactivity. During the second quarter, 
parametric data were obtained on the percent porosity, crush 
strength, and chemical reactivity for a sorbent composition of 75% 
Zn2TiO, - 25% TiOs. This material was sintered at temperatures 
ranging from 700 to 1100°C. Although more extensive reactivity 
tests are still needed, results to date indicate that the best combi- 
nation of properties is obtained with a sintering temperature of 800 
or 850°C. Also planned for the next quarter are evaluations of 
other sorbent formulations. 


18714 (DOE/PC/92521—-T10) Development of novel copper- 
based sorbents for hot gas cleanup: Technical report, 
December 1, 1992—February 28, 1993. Hill, A.H. (Institute of Gas 
Technology, Chicago, IL (United States)); Abbasian, J.; Flytzani- 
Stephanopoulos, M.; Bo, L.; Li, Li; Honea, F.l. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
1993. 23p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FC22-92PC92521. Order Number 
DE93013629. Source: OSTI; NTIS; GPO Dep. 

The objective of this investigation is to evaluate two novel 
copper-based sorbents (i.e. copper-chromium and copper-cerium) 
for their effectiveness in removing hydrogen sulfide from fuel gas in 
the temperature range of 650° to 850°C. New sorbent composi- 
tions from the selected Cu-Cr-O and Cu-Ce-O binary oxides were 
prepared and characterized by BET No2-desorption surface area 
measurement following various calcination/time-temperature expo- 
sures. The general trends reported last quarter (on 11 different 
compositions) were validated this quarter in that both binary oxides 
lose surface area as the amount of CuO is increased. Time- 
resolved sulfidation tests were conducted at 850°C using the 
equimolar CuO.Cr203 composition. The two selected binary oxides 
prepared in larger qauntities (for testing in a two-inch reactor) have 
physical properties typical of the sorbents prepared in past pro- 
grams. Two multicycle desulfurization tests, conducted this quarter 
on the Cu-Ce-O sorbent at 850°C, using a feed gas containing 
5000 ppm H2S, 10 vol % He and 10 vol % H2O at a space velocity 
(STP) of 2000 h-', demonstrated high sulfur removal efficiency for 
the first one or two cycles, and a significant reduction in efficiency 
in the following cycles. 


18715 (DOE/PC/92521-T12) Biodesulfurization of mild 
gasification liquid products: Technical report, December 1, 
1992-February 28, 1993. Kilbanes, J.J. Il (institute of Gas Tech- 
nology, Chicago, IL (United States)); Ho, K. Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE93013631. Source: 
OSTI; NTIS; GPO Dep. 
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The mild gasification of coal, as being developed at IGT and 
elsewhere, is a promising new technology that can convert coal to 
multiple products: gas, solid, and liquids. Mild gasification liquids 
can be used as feedstock to make transportation fuels and chemi- 
cals. However, the sulfur content and aromaticity of mild 
gasification liquids limits their usefulness and biodesulfurization can 
potentially decrease both sulfur content and aromaticity. The objec- 
tive of this project is to investigate the feasibility of using 
biodesulfurization to upgrade the quality of mild gasification liquids. 
During the current quarter a laboratory-scale mild gasification reac- 
tor was used to produce additional liquid derived from IBC-105 coal. 
The liquid has an organic sulfur content of 2.88%. The biocatalyst 
is apparently inhibited by chemical constituents in the light oil frac- 
tion of mild coal gasification liquids, but functions quite well in other 
liquid fractions or in unfractionated mild coal gasification liquid. 
Even when excess biocatalyst is used, approximately 12% of the 
organosulfur compounds appear to be recalcitrant to biodesulfuriza- 
tion. Biodesulfurization tests utilizing membrane fragments purified 
from IGTS8 and freeze-dried IGTS8 cell preparations added di- 
rectly to mild coal gasification liquids have been performed. The 
processing and analysis of those samples is currently under way. 


18716 (DOE/PC/92521-T14) Upgrading mild gasification 
liquids to produce electrode binder pitch: Technical report, 
December 1, 1992-February 28, 1993. Knight, R.A. (institute of 
Gas Technology, Chicago, IL (United States)); Banerjee, D. Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE93013633. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to investigate the production of 
electrode binder pitch from mild gasification liquids. The IGT 
MILDGAS process pyrolyzes coal in a 1000°-1500°F (538°— 
816°C) fluidized/entrained bed to produce solid, gas, and liquid 
co-products. With Illinois coal, the 750° F+ (400°C+) distillation 
residue (crude pitch) comprises 40—70% of the MILDGAS liquids, 
representing up to 20 wt % of feed coal. The largest market for 
pitch made from coal liquids is the aluminum industry, which uses 
it to make carbon anodes for electrolytic furnaces. Traditionally, 
binder pitches have only been made from high-temperature coke- 
oven tars. In this project, crude pitch from the DOE-sponsored 
MILDGAS process research program is being modified by a flash 
thermocracking technique to achieve specifications typical of a 
binder pitch. A pitch thermocracking unit has been constructed for 
operation at 1200°—1800°F (650°—982°C). Atomization of the pitch 
at the thermocracker inlet is being examined as a method of opti- 
mizing the particle size of polymerized pitch components. With the 
production of cracked pitch samples, test electrodes will be fabri- 


cated using the best performing pitch samples and petroleum coke 
or calcined pitch coke filler. 


18717 (DOE/PC/92521-T15) Integrated production/use of 
ultra low-ash coal, premium liquids and clean char: Technical 
report, December 1-February 28, 1993. Kruse, C.W. (Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). Geological Survey); Carlson, S.L.; Fatemi, M.; Snoeyink, 
V.L.; Feizoulof, C.A.; Klavetter, E.; Banerjee, D.D. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE93013634. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to invert the conventional scale 
of values normally assigned to products of coal utilization processes 
and make special coal chars (carbons) that, because of their spe- 
cial properties, can be among the most marketable materiais in the 
product slate. Reconstruction of a continuous feed charring oven of 
the type used at the ISGS in 1979 was completed and its opera- 
tion has been tested on an Illinois No. 6 coal. Pounds of per hour 
can be processed with this device and it accepts coal of all particle 
sizes. Effects on char properties related to the depth of the bed 
charred can be studied in this oven. Attempts are continuing to de- 
velop and prove procedures for comparing the catalyst activity of 
oxidized activated carbons. In the new studies, dehydrochlorination 
reactions were carried out in the gas phase and they were applied 
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to alkyl chlorides less reactive than the tertiary chlorides used pre- 
viously. Adsorption studies show the capacity of carbons made in 
this study, as measured by the Freundlich equation, have signifi- 
cantly less capacity than that of AROOO, a commercially available 
activated carbon manufactured from bituminous coal. 


18718 (DOE/PC/92525-T2) Silica membranes for hydrogen 
separation from coal gas: Quarterly progress report, Decem- 
ber 1, 1992—February 28, 1993. Gavalas, G.R. California Inst. of 
Tech., Pasadena, CA (United States). 15 Apr 1993. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92525. Order Number DE93013612. Source: OSTI; NTIS; 
GPO Dep. 

A new reactor system was constructed which can be used for 
CVD Of SiOz layers on porous Vycor tubes. The system is suitable 
for the usual one-sided deposition and for alternating (or layer-by- 
layer) deposition whereby the silylating agent and water are 
passed one at a time in alternating periods. The main advantage of 
alternating deposition is that it allows membrane deposition using 
silica precursors for which the homogeneous hydrolysis is fast. As 
we have demonstrated in earlier work, fast homogeneous reaction 
interferes with membrane formation. The disadvantage of alternat- 
ing deposition is the longer time required for membrane formation. 
Figure 1 is a schematic of the new reactor constructed for homo- 
geneous deposition. In each silylation period the space inside and 
outside of the support tube is evacuated and a small and accu- 
rately controlled amount of reactant (e.g. SiCi4) is allowed to flow 
from a storage glass flask 4 into the reactor annulus by opening 
valve 5 for a few seconds. The silylation reaction is allowed to pro- 
ceed for the desired time interval (about one minute) after which 
the reactor is evacuated and flow of water vapor commences by 
opening valve 7. After the completion of one cycle of silylation and 
hydrolysis, the nitrogen permeance of the support tube is mea- 
sured by the techniques used in our earlier work (bubble flow 
meter or pressure transducer). After the nitrogen permeance has 
decreased by a specified factor (about thirty) from its initial value, 
the reactions are terminated and the membrane is annealed at 
700°C for about ten hours after which the nitrogen and hydrogen 
permeances are measured at several temperatures. 


18719 (ORNL/FMP-92/1, pp. 3-10) Fiber-reinforced tubular 
composites by chemical vapor infiltration. Stinton, D.P. (Oak 
Ridge National Lab., TN (US)); Lowden, R.A.; Besmann, T.M. Oak 
Ridge National Lab., TN (United States). Jul 1992. DOE Contract 
AC05-840R21400. (CONF-9205123—: 6. annual fossil energy ma- 
terials conference, Oak Ridge, TN (United States), 12-14 May 
1992). In Proceedings of the sixth annual conference on fossil en- 
ergy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 

A forced-flow thermal-gradient chemical vapor infiltration process 
has been developed to fabricate composites of thick-walled tubular 
geometry common to many components. Fibrous preforms of dif- 
ferent fiber architectures (3-dimensionally braided and filament 
wound) have been investigated to accommodate components with 
different mechanical property requirements. This paper will discuss 
the fabrication of tubular, fiber-reinforced SiC matrix composites 
and their mechanical properties. 


18720 (ORNL/FMP-92/1, pp. 11-20) Three-dimensional 
model for CVI fabrication of disk and tube shaped compo- 
nents. Starr, T.L. (Georgia Institute of Technology, Atlanta (US)); 
Smith, A.W. Oak Ridge National Lab., TN (United States). Jul 
1992. (CONF-9205123—: 6. annual fossil energy materials confer- 
ence, Oak Ridge, TN (United States), 12-14 May 1992). In 
Proceedings of the sixth annual conference on fossil energy mate- 
rials: Fossil Energy AR and TD Materials Program. 428p. Order 
Number DE93000504. Source: OSTI; NTIS. 

Our initial development of a model for forced flow/thermal gradi- 
ent chemical vapor infiltration (CVI) was limited to two spatial 
dimensions. Many structural components for fossil energy systems, 
such as tubes or disks, have cylindrical symmetry and can be 
modeled as a 2-D structures. However, reduction of this symmetry 
can occur through design of the component, variations or flaws in 
the preform fiber architecture or upsets in the infiltration system. A 
full three dimensional model is needed in these cases to simulate 
accurately the densification process. We describe extension of our 








model to three spatial dimensions. Although conceptually straight- 
forward, this adds considerable complexity to specification of the 
input geometry and boundary conditions, and presents new chal- 
lenges in display of model results. We present examples of 
modeling of CVI densification of disk and tube shapes with non- 
symmetric preform properties and boundary conditions, and 


discuss model-suggested changes in process parameters needed 
to achieve uniform densification. 


18721 (ORNL/FMP-92/1, pp. 21-30) Investigation of proper- 
ties and performance of ceramic composite components. 
Reifsnider, K.L. (Virginia Polytechnic Institute and State Univ., 
Blacksburg (US)); Stinchcomb, W.W.; Dunyak, T.J. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1992. (CONF-9205123-: 6 
annual fossil energy materials conference, Oak Ridge, TN (United 
States), 12-14 May 1992). In Proceedings of the sixth annual con- 
ference on fossil energy materials: Fossil Energy AR and TD 
Materials Program. 428p. Order Number DE93000504. Source: 
OSTI; NTIS. 

This report on properties and performance of ceramic composite 
components includes work performed through March 31, 1992. The 
emphasis of this report is the characterization of mechanical perfor- 
mance of ceramic composite tubes and the performance simulation 
of high temperature ceramic matrix composites 


18722 (ORNL/FMP-92/1, pp. 31-40) Engineering-scale de- 
velopment of the vapor-liquid-solid (VLS) process for the 
production of silicon carbide Fibrils. Hollar, W.E. Jr. (Carborun- 
dum Co., Niagara Falls, NY (US)); DeMunda, G.; Kim, J.; Mills, W. 
Oak Ridge National Lab., TN (United States). Jul 1992. (CONF- 
9205123-: 6. annual fossil energy materials conference, Oak 
Ridge, TN (United States), 12-14 May 1992). In Proceedings of the 
sixth annual conference on fossil energy materials: Fossil Energy 
AR and TD Materials Program. 428p. Order Number DE93000504. 
Source: OSTI; NTIS. : 

The goal of this program is to develop the VLS SiC Fibril pro- 
cess to an engineering scale in order to establish a commercially 
viable process. Specifically, the program calls for obtaining reliable 
critical process design data for a reactor which is 12 inches wide x 
40 inches long x 12 inches high, and which is capable of producing 
200 - 500 g of fibrils per 12 hour cycle. Preliminary economic eval- 
uation of the VLS process has indicated that certain aspects of the 
VLS process concept require either improvement or further devel- 
opment in order to reduce the production costs of the VLS fibrils. 
The targeted areas include increased growth process productivity, 
and development of beneficiation and process gas recycle pro- 
cesses. The present program has focused efforts in each area, to 
determine the commercial viability of the process. Efforts have 
focused on optimization of the synthesis process to maximize pro- 
cess productivity and product quality. Four process variables have 
been identified which exert a direct control on growth behavior: 
methane partial pressure, temperature, catalyst chemistry and time. 
These variables define process throughput and product quality. Im- 
plications on the process requirements are discussed. In addition, 
microscopic evaluation of growth behavior is underway. These 
studies have improved understanding of the effects of key vari- 
ables on fibril quality. Possible mechanisms for deviations from 
idealized fibril growth have been identified with this approach. A 
computer simulation model is under development as a means of 
compiling critical scaleup data in a form useful for the design of an 
engineering scale reactor. The modelling effort has identified key 
model features necessary to simulate growth rate profiles in the 
fibril reactor. The future model development and kinetic data re- 
quirements are discussed in view of these results. 


18723 (ORNL/FMP-92/1, pp. 41-52) Development of silicon 
nitride composites with continuous fiber reinforcement. Starr, 
T.L. (Georgia Institute of Technology, Atlanta (US)); Mohr, D.L.; 
Hanigofsky, J.A.; Lackey, W.J. Oak Ridge National Lab., TN 
(United States). Jul 1992. (CONF-9205123-: 6. annual fossil en- 
ergy materials conference, Oak Ridge, TN (United States), 12-14 
May 1992). In Proceedings of the sixth annual conference on fossil 
energy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 

Silicon nitride matrix composites have been fabricated using the 
reaction sintering process by combining ceramic fiber with silicon 
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powder and converting the silicon to nitride at high temperature in 
a nitrogen atmosphere. Critical factors in achieving good composite 
properties are effective impregnation of the multifilament tows, fiber 
stability during processing and fiber-matrix interface in the final 
composite. We form the composite green bodies by passing the 
ceramic fiber tow through a slurry of attritor milled silicon powder, 
winding the fiber to form a unidirectional fiber tape, and cutting and 
stacking the tapes to form a composite plate. As compared to the 
previous cloth lay- up method, this fabrication scheme produces 
better matrix distribution between individual filaments. Nicalon™ 
fiber stability during processing is enhanced by CVD coating as- 
received fiber with layers of carbon and silicon carbide prior to 
slurry impregnation and winding. Preliminary investigation of Dow 
Corning’s HPZ™ silicon nitride fiber also is reported. 


18724 (ORNL/FMP-92/1, pp. 53-69) Mechanical properties 
testing of ceramic fiber-ceramic matrix composites. Sankar, J. 
(North Carolina A & T State Univ., Greensboro (US)); Kelkar, A.D.; 
Vaidyanathan, R. Oak Ridge National Lab., TN (United States). Jul 
1992. DOE Contract AC05-840R21400. (CONF-9205123—: 6. an- 
nual fossil energy materials conference, Oak Ridge, TN (United 
States), 12-14 May 1992). In Proceedings of the sixth annual con- 
ference on fossil energy materials: Fossil Energy AR and TD 
Materials Program. 428p. Order Number DE93000504. Source 
OSTI; NTIS. 

The mechanical properties of the SiC/SiC ceramic matrix-ceramic 
fiber system fabricated by forced CVi (FCVI) and isothermal CV! 
(ICVI) at room temperature, 1000°C, and at room temperature 
after exposure to thermal shock and oxidation have been investi- 
gated. The effect of the reinforcement and the interfacial bond on 
the mechanical properties of the composite at these operating con- 
ditions were also investigated. Scanning electron microscopy and 
high resolution transmission electron microscopy have been em- 
ployed to analyze the fiber-matrix interface and the roughening 
mechanisms in this composite system. Correlations between the 
operating environment, the interface, and mechanical properties of 
the composites were examined. An analytical model which uses a 
plain weave classical laminate theory has also been developed to 
predict the mechanical properties of the composite such as 
Young’s modulus, Poisson’s ratio, and shear modulus, based upon 
the constituent material properties of the fiber and the matrix. 


18725 (ORNL/FMP-92/1, pp. 71-80) Sintering of complex 
chromites. Chick, L.A. (Pacific Northwest Lab., Richland, WA 
(US)); Maupin, G.D.; Bates, J.L. Oak Ridge National Lab., TN 
(United States). Jul 1992. DOE Contract AC06-76RL01830. 
(CONF-9205123—: 6. annual fossil energy materials conference, 
Oak Ridge, TN (United States), 12-14 May 1992). In Proceedings 
of the sixth annual conference on fossil energy materials: Fossil 
Energy AR and TD Materials Program. 428p. Order Number 
DE93000504. Source: OSTI; NTIS. 

A comprehensive study was completed that assesses the effects 
of composition. time and temperature on the air sintering of three 
chromite systems. Systems studied were Yo 7Ca,CrO3 (YCC). 
Lao.7SrxCrO3(LeC). All YCC and LCC compositions exhibited a 
rapid-shrinkage event, probably caused by liquid-phase sintering, 
beginning at 950°or 1020°C. Enrichment of Ca (x>1.0) signifi- 
cantly increases the sintered density of LCC and YCC by inducing 
a second rapid-shrinkage episode near 1200°C. 


18726 (ORNL/FMP-92/1, pp. 81-92) Ceramic catalyst sup- 
ports: Hydrous metal oxide ion-exchange supports for direct 
coal liquefaction. Peden, C.H.F. (Sandia National Labs., Albu- 
querque, NM (US)); Ashley, C.S.; Doughty, D.H.; Gardner, T.J. 
Oak Ridge National Lab., TN (United States). Jul 1992. (CONF- 
9205123-: 6. annual fossil energy materials conference, Oak 
Ridge, TN (United States), 12-14 May 1992). In Proceedings of the 
sixth annual conference on fossil energy materials: Fossil Energy 
AR and TD Materials Program. 428p. Order Number DE93000504. 
Source: OSTI; NTIS. 

This semiannual report describes studies aimed at developing 
and optimizing the use of a unique catalyst support material, the 
hydrous titanium oxide ion-exchangers. In part, we seek to under- 
stand how the activity of a catalyst is related to the concentration 
and dispersion of active metals on the catalyst supports. Such in- 
formation is critical to designing materials having optimum catalytic 
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properties. We have developed synthetic techniques for controlling 
both the concentration and dispersion of nickel, molybdenum and 
rhodium on hydrous sodium titanate catalyst supports. The tech- 
niques were based on and required an understanding of the 
solution chemistry of both the support material and dissolved metal 
species. In addition, studies of the local molecular structure by Ra- 
man, XANES and solid-state 170 NMR spectroscopies are being 
pursued because of the importance of the local structure in deter- 
mining the ion-exchange properties of these materials. These were 
also critical to the development of appropriate catalyst preparation 
procedures. That these studies have impacted the development ef- 
fort is demonstrated by the improved catalytic performance of more 
recently prepared materials. Studies aimed at providing the opti- 
mum processing procedures have also been undertaken and are 
described here. Currently, we have begun to explore the develop- 
ment of methods to deposit thin films of the HTO ion-exchangers. 
Catalysts prepared on such materials have the greatest potential to 
significantly impact the economies of coal liquefaction processes. 
Finally, we have also initiated studies of structure/activity relation- 
ships in the final catalyst materials in order to provide further 
guidance to the synthesis effort as to the most desirable physical 
properties. Some of this work is detailed here. 


18727 (ORNL/FMP-92/1, pp. 93-105) Alternate interface 
coatings for Nicalon/SiC composites. Part |. Boron-doped car- 
bon. Lowden, R.A. (Oak Ridge National Lab., TN (US)); Schwarz, 
O.J. Oak Ridge National Lab., TN (United States). Jul 1992. DOE 
Contract AC05-840R21400. (CONF-9205123-: 6. annual fossil en- 
ergy materials conference, Oak Ridge, TN (United States), 12-14 
May 1992). In Proceedings of the sixth annual conference on fossil 
energy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 

Boron doping of the carbon interface coating was examined to 
improve the elevated-temperature stability of Nicalon/SiC compos- 
ites. Boron trichloride (BC13) was added to the hydrocarbon gas 
mixtures during the deposition of the fiber coatings. Two carbon 
precursor gases, propylene and methane, were explored. The 


coated preforms were densified with a silicon carbide matrix using 


the forced-flow, thermal-gradient chemical vapor _ infiltration 
process. Room temperature flexure strengths of as-fabricated com- 
posites, and specimens exposed to 1273 K in air for 24 h, were 
measured to assess the oxidation behavior of the interlayers. Small 
additions of boron to the carbon interface coating improved the oxi- 
dation resistance of the composites without affecting mechanical 
properties. Higher boron concentrations, however, degraded the 
strength and toughness of the materials. 


18728 (ORNL/FMP-92/1, pp. 107-117) Alternate interface 
coatings for NICALON/SiC composites. Part Il. Sol-gel oxides. 
Walukas, D.M. (Oak Ridge National Lab., TN (US)); Lowden, R.A.; 
More, K.L. Oak Ridge National Lab., TN (United States). Jul 1992. 
DOE Contract AC05-840R21400. (CONF-9205123-: 6. annual fos- 
sil energy materials conference, Oak Ridge, TN (United States), 
12-14 May 1992). In Proceedings of the sixth annual conference 
on fossil energy materials: Fossil Energy AR and TD Materials 
Program. 428p. Order Number DE93000504. Source: OSTI; NTIS. 

Sol-gel oxides were investigated as interface coatings for 
Nicalon@/SiC composites. Thermochemical and micromechanical 
analyses were used to identify appropriate oxide materials for use 
as interface coatings in this system. The oxide interface coatings 
were applied to Nicalon® fabric samples using a sol-gel technique. 
Scoping experiments were conducted using limited quantities of 
Nicalon® fabric coated with alumina, mullite, cordierite, alumina- 
magnesia-yttria, titania, Zircon, Zirconia, and yttria-doped zirconia. 
These were incorporated into composites with a SiC matrix and 
flexure strengths were measured to assess the effectiveness of the 
sol-gel-derived interlayers. Composites with alumina, titania, and 
zirconia interlayers exhibited promising room temperature proper- 
ties and thus these coatings were applied to fabric samples to 
produce additional composite samples. Room-temperature flexure 
strengths of composites with thick and thin oxide interlayers were 
measured and compared to the properties of Nicalon®/SiC com- 
posites with a graphitic carbon fiber coating. 


18729 (ORNL/FMP-92/1, pp. 143-151) Structural studies of 
catalytic nanoparticles. Wong, E. (Oregon Graduate Institute, 
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Beaverton (US)); Sheeleigh, C.W.; Rananavare, S.B. Oak Ridge 
National Lab., TN (United States). Jul 1992. Grant 88ER- 
13963:Grant 157418-A-L2. (CONF-9205123-: 6. annual fossil 
energy materials conference, Oak Ridge, TN (United States), 12- 
14 May 1992). In Proceedings of the sixth annual conference on 
fossil energy materials: Fossil Energy AR and TD Materials Pro- 
gram. 428p. Order Number DE93000504. Source: OSTI; NTIS. 

The authors present a room temperature synthesis of NiS, a hy- 
drodesulfurization catalyst which may be used to upgrade 
asphaltenes. Their synthetic method exploits nanocompartmental- 
ization of water in reverse micellar (microemulsion) phase to 
fabricate ultrastable 20-40 A size transition metal sulphides. As 
viewed by dark field transmission electron microscopy (TEM), ini- 
tially formed amorphous NiS converted into crystalline form over a 
period of two weeks. Following these changes the system exhibited 
long term stability which exceeded 8 months under optimal 
conditions. They discuss the relevance of microemulsion phase di- 
agrams on the long term nanocolloid stability. Particle size and 
growth processes are analyzed using classical (DLVO type) and 
non-classical fractal theories. 


18730 (ORNL/FMP-92/1, pp. 153-156) Microwave sintering 
of CERIA-doped zirconia. Janney, M.A. (Oak Ridge National 
Lab., TN (US)); Jackson, M.L.; Kimrey, H.D. Oak Ridge National 
Lab., TN (United States). Jul 1992. (CONF-9205123-: 6. annual 
fossil energy materials conference, Oak Ridge, TN (United States), 
12-14 May 1992). In Proceedings of the sixth annual conference 
on fossil energy materials: Fossil Energy AR and TD Materials 
Program. 428p. Order Number DE93000504. Source: OSTI; NTIS 

The study of microwave processing of ceramic materials at 
ORNL has shown that some materials exhibit a_ significant 
“microwave effect” but that others exhibit little or no “microwave ef- 
fect.” (The “microwave effect” is manifested as lower temperature 
sintering or faster kinetics at a given temperature.) Alumina, zirco- 
nia, alumina-zirconia composites, lithium hydride, and silicon nitride 
have been demonstrated to exhibit significant microwave effects in 
sintering, grain growth, and diffusion. Lanthanum chromite, 123 su- 
perconductor, boron carbide, and titanium diboride exhibit little if 
any microwave effect. The most significant difference between 
these two groups of materials is their electrical conductivity. The 
first group consists of ionic conductors and insulators; the second 
group consists of electronic conductors. It is proposed that the ratio 
of ionic conductivity to electronic conductivity, (s;/Se) is a controlling 
factor in determining whether or not a system exhibits a microwave 
effect. The purpose of the current investigation is to investigate 
both of these hypotheses in a single materials system. The system 
chosen for study is the ZrO.-CeO.-Y203 system. The ZrO2-CeOz- 
Y20O3 system is attractive for study for a number of reasons. Its 
total electrical conductivity can be varied over several orders of 
magnitude. An investigation of the role that ionic and electronic 
conductivity play in determining the “microwave effect” has been 
initiated. Initial tests have been made with ZrO2-12 mol% CeOo. 
Subsequent studies will be conducted using yttria levels between 
0.1 and 3 mol% and a ceria ievel of ~ 18 mol%. 


18731 (ORNL/FMP-92/1, pp. 157-166) Advanced materials 
development for fossil energy conversion applications. Bates, 
J.L. (Pacific Northwest Lab., Richland, WA (US)); Chick, L.A.; 
Kingsley, J.J.; Pederson, L.R.; Weber, W.J.; Youngblood, G.E.; 
Hurst, J.K.; Bell, A.E.; Grainger, D.W.; Rananavare, S.B.; Roe, 
D.K.; Thompson, D.H. Oak Ridge National Lab., TN (United 
States). Jul 1992. DOE Contract AC06-76RL01830. (CONF- 
9205123—: 6. annual fossil energy materials conference, Oak 
Ridge, TN (United States), 12-14 May 1992). In Proceedings of the 
sixth annual conference on fossil energy materials: Fossil Energy 
AR and TD Materials Program. 428p. Order Number DE93000504. 
Source: OSTI; NTIS. 

Research activities being conducted as part of this project in- 
clude: (1) fundamental studies of electrochemical processes 
occurring at surfaces and interfaces in fuel cells, and (2) develop- 
ment of novel materials synthesis and processing methodologies 
for fossil energy conversion applications. Complex impedance and 
dc polarization studies of the electrocatalytic activity at the cathode 
have allowed intrinsic materials properties to be separated from ex- 
trinsic properties related to morphology. Mixed conduction in 





cathode materials was shown to dramatically enhance electrocat- 
alytic activity with this approach. Combustion synthesis methods 
were used to prepare multicomponent perovskite catalysts in the 
La;_,Sr,Co;_yFeyO3 system. Electronic properties of these cata- 
lysts can be altered by adjusting the composition, which affects 
both catalytic activity and selectivity. Inverse micelles have been 
utilized to prepare nanosized nickel sulfide particles, which show 
promise as hydrodesulfurization catalysts for liquefied coal. Self- 
assembling organic monolayers and derivatized inorganic surfaces 
have been used to control nucleation and crystal morphology of in- 
organic phases. 


18732 (ORNL/FMP-92/1, pp. 167-177) Ceramic membranes 
for high temperature hydrogen separation. Fain, D.E. (Oak 
Ridge K-25 Site, TN (US)); Roettger, G.E.; White, D.E. Oak Ridge 
National Lab., TN (United States). Jul 1992. DOE Contract ACO5- 
840R21400. (CONF-9205123-—: 6. annual fossil energy materials 
conference, Oak Ridge, TN (United States), 12-14 May 1992). In 
Proceedings of the sixth annual conference on fossil energy mate- 
rials: Fossil Energy AR and TD Materials Program. 428p. Order 
Number DE93000504. Source: OSTI; NTIS. 

Considerable progress has been made toward the development 
of a porous ceramic membrane that can be used to separate 
hydrogen from coal gas at temperatures above 1000°F. The es- 
sential mechanism for the gas separation is molecular sieving. The 
pores in the membrane are made so small that the small hydrogen 
molecules can pass through the membrane much faster than other 
molecules. Membranes have been made with mean pore diameters 
of 10 Angstroms. Ideally, the membranes should have a pore di- 
ameter of less than 4 and greater than 2.5 Angstroms. There is 
currently no means for measuring pore diameters of less than 
about 10 Angstroms. Experiments are under way to evaluate the 
pore size by measuring the flow rates of gases with spherical sym- 
metry and of different size. For example, helium, argon, methane, 
carbon tetrafluoride, and sulfur hexafluoride are a good series of 
gases to use for that purpose. Surface flow and other transport 
modes complicate the interpretation of the data. A theoretical 
model is discussed that is being developed to help interpret the 
flow and separation data. Flow and separation measurements need 
to be made at higher temperatures to understand adequately the 
membrane character. The status of the membrane development, 
the status of the theoretical model, and some fundamentals of gas 
separation are discussed. 


18733 (ORNL/FMP-92/1, pp. 179-192) Fabrication of trans- 
parent ceramics from clusters. Pechenik, A. (National Institute of 
Standards and Technology, Gaithersburg, MD (US)); Piermarini, G. 
Oak Ridge National Lab., TN (United States). Jul 1992. (CONF- 
9205123-: 6. annual fossil energy materials conference, Oak 
Ridge, TN (United States), 12-14 May 1992). In Proceedings of the 
sixth annual conference on fossil energy materials: Fossil Energy 
AR and TD Materials Program. 428p. Order Number DE93000504. 
Source: OSTI; NTIS. 

This paper describes research on fabricating transparent ceram- 
ics from nanosize particles by using high-pressure compaction at 
cryogenic temperatures followed by pressureless sintering. The 
new approach uses cryogenic temperatures for producing a layer 
of condensed gas on the surface of the particles. This thin layer 
protects the surface of highly-reactive nanosize particles during 
compaction and assists in sliding and packing of the particles. The 
procedure, which so far has been used to fabricate small disk- 
shaped samples of silicon nitride, 0.2 mm in diameter by 0.2 mm 
thick, yields transparent compacts which then can be sintered to 
high hardness at much lower temperatures than are used conven- 
tionally. 


18734 (ORNL/FMP-92/1, pp. 195-206) Fabrication and pro- 
cessing of iron aluminides. Sikka, V.K. (Oak Ridge National 
Lab., TN (US)); Viswanathan, S. Oak Ridge National Lab., TN 
(United States). Jul 1992. (CONF-9205123-—: 6. annual fossil en- 
ergy materials conference, Oak Ridge, TN (United States), 12-14 
May 1992). In Proceedings of the sixth annual conference on fossil 
energy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 

The Fe3 Al-based alloys have been shown to exhibit room- 
temperature ductility values of 15 to 19% by the control of 
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composition and thermomechanical processing steps. The scale- 
up of one of the compositions to 2270-kg (5000-Ib) 
electroslag-remelted (ESR) round ingot and 3272-kg (7200-Ib) 
vacuum-induction-melted (VIM) slab ingot is described. Microstruc- 
tural and mechanical property data are presented on small pieces 
sectioned from these ingots. The effects of finai rolling temperature 
and the final annealing treatment on room-temperature ductility 
were investigated for the ESR ingot. A study of iron-aluminide 
binary alloys revealed that the environmental effects on room- 
temperature ductility values were absent for <8.5 wt % Al. The 
increasing aluminum content and the development of ordered 
structure resulted in increased environmental effects. Applications 
and a brief description of their status are described. Based on the 
combined property and cost advantage, continued development of 
iron aluminide is recommended 


18735 (ORNL/FMP-92/1, pp. 207-215) The influence of ther- 
momechanical processing on microstructure and properties of 
iron aluminides. Knibloe, J.R. (EG & G Idaho, Inc., Idaho Falls 
(US)); Wright, R.N. Oak Ridge National Lab., TN (United States) 
Jul 1992. (CONF-9205123-: 6. annual fossil energy materials con- 
ference, Oak Ridge, TN (United States), 12-14 May 1992). In 
Proceedings of the sixth annual conference on fossil energy mate- 
rials: Fossil Energy AR and TD Materials Program. 428p. Order 
Number DE93000504. Source: OSTI; NTIS. 

Fe3Al based alloy FA-129 was hot worked at 650°C to reduc- 
tions in thickness up to 60% and tested at room temperature after 
annealing treatments to examine the influence of prior work and 
degree of order on strength and ductility. Although previous work 
on binary Fe3Al containing 5% Cr indicated that a moderate 
amount of warm work and metastable B2 order significantly in- 
creased the ductility, little effect was noted for FA-129. The effect 
of warm working temperature and amount of reduction on the de- 
velopment of microstructure was examined in the as-worked 
condition and after several heat treatments. The working conditions 
strongly influence the crystallographic texture in the product. Hard- 
ness changes resulting from annealing warm worked material are 
controlled almost entirely by recovery rather than recrystallization. 
Annealing at 1100°C and above appears to result in dissolution of 
NbC, which can precipitate as fine particles at lower temperature 
and may result in some hardening 


18736 (ORNL/FMP-92/1, pp. 217-226) Environmental ef- 
fects on iron aluminides. DeVan, J.H. (Oak Ridge National Lab., 
TN (US)); Tortorelli, P.F.; Abdali, U.K. Oak Ridge National Lab., TN 
(United States). Jul 1992. DOE Contract AC05-840R21400. 
(CONF-9205123-—: 6. annual fossil energy materials conference, 
Oak Ridge, TN (United States), 12-14 May 1992). In Proceedings 
of the sixth annual conference on fossil energy materials: Fossil 
Energy AR and TD Materials Program. 428p. Order Number 
DE93000504. Source: OSTI; NTIS 

iron aluminide alloys containing aluminum concentrations in the 
range of 16 to 28 at. % and 0 to 5 at. % chromium were fabricated 
into corrosion coupons and tested in H2S-H2-H2O gas mixtures at 
800°C and in air at 900 to 1000°C. Similar tests were conducted 
on developmental Fe-Cr-Al alloys supplied by Harwell Laboratory 
(UK). Effects of zirconium additions on scaling resistance in air 
were also evaluated based on the comparative performance of al- 
loys containing 28% Al, 0 to 5% Cr, and 0 to 0.5% Zr. The critical 
aluminum content required to sustain sulfidation resistance in H2S- 
H2-H20 was found to be on the order of 18 at. %. However, all of 
the Fe-Al alloys were much more resistant to the H2S-H2-H20 gas 
mixture than the Fe-Cr-Al alloys under equivalent conditions. A 
20% Al level was found to be critical for sustained oxidation resis- 
tance of binary Fe-Al alloys in air at 900°C or above. Air tests of 
the Fe-Cr-Al class of alloys at 800 and 900°C gave oxidation rates 
comparable to Fe3Al-based alloys. In the case of alloys containing 
28% Al, additions of zirconium significantly improved the spalling 
resistance in air above 900°C. 


18737 (ORNL/FMP-92/1, pp. 227-235) Weldability of Fe3Al 
based iron aluminide alloys. Zacharia, T. (Oak Ridge National 
Lab., TN (US)); Maziasz, P.J.; David, S.A.; McKamey, C.G. Oak 
Ridge National Lab., TN (United States). Jul 1992. DOE Contract 
AC05-840R21400. (CONF-9205123—: 6. annual fossil energy ma- 
terials conference, Oak Ridge, TN (United States), 12-14 May 
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1992). In Proceedings of the sixth annual conference on fossil en- 
ergy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 

An investigation was carried out to determine the weldability of 
Fe3Al type alloys. Sigmajig tests of a commercial heat of FA-129 
alloy indicate that hot-cracking may not be a problem for this alloy. 
Additionally, several new Fe3Al based iron aluminides were evalu- 
ated for weldability. The preliminary results are encouraging and 
suggest that some of these alloys have comparable or better weld- 
ability than FA-129 based iron-aluminides. For the first time, 
successful welds, without hot or cold cracking, were made on 13 
mm (0.5 in.) thick plates from a commercial heat of FA-129 using 
the proper choice of welding conditions and parameters. 


18738 (ORNL/FMP-92/1, pp. 237-246) Development of 
weldable high-strength iron aluminides. McKamey, C.G. (Oak 
Ridge National Lab., TN (US)); Zacharia, T.; Maziasz, P.J. Oak 
Ridge National Lab., TN (United States). Jul 1992. DOE Contract 
AC05-840R21400. (CONF-9205123—: 6. annual fossil energy ma- 
terials conference, Oak Ridge, TN (United States), 12-14 May 
1992). In Proceedings of the sixth annual conference on fossil en- 
ergy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS 

Using alloy development and thermomechanical processing tech- 
niques, Fe3Al-based alloys with room temperature tensile ductilities 
of 10-20% and tensile yield strengths of 500 MPa at temperatures 
to 600°C have been developed at the Oak Ridge National Labora- 
tory (ORNL). However, the high-temperature (above 500°C) 
creep-rupture properties of these alloys are not adequate for many 
applications. Studies at ORNL and at other laboratories have 
shown that binary Fe3Al, which has very poor creep resistance (~ 
2 h at 593°C and 207 MPa), can be strengthened by alloy addi- 
tions. Recently, small additions of molybdenum, zirconium, and 
niobium were shown to produce strengthening through a combina- 
tion of effects, including grain boundary strengthening, precipitation 
strengthening, increased recrystallization temperature, and control 
of dislocation nucleation and mobility. This paper describes current 


efforts to develop an Fes3Al-based alloy with improved high- 
temperature creep-rupture strength, while maintaining weldability 
and an acceptable room temperature tensile ductility of approxi- 
mately 10%. 


18739 (ORNL/FMP-92/1, pp. 247-256) Weldability of poly- 
crystalline aluminides. Fashing, A.A. (Colorado School of Mines, 
Golden (US)); Edwards, G.R.; David, S.A. Oak Ridge National 
Lab., TN (United States). Jul 1992. (CONF-9205123-: 6. annual 
fossil energy materials conference, Oak Ridge, TN (United States), 
12-14 May 1992). In Proceedings of the sixth annual conference 
on fossil energy materials: Fossil Energy AR and TD Materials 
Program. 428p. Order Number DE93000504. Source: OSTI; NTIS. 
The grain growth behavior of iron aluminide (FeAl) alloy FA-129 
was studied as a function of time, temperature and deformation. 
Grain size in the temperature range 500-900°C was found to be 
very stable with respect to time. At 1050°C abnormal grain growth 
was observed for times greater than 10 hours. The grain growth 
exponent (n) was found to increase with increasing temperature. 


18740 (ORNL/FMP-92/1, pp. 257-264) Electro-spark de- 
posited coatings for fossil energy environments. Johnson, R.N. 
(Westinghouse Hanford Co., Richland, WA (US)). Oak Ridge Na- 
tional Lab., TN (United States). Jul 1992. (CONF-9205123-: 6. 
annual fossil energy materials conference, Oak Ridge, TN (United 
States), 12-14 May 1992). In Proceedings of the sixth annual con- 
ference on fossil energy materials: Fossil Energy AR and TD 
Materials Program. 428p. Order Number DE93000504. Source: 
OSTI; NTIS. 

Electro-Spark Deposition (ESD) is a micro-welding process that 
uses short-duration, high-current electrical pulses to deposit or al- 
loy an electrode material on a metallic substrate. The ESD process 
has been used to markedly improve the corrosion resistance and 
wear resistance of base metals by alloying appropriate materials 
into the surface. One of the most attractive developments has 
been the use of ESD to apply Fe3Al- base materials to surfaces of 
iron alloys. The evolutionary developments of Fe3Al as a coating 
include the further improvement in the sulfidation corrosion perfor- 
mance by the ESD addition of refractory metal diffusion barriers 
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between the substrate metal and the Fe3Al, and by ESD additions 
of modifying elements to an Fe3Al surface. Significant advances 
are also in progress in developing improved ESD equipment and 
process controls, and in developing commercial applications 
through technology transfer activities. 


18741 (ORNL/FMP-92/1, pp. 265-269) Pack cementation 
diftusion coatings for iron-base alloys: Codeposition of chro- 
mium and silicon. Harper, M.A. (Ohio State Univ., Columbus 
(US)); Zhu, M.; Rapp, R.A. Oak Ridge National Lab., TN (United 
States). Jul 1992. (CONF-9205123-: 6. annual fossil energy mate- 
rials conference, Oak Ridge, TN (United States), 12-14 May 1992). 
In Proceedings of the sixth annual conference on fossil energy ma- 
terials: Fossil Energy AR and TD Materials Program. 428p. Order 
Number DE93000504. Source: OSTI; NTIS. 

The development of cost effective materials in corrosive high 
temperature environments, e.g. those experienced in the combus- 
tion of fossil fuels has a major technological significance. Aqueous 
corrosion resistance is also required for alloys or coatings during 
the ‘shut-down’ of coal-fired boilers. In this study, a modified pack 
cementation process has produced adherent corrosion-resistant on 
coatings on various alloys used in fossil fuel burning power plants. 
The coating procedure and high temperature corrosion results have 
been published. Cast irons containing 14-16wt% Si (Duriron, 
Fe3Si) exhibit excellent acidic aqueous corrosion resistance. This 
resistance is further enhanced by the presence of about 4wt% Cr. 
However, such high-Si Fe-base alloys are brittle and available only 
in the as-cast form. A study to produce diffusion coatings contain- 
ing 14-16wt% Si (plus Cr) on a Fe-2.25Cr-1.0Mo-0.15C steel is 
currently being pursued. In this report, results are presented for 
scanning electron microscopy, x-ray diffraction, and auger electron 
spectroscopy performed on chromized/siliconized coupons oxidized 
in air at 700°C. Also, results on coating low-alloy steels with a 
high-Si diffusion coating are discussed. 


18742 (ORNL/FMP-92/1, pp. 271-282) Corrosion resistance 
of iron aluminides. Natesan, K. (Argonne National Lab., IL (US)). 
Oak Ridge National Lab., TN (United States). Jul 1992. DOE Con- 
tract W-31109-ENG-38. (CONF-9205123-—: 6. annual fossil energy 
materials conference, Oak Ridge, TN (United States), 12-14 May 
1992). In Proceedings of the sixth annual conference on fossil en- 
ergy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 

Iron aluminides are being developed for use as structural materi- 
als and/or cladding alloys in fossil energy systems. Extensive 
development has been in progress on Feg3Al-based alloys to im- 
prove their engineering ductility. This paper describes the corrosion 
performance of these alloys, determined at Argonne National Labo- 
ratory, in environments that simulate coal gasification and 
fluidized-bed combustion. Thermogravimetric analysis (TGA) was 
conducted at temperatures of 650-1000°C in air, 1 vol. % CO-COo, 
and H2-H2S environments at two sulfur activities. Upon completion 
of the kinetic runs, the morphology and structure of the scales 
formed on the alloy surface were evaluated by scanning electron 
microscopy and energy-dispersive X-ray analysis. Corrosion tests 
in simulated combustion environments were conducted at 900°C in 
the presence of reagent-grade CaSO, and circulating-fluidized-bed 
deposits for 1000 and 3000 h. The test data on the aluminides 
from the TGA and combustion tests were compared with the corro- 


sion performance of Type 3 1 0 stainless steel tested under similar 
conditions. 


18743 (ORNL/FMP-92/1, pp. 283-293) Solidification behav- 
ior of FA-129 iron-aluminide alloy. Viswanathan, S. (Oak Ridge 
National Lab., TN (US)); Maziasz, P.J.; Sikka, V.K. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1992. (CONF-9205123-: 6. 
annual fossil energy materials conference, Oak Ridge, TN (United 
States), 12-14 May 1992). In Proceedings of the sixth annual con- 
ference on fossil energy materials: Fossil Energy AR and TD 
Materials Program. 428p. Order Number DE93000504. Source: 
OSTI; NTIS. 

Samples of FA-129 iron-aluminide alloy have been processed by 
various casting processes, including vacuum arc-melting followed 
by chill casting into water-cooled copper molds, air melting fol- 
lowed by casting into graphite molds, and electroslag melting and 
casting into large ingots. The resulting microstructures obtained in 





these processes are examined and compared. Selected samples 
are homogenized at various temperatures and times. Optical and 
transmission electron microscopy (TEM) and energy dispersive 
spectroscopy (EDS) are used to identify the morphology, 
constituents, and compositions of various phases. Interrupted solid- 
ification experiments are used to study the evolution of cast 
structure. Some observations are made on the effect of dissolved 
hydrogen in the melt on as-cast soundness. 


18744 (ORNL/FMP--92/1, pp. 295-304) Fracture of iron alu- 
minide alloys. Alexander, DJ. (Oak Ridge National Lab., TN 
(US)); Sikka, V.K. Oak Ridge National Lab., TN (United States). Jul 
1992. (CONF-9205123-: 6. annual fossil energy materials confer- 
ence, Oak Ridge, TN (United States), 12-14 May 1992). In 
Proceedings of the sixth annual conference on fossil energy mate- 
rials: Fossil Energy AR and TD Materials Program. 428p. Order 
Number DE93000504. Source: OSTI; NTIS. 

Five heats of iron aluminide alloys have been prepared, and 
their impact fracture properties compared to FA-129 iron aluminide. 
The first was a simple ternary alloy of iron, aluminum, and chro- 
mium to match the FA-129 composition. The second was similar 
but with additions of zirconium and carbon. The third alloy had 
zirconium, carbon, niobium and molybdenum. Two heats were pro- 
duced with reduced aluminum contents so that a disordered 
body-centered cubic structure would be present. The impact prop- 
erties, microstructures, and fractography of these alloys were 
compared to FA-129. The ductile-to-brittle transition temperatures 
of all of the Fe,Al alloys were similar, but the simple ternary alloy 
had a much higher upper-sheer energy. The reduced aluminum al- 
loys had lower transition temperatures. The microstructures were, 
in general, coarse and anisotropic. The fracture processes were 
dominated by second-phase particles. 


18745 (ORNL/FMP-92/1, pp. 305-314) Investigation of 
moisture-induced embrittlement of iron aluminides. Castagna, 
A. (Rensselaer Polytechnic Institute, Troy, NY (US)); Stoloff, N.S. 
Oak Ridge National Lab., TN (United Statés). Jul 1992. (CONF- 
9205123—-: 6. annual fossil energy materials conference, Oak 
Ridge, TN (United States), 12-14 May 1992). In Proceedings of the 
sixth annual conference on fossil energy materials: Fossil Energy 
AR and TD Materials Program. 428p. Order Number DE93000504. 
Source: OSTI; NTIS. 

The effect of environment on fatigue crack growth rate, fracture 
toughness and notch sensitivity of an Fe3Al alloy containing 4.8 
at.% Cr has been investigated. Transmission electron microscopic 
and scanning electron fractographic observations have been corre- 
lated with crack growth rates and ductility. 


18746 (ORNL/FMP-$2/1, pp. 315-323) Fe3Altype iron 
aluminides: Aqueous corrosion properties in a range of elec- 
trolytes and _ slow-strain-rate ductilities during aqueous 
corrosion. Buchanan, R.A. (Univ. of Tennessee, Knoxville (US)); 
Kim, J.G. Oak Ridge National Lab., TN (United States). Jul 1992. 
(CONF-9205123—: 6. annual fossil energy materials conference, 
Oak Ridge, TN (United States), 12-14 May 1992). In Proceedings 
of the sixth annual conference on fossil energy materials: Fossil 
Energy AR and TD Materials Program. 428p. Order Number 
DE93000504. Source: OST]; NTIS. 

Aqueous corrosion properties of three iron aluminides, FA-84 
(Fe-28Al-2Cr-0.05B, at. %), FA-129 (Fe-28Al-5Cr-0.2C-0.5Nb) and 
FAL-Mo (Fe-28Al-5Cr-1Mo), and Type 304L stainless steel (as a 
reference material) were evaluated under non-creviced conditions 
by electrochemical tests and by longer-time immersion tests in 
acidic, basic and chloride solutions. The aluminides showed 
moderate to very high corrosion rates in the strong acids, but pas- 
sivation and low corrosion rates in a strong base. In the chloride 
solutions, FA-84 and FA-129 underwent localized corrosion, but 
FAL-Mo remained free of localized attack (three-week exposures). 
Subsequent tests of FAL-Mo in the creviced condition also showed 
excellent resistance to localized attack. In order to evaluate the ef- 
fects of aqueous corrosion on tensile ductility, slow-strain-rate 
corrosion tests were conducted on FA-84 and FA-129 in a mild 
acid-chloride solution over a range of electrochemical potentials. 
Significant embrittlement was found at the applied cathodic poten- 
tials (hydrogen production) and at the highest applied anodic 
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potential (pitting corrosion). However, in the freely corroding condi- 
tions, the ductilities were higher and comparable to those 
measured in laboratory air at the same slow strain rate. 


18747 (ORNL/FMP-92/1, pp. 327-335) Evaluation of 
austenitic alloys for advanced steam cycles and hot-gas 
cleanup systems. Swindeman, R.W. (Oak Ridge National Lab., 
TN (US)). Oak Ridge National Lab., TN (United States). Jul 1992. 
(CONF-9205123-: 6. annual fossil energy materials conference, 
Oak Ridge, TN (United States), 12-14 May 1992). In Proceedings 
of the sixth annual conference on fossil energy materials: Fossil 
Energy AR and TD Materials Program. 428p. Order Number 
DE93000504. Source: OST; NTIS. 

The fossil fuels power industry in the United States is experienc- 
ing a broad range of choices in meeting energy needs of the 
country. In the near term, life-extension with improved flexibility 
and reliability in existing plants is an issue of primary concern. In 
the longer range, improved efficiency will be needed, and this will 
come about by the development of advanced steam cycle and 
combined cycle power plants. The performance requirements for 
structural materials vary significantly from one application to the 
next, and the limiting performance criterion may be corrosion 
resistance, fabricability, or strength. Generally, the materials perfor- 
mance requirements become more demanding with increased 
service temperature, so efforts to evaluate materials may be sepa- 
rated on this basis. 


18748 (ORNL/FMP-92/1, pp. 337-344) Evaluation of the fab- 
ricability of advanced iron aluminide-clad austenitic stainless 
steel tubing. Mohn, W.R. (Babcock & Wilcox Co., Alliance, OH 
(US)); Topolski, M.J. Oak Ridge National Lab., TN (United States). 
Jul 1992. (CONF-9205123—: 6. annual fossil energy materials con- 
ference, Oak Ridge, TN (United States), 12-14 May 1992). In 
Proceedings of the sixth annual conference on fossil energy mate- 
rials: Fossil Energy AR and TD Materials Program. 428p. Order 
Number DE93000504. Source: OSTI; NTIS. 

The development of low cost, oxidation and sulfidation resistant 
iron aluminide (Fe3Al) alloy systems at Oak Ridge National Labora- 
tory (ORNL) has presented unique opportunities for improving the 
performance of fossil fueled energy generation systems. Use of 
these materials to clad austenitic stainless steels could eventually 
serve to extend the useful lifetimes of critical superheater and re- 
heater components which must function at high temperatures in 
corrosive environments. In a continuing project funded by ORNL 
through the Fossil Energy Materials Program, researchers at the 
Babcock & Wilcox Research and Development Division have been 
investigating methods to fabricate hybrid composite (duplex) struc- 
tural tubing consisting of iron aluminide-clad austenitic stainless 
steel for practical use in fossil fueled energy equipment. This five 
task effort has initially involved a technical assessment of selected 
iron aluminide/austenitic stainless steel substrate combinations, 
along with a cursory investigation of the compatibility of such mate- 
rials, including modified 316*/Fe3Al, modified 800H*/Fe.Al, 
standard 304*/Fe3Al, and standard 310*/Fe3Al. Materials for this 
part of the project have been prepared and processed to simulate, 
as closely as possible, the conditions necessary for successfully 
producing Fes3Al-clad tubing. 


18749 (ORNL/FMP-92/1, pp. 345-356) Investigation of the 
weldability of modified 800H alloys. Lundin, C.D. (Univ. of Ten- 
nessee, Knoxville (US)); Qiao, C.Y.P.; Shi, ©. Oak Ridge National 
Lab., TN (United States). Jul 1992. (CONF-9205123—: 6. annual 
fossil energy materials conference, Oak Ridge, TN (United States), 
12-14 May 1992). In Proceedings of the sixth annual conference 
on fossil energy materials: Fossil Energy AR and TD Materials 
Program. 428p. Order Number DE93000504. Source: OSTI; NTIS. 

Preliminary weldability investigations on modified 800H indicated 
that base metal HAZ liquation cracking susceptibility and a so- 
called “soft zone” are potential performance issues related to 
welded fabrication and service. Therefore, continued weldability 
evaluations on modified 800H are being conducted in order to pro- 
vide information which will be supportive of the effects on optimum 
modifications to the alloy. 


18750 (ORNL/FMP-$92/1, pp. 357-366) Oxidation/sulfidation 
behavior of Fe-Cr alloys: A reactive element effect. Natesan, K. 
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(Argonne National Lab., IL (US)); Park, J.H. Oak Ridge National 
Lab., TN (United States). Jul 1992. (CONF-9205123-: 6. annual 
fossil energy materials conference, Oak Ridge, TN (United States), 
12-14 May 1992). In Proceedings of the sixth annual conference 
on fossil energy materials: Fossil Energy AR and TD Materials 
Program. 428p. Order Number DE93000504. Source: OSTI; NTIS. 
Corrosion resistance of a number of structural alloys in high- 
temperature environments is achieved by the formation of a 
continuous chromium oxide scale. Research on high-temperature 
corrosion of structural alloys has been in progress to reduce the 
rate of oxidation, improve the adhesion of oxide scale to the sub- 
strate alloy, and stabilize the oxide scale against other corrosive 
agents such as sulfur, chlorine, alkalies, and ash/sorbent deposits. 
Extensive research is being conducted at Argonne National Labo- 
ratory to (1) evaluate mechanisms of oxidation, sulfidation, and 
break-away corrosion of chromia- and alumina-forming alloys 
exposed to mixed-gas atmospheres that span a wide range of oxy- 
gen, sulfur, and chlorine activities typical of combustion and 
gasification systems; (2) develop an understanding of the role of 
several microalloy constituents (e.g., Zr, Nb, Y. Ce, V) in oxidation/ 
sulfidation processes and scale breakdown; (3) characterize the 
physical, chemical and mechanical properties of surface scales that 
are resistant to sulfidation attack; and (4) evaluate the role of de- 
posits, such as alkali sulfates, alkali chlorides, ash, and sulfur 
sorbents, in the corrosion behavior of metallic alloys, selected coat- 
ings, and ceramic materials. In this paper, experimental data are 
presented on the oxidation behavior of Fe-25Cr, Fe-25Cr-0.3 and 
1.0Y, and Fe-25Cr-1Ce alloys at temperatures from 700 to 1000°C 
for time periods of 24 to 120 h in oxygen partial pressures in a 
range of 10-4 to 1 atm.The test results showed total spallation of 
oxide scale from Fe-25Cr alloy, whereas no spallation was 
observed with Y- and Ce-doped alloys. Based on additional test re- 
sults, it was concluded that the primary cause of scale spallation is 
grain growth in the alloy substrate during the oxidation process. 


18751 (ORNL/FMP-$92/1, pp. 367-374) Attack of superheater 
tube alloys, coatings, and claddings by coal-ash corrosion. 
Van Weele, S. (Foster Wheeler Development Corp., Livingston, NJ 
(US)); Blough, J.L. Oak Ridge National Lab., TN (United States). 
Jul 1992. (CONF-9205123-: 6. annual fossil energy materials con- 
ference, Oak Ridge, TN (United States), 12-14 May 1992). In 
Proceedings of the sixth annual conference on fossil energy mate- 
rials: Fossil Energy AR and TD Materials Program. 428p. Order 
Number DE93000504. Source: OSTI; NTIS. 

Experimental and recently developed alloys, claddings, and coat- 
ings have been evaluated for use in the superheater region of 
pulverized-coal-fired boilers. Six series of tests were conducted to 
determine the effects of gas composition, ash composition, 
exposure temperature, length of exposure, and the effect that dis- 
turbance of the ash layer had on the wastage rates of the alloys. 


18752 (ORNL/FMP-92/1, pp. 375-383) Development of 
Cr2Nb alloys for high-temperature applications. Liu, C.T. (Oak 
Ridge National Lab., TN (US)). Oak Ridge National Lab., TN 
(United States). Jul 1992. (CONF-9205123-: 6. annual fossil en- 
ergy materials conference, Oak Ridge, TN (United States), 12-14 
May 1992). In Proceedings of the sixth annual conference on fossil 
energy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 

The current effort on the development of Cr2Nb-base alloys is fo- 
cused on a two-phase microstructure containing patches of the 
chromium-rich phase embedded in the eutectic matrix 
[CrNb+Cr(Nb)]. Several high-purity CrNb/Cr(Nb) alloys were suc- 
cessfully prepared in a high-vacuum arc-melt furnace and cast into 
a preheated copper mold. This resulted in a reduction in cast 
porosities and microcracks in the alloys. Fine Nb2Cr particles (< 1 
mm) precipitate out of the chromium-rich solid solution when heat 
treated at temperatures between 900 and 1200° C for 3 to 5 days. 
The coarsening of the precipitates at 1200°C reduces the micro- 
hardness from 649 to 502 DPH. No microcracks were observed 
around indents made at a load of 500 g, indicating that the alloy is 
able to take plastic deformation without cracking. 


18753 (ORNL/FMP-92/1, pp. 385-394) High-temperature ox- 
idation of Cr-Cr2Nb alloys. Tortorelli, P.F. (Oak Ridge National 
Lab., TN (US)); DeVan, J.H. Oak Ridge National Lab., TN (United 
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States). Jul 1992. (CONF-9205123-: 6. annual fossil energy mate- 
rials conference, Oak Ridge, TN (United States), 12-14 May 1992). 
In Proceedings of the sixth annual conference on fossil energy ma- 
terials: Fossil Energy AR and TD Materials Program. 428p. Order 
Number DE93000504. Source: OSTI; NTIS. 

The high-temperature oxidation of Cr-Cr2Nb alloys is being stud- 
ied as part of a program to develop ductile, corrosion-resistant 
versions of this very-high-strength material. The kinetics, scale de- 
velopment, and spallation tendencies of Cr-6 and -12 at. % Nb 
alloys oxidized in air at 900 and 950°C were characterized. The al- 
loy with the higher niobium content performed significantly better in 
terms of overall weight gain and resistance to spallation. This be- 
havior is ascribed to an increased volume fraction of the CroNb-Cr 
eutectic mixture at the expense of the Cr-rich phase. The study 
suggested some general approaches to improving the oxidation re- 
sistance of Cr-Nb alloys. 


18754 Two-stage fixed-bed gasifier with selectable middle 
gas off-take point. Strickland, L.D.; Bissett, L.A. To Dept. of 
Energy. 1991. Filed date 8 May 1991. USA patent application 7- 
697,033. 21p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93012006. Source: OSTI; NTIS; GPO 
Dep. 

A two-stage fixed bed coal gasifier wherein an annular region is 
in registry with a gasification zone underlying a devolatilization 
zone for extracting a side stream of high temperature substantially 
tar-free gas from the gasifier. A vertically displaceable skirt means 
is positioned within the gasifier to define the lower portion of the 
annular region so that vertical displacement of the skirt means po- 
sitions the inlet into the annular region in a selected location within 
or in close proximity to the gasification zone for providing a positive 
control over the composition of the side stream gas. 


18755 Catalysts for conversion of methane to higher hydro- 
carbons. Siriwardane, R.V. To Dept. of Energy. 15 May 1991. 
USA patent application 7-700,290. 20p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93012001. 
Source: OSTI; NTIS; GPO Dep. 

Catalysts for converting methane to higher hydrocarbons such as 
ethane and ethylene in the presence of oxygen at temperatures in 
the range of about 700 to 900°C are described. These catalysts 
comprise calcium oxide or gadolinium oxide respectively promoted 
with about 0.025-0.4 mole and about 0.1-0.7 mole sodium py- 
rophosphate. A preferred reaction temperature in a range of about 
800 to 850°C with a preferred oxygen-to-methane ratio of about 
2:1 provides an essentially constant C2 hydrocarbon yield in the 
range of about 12 to 19 percent over a period of time greater than 
about 20 hours. 


18756 (SAND-93-0072C) Synthesis and characterization of 
Fe and FeS, (pyrite) catalyst particles in inverse micelles. Mar- 
tino, A.; Wilcoxon, J.P.; Sylwester, A.P.; Kawola, J.S. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930304—-11: 205. American 
Chemical Society national meeting, Denver, CO (United States), 28 
Mar - 2 apr 1993). Order Number DE93009632. Source: OSTI; 
NTIS; GPO Dep. 

Stock solutions of 10 wt. % surfactant are prepared in various 
organic solvents to produce the inverse micelle solutions. The iron 
salts are added directly to prepare 0.001-0.01M solutions, and are 
mixed overnight on a stirring plate to assure complete solubiliza- 
tion. Concentrated aqueous cadmium chloride solutions are mixed 
with the stock inverse micelles solutions to prepare 0.0005-0.M 
cadmium chloride microemulsions. To reduce the iron salts, the 
concentrated LIBH,/THF solution is injected into the inverse micelle 
solutions under rapid stirring. To sulfide the iron and cadmium 
salts, the LigS/H20 solution is injected into the inverse micelle or 
microemulsion solutions under rapid stirring. The reaction is carried 
out and the final product is stored under dry, oxygen-free condi- 
tions. The reducing agent or sulfiding agent is added in an excess 
molar concentration to favor the formation of the surfactant stabi- 
lized sols. The inverse micelle and cluster solutions are studied by 
small angle neutron scattering (SANS), UV-visible spectrophotome- 
try, and electron microscopy (TEM). SANS is carried out at the 





Low-Q Diffractometer at the Los Alamos Neutron Scattering Cen- 
ter. Deuterated organic solvents are used. The inverse micelle 
radius of gyration is determined by Guinier analysis of the scatter- 
ing curve [7]: | = N exp(-q*Rg°/%), where N is a proportionality 
constant, q is the scattering vector, and Rg is the radius of 
gyration-of the inverse micelles. UV-visible spectrophotometry of 
the particle solutions is completed in-situ with a Hewlett Packard 
8452A diode array spectrophotometer. Relative size and character- 
ization of the particles is achieved through analysis of the plasmon 
resonances observed in metal particles and the band gap structure 
observed in semiconductors. Finally, TEM using a Joel 1200EX 
sizes the particles and selected area electron diffraction aids in the 
particle characterization 
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18757 (ANL/CHM/RP-77160, pp. 130-132) Separation of 
coal macerals. Dyrkacz, G.R.; Bloomquist, C.A.A.; Ruscic, L. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

Density gradient techniques are unequaled in their ability to pro- 
duce high-resolution separations of coal macerals. In addition, they 
provide a direct visualization of the density distribution of the coal 
sample. Unfortunately, DGC techniques are batch methods and 
usually only small amounts of pure material can be obtained from 
each separation. Thus, it would be useful to have other separa- 
tions methods to bypass this problem. The two readily available 
techniques are traditional centrifugal sink/float (S/F) and continuous 
flow centrifugation (CFC). The former technique is a batch method, 
but it can produce a large amount of material in each float/sink op- 
eration. Continuous flow centrifugation separations allow large 
volumes of liquid slurry to be easily processed, and both the float 
and sink fractions can be continuously separated. The authors ex- 
perimental studies on these separations methods were reported in 
previous surveys. This year we have compiled and analyzed the 
results and contributed four large manuscripts. The authors efforts 
in this area are now complete. To accomplish higher resolution of 
coal material, it is necessary to liberate the different macro- 
molecules from each other. Initially the authors tried to break down 
the solid coal particles. Starting with a fluid energy mill (FEM) prod- 
uct, we ground the coal to submicron particle sizes, using a 
high-speed planetary ball mill. Two coals, PSOC-732 from the 
Pennsylvania State University Coal Bank and APCS 7 from the Ar- 
gonne Premium Coal Sample program, were studied. Both are 
high-volatile bituminous coals and both contain all three maceral 
groups. The authors found that large grinding media, such as 1-cm 
balls, were completely inappropriate. However, 3.2-mm chrome 
steel balls reduced FEM ground coal to submicron particles within 
a few hours. 1 fig. 


18758 
of coals, other kerogens, and their extracts by thermal mass 
spectrometry. Winans, R.E.; Melnikov, P.E.; McBeth, R.L.; Botto, 
R.E. Argonne National Lab., IL (United States). 1992. In Surveys of 
research in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The objective of this study is to elucidate the nature of medium- 
size molecules (250-2000 daltons) derived from coals in extractions 
of different severity. The Argonne Premium Coals have been ex- 
tracted with pyridine at reflux and with KOH/ethylene glycol at 
250°C. Thermal desorption and pyrolysis mass spectrometry were 
the major approaches chosen to provide detailed information on 
structure and heteroatom composition. Soft ionization techniques, 
including desorption chemical ionization (DCI) and fast atom bom- 
bardment (FAB), were combined with high-resolution and tandem 
MS techniques. The DCIMS studies were performed on a Kratos 
MS 50 triple analyzer with isobutane as the reagent gas. The 
solids and extracts were heated directly in the source of the mass 


(ANL/CHM/RP-77160, pp. 133-136) Characterization ° 


01 COAL, LIGNITE, AND PEAT 
0106 Properties and Composition 


spectrometer on a small platinum wire coil. In addition to the three- 
sector MS 50, tandem MS data have been obtained on a 
four-sector instrument located at the University of Manchester, 
Institute of Science and Technology (UMIST). The four-sector (MSI- 
MS2) spectrometer is a combination of two Kratos Concept-Hs 
each with a 10,000 mass range. The sensitivity in MS-2, where the 
daughter spectra are obtained, is enhanced by using an array de- 
tector. 6 figs., 1 tab 


18759 (ANL/CHM/RP-77160, pp. 136-139) The nature and 
fate of natural resins in the geosphere. Identification, classifi- 
cation, and nomenclature of resinites. Anderson, K.B.; Winans 
R.E.; Botto, R.E. Argonne National Lab., IL (United States). 1992 
In Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI 
NTIS. 

Sedimenatry organic matter derived from the resins of higher 
plants is normally referred to as resinite by the general petro- 
graphic community, or by the common name for these materials, 
amber. Most resinites may be classified, on the basis of structural 
characteristics, into one of four classes. In order to exclude the ef- 
fects of structural changes that reflect differences in the relative 
maturity of different samples, classifications are based on the 
structural character of the original resin from which the resinite was 
derived. In all samples characterized to date, this may be reason- 
ably inferred from analytical data concerning the structure and 
composition of the individual sample. Like all other forms of sedi- 
mentary organic matter, the resinites undergo structural systematic 
changes over the course of geologic time. The rates at which 
these processes proceed are almost certainly strongly temperature 
dependent, and, therefore, the structure and composition of any 
given resinite will depend on: (i) the structure and composition of 
the original resin from which the resinite is derived; and (ii) the age 
and thermal history of the sample. For this reason, it is inappropri- 
ate to describe structural changes in resinites as a function of the 
age of the sample. Rather, it is more appropriate to describe 
changes in the structure and composition of these materials as a 
function of their maturity, which reflects both age and thermal his- 
tory, as is usual in discussions of the structural changes that occur 
in other types of sedimentary organic matter. 3 figs., 1 tab. 


18760 (ANL/CHW/RP-77160, pp. 139-141) Characterization 
of coals by direct laser desorption and postionization. Hunt, 
J.E.; Drinkwater, D.E.; Winans, R.E. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

This investigation of the molecular structure of coal using laser 
desorption mass spectrometry continues. One goal is to desorb 
ions that are characteristic of the molecular species present in the 
coal sample rather than to pyrolytically ablate material from the coal 
surface. To achieve this goal, the desorption laser is intentionally 
operated near the threshold for production of ions to minimize the 
fragmentation of the desorbing material or below ionization thresh- 
old to produce intact neutral species for subsequent laser ionization 
(positionization). Previous work has established laser desorption as 
a method for obtaining the relative molecular-weight distributions of 
physically separated coal macerals. The authors have obtained re- 
sults for demineralized Lewiston-Stockton coal (APCS 7) and a 
pyridine extract of the same coal that are in agreement with those 
found in chemical ionization mass spectroscopy. 1 fig., 1 tab. 


18761 (ANL/CHM/RP-77160, pp. 142-143) Solvent swelling 
of coals studied by three-dimensional NMR imaging chemical 
microscopy. French, D.C.; Dieckman, S.L.; Botto, R.E. Argonne 
National Lab., IL (United States). 1992. In Surveys of research in 
the Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

Coal is a complex, heterogeneous, macromolecular solid that is 
primarily comprised of microscopically discernible substances, 
termed macerals, which are derived from different chemically trans- 
formed plant materials. The macerals in coal exhibit highly diverse 
chemical behavior, and thus their characterization is important for 
the development of future coal-processing technologies. One 
method of coal characterization is the investigation of the solvent- 
swelling phenomenon. In previous studies, the authors reported the 
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first application of 'H NMRI techniques for spatially resolving the 
individual microlithotypes within a solid coal. Two-dimensional (2-D) 
NMRI proved to be a promising tool for the characterization of 
maceral domains in a dried specimen of Utah Blind Canyon coal 
(APCS 6). The authors also developed a three-dimensional (3-D) 
method that was utilized to spatially map macerals within a solid 
coal specimen, and image the distribution of mobile macromolecu- 
lar phases created by swelling the coal with pyridine-ds. Rather 
than imaging the coal itself, important information concerning the 
solvent accessibility to the macerals and other microlithotypes can 
be obtained by imaging a good swelling solvent, such as pyridine, 
in the coal. This approach now uses 3-D NMRI for spatially map- 
ping the solvent distribution in coals that have been swollen with 
protic pyridine. The technique is based on a 3-D gradient recalled 
echo (GRE) pulse sequences for data acquisition and image recon- 
struction by 3-D Fourier Transform (FT). Images with a resolution 
of 40 to 50 um show the presence of microlithotypes and mi- 
crofractures, in addition to the distribution of regions that differ with 
regard to pyridine accessibility. 1 fig. 


18762 (ANL/CHM/RP-77160, pp. 143-145) Quantitative solid 
13¢ NMR of Argonne coals. Botto, R.E. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

Work carried out in this laboratory over the past several years 
has clearly demonstrated that complications associated with cross- 
polarization (CP) measurements cause signal distortion in '°C 
NMR, and pose a problem in the accuracy of measurements on 
coal. It was estimated that CP experiments under-estimate the car- 
bon aromaticity of coal by as much as 10-15%. These findings 
prompted the author to investigate single-pulse (SP) techniques 
combined with pretreatment of coals to enhance relaxation, for im- 
proving the reliability of the solid NMR measurements. A solid-state 
NMR version of the ring-down elimination (RIDE) pulse sequence 
was developed to reduce severe baseline distortion typically found 
in SP experiments carried out at low frequencies and with high-Q 
probes. Analysis of these spectra allows accurate analysis of the 
different functional groups and carbon aromaticities for the Argonne 
Premium coals. Fraction of aromaticity values (f,) are tabulated. In 
general, carbon aromaticity values determined by SP-RIDE tech- 
niques are higher than the mean values from several laboratories 
(eleven) determined by CP, and can be as great as 15% higher in 
the case of the Beulah-Zap lignite (APCS 8) and Wyodak subbitu- 
minous (APCS2) coals. 4 figs., 1 tab. 


18763 (ANUCHM/RP-77160, pp. 157-158) The premium 
coal sample program. Kruse, C.; Farris, B. Argonne National 
Lab., IL (United States). 1992. In Surveys of research in the Chem- 
istry Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The objectives of the Premium Coal Sample Program are to 
make the best coal coal samples available for basic coal research, 
and to encourage their use by the basic coal science community. 
These samples have been used for comparison, correlation, and 
generation of new knowledge for the five to seven years since they 
first became available. Earlier Surveys of Research described the 
activities involved in sample selection, collection, transport, pro- 
cessing, packaging, and distribution. The term premium in the 
name refers to the extreme care taken in each step from selection 
through distribution, including the minimal exposure to oxygen, 
thorough mixing, and extensive inventory of ampoules for long-term 
supplies. As a result of a strong effort to rebuild the sample inven- 
tory in the previous fiscal year, the inventory is expected to meet 
normal demands for samples for 15-20 years for the most popular 


samples (Illinois No. 6 and Wyodak) and for longer periods for the 
others. 


18764 (DOE/ER/13537-8) Hydrogen containing functional 
groups and coal structure: Progress report, May 1, 1993—April 
30, 1994. Painter, P.C. Pennsyivania State Univ., University Park, 
PA (United States). 8 Jan 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-86ER13537. 
Order Number DE93012294. Source: OSTI; NTIS; GPO Dep. 

Our work presently involves two major thrusts, which essentially 
considers coal structure at two different length scales. At the 
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smaller scale, we are concerned with the determination of the 
types of aromatic and aliphatic species present and how these are 
connected to form the coal macromolecular network. The principle 
experimental tool we are using in this effort is FTIR, but we are 
now extending this to include nmr measurements. At the larger 
scale, we are concerned with the types of branched and network 
structures that are formed by linking the aliphatic and aromatic 
species together. Here our work had focused on the thermodynam- 
ics of swelling and its relationship to the molecular weight between 
the network junction points. During the last year, the bulk of our 
effort has focused on this last area, as there was a specific theo- 
retical problem we needed to solve. 


18765 (DOE/PC/88921—14) Spin-mapping of coal structures 
with ESE and ENDOR: Fourteenth quarterly report. Belford, 
R.L.; Clarkson, R.B. Illinois Univ., Urbana, IL (United States). 1 
Mar 1992. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-88PC88921. Order Number 
DE93012287. Source: OSTI; NTIS; GPO Dep. 

The work this quarter focused on the W-band EPR of Illinois 
Basin Coal (IBC) samples 101 through 109, and several very high 
organic sulfur coals. The variation observed between the VHF-EPR 
spectra of different types of coal is enough to justify calling the 
method a fingerprint technique. When integrated EPR signals be- 
lieved to be from radical thiophenic forms of sulfur are taken as a 
rough measure of these formsof sulfur, the thiophene-type organic 
sulfur appears roughly to parallel the total organic sulfur content, 
as expected. Careful studies of preparation techniques show that 
while X-band spectra are orily slightlyaffected by evacuation, the 
W-band spectra of several coals show irreversible modification in 
the VHF-EPR spectra. W-band spectra of some coals show distinct 
dependence of lineshape on microwave power, with some spectral 
components saturating prior to others. It may be possible to exploit 
these variations to pick out subtly different thiophenic species, or 
distinguish different environments. Work is in progress to better in- 
vestigate these effects. More radicals were prepared from organic 
sulfur compounds in various glasses, at catalytic surfaces, and in 
solution; 2,3-benzodiphenylene (DBF) oxide has been added to the 
growing number of new compounds, which are themselves often 
commercially derived from coal extracts. DBF radical has been pre- 
pared both on a catalytic surface, and in a BAG matrix. Its W-band 
spectra show quite different features than the thiophenic com- 
pounds studied so far. 


18766 (DOE/PC/88921-—15) Spin-mapping of coal structures 
with ESE and ENDOR: Fifteenth quarterly report. Belford, R.L.; 
Clarkson, R.B. Illinois Univ., Urbana, IL (United States). 1 Jun 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-88PC88921. Order Number DE93012288. 
Source: OSTI; NTIS; GPO Dep. 

Advanced electron paramagnetic resonance (EPR) techniques - 
ENDOR, ESE, and VHF-EPR - are -used to probe the molecular 
structure and surface properties of coals and of model systems. 
Typically, the model compounds under investigation and their ana- 
logues are found in coals as stable fire radicals which give rise to 
an EPR signal. In some cases, as in the work reported this quar- 
ter, the model compounds are selected because they have some 
characteristic, such as a particular functional group or heteroatom 
which may be found in coals, which fits them to serve as test 
materials for methods development. While this research group con- 
tinues to catalogue and analyze EPR and ESE spectra of coal and 
coal maceral samples, it has very recently also made progress in 
technique development and application. The work reported for this 
quarter is such a development - an examination of the applicability 
of W-band EPR and of low-frequency ESE (electron spin echo) 
spectroscopy to characterization of heteroatoms in a heteroge- 
neous environment. Nitroaromatic radicals catalytically produced in 
the presence of oxygen as asymmetric surface species on a partic- 
ulate catalyst surface was probed by both techniques, and it is 
shown that the electronic structure in the vicinity of the nitrogen 
and oxygen atoms can be elucidated in this way. By use of isotopi- 
cally labeled molecular oxygen, the possible role of oxygen in the 
catalysis and in the binding of the nitroaromatic species to the sur- 
face are explored. 





18767 (DOE/PC/89773—12) Coal plasticity at high heating 
rates and temperatures: Twelfth technical progress report, 
first quarter: January 1, 1993—March 31, 1993. Gerjarusak, S.; 
Peters, W.A.; Howard, J.B. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Apr 1993. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89773. 
Order Number DE93013062. Source: OSTI; NTIS; GPO Dep. 

The results of the multiple independent parallel reaction (MIPR) 
kinetics model are reported and discussed. The MIPR model's re- 
sults agree well with the data. The effects of holding temperature, 
heating rate, and coal type on plasticity are displayed by the 
model. However, the model does not address the secondary reac- 
tions forming higher molecular weight liquid hypothesized to be 
responsible for the initial rise in viscosity during solidification. The 
average standard error of estimates for the plastic period and max- 
imum plasticity are 0.13 s and 317 Pa-s, respectively. These 
values are comparable to the measurement resolution of the plas- 
tometer (0.1 s and + 200 Pa:s). 


18768 (DOE/PC/90287-T10) Oxidation of coal and coal 
pyrite mechanisms and influence on surface characteristics: 
Technical progress report, March 31, 1993. Doyle, F.M. Califor- 
nia Univ., Berkeley, CA (United States). Dept. of Materials Science 
and Mineral Engineering. 1 Apr 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90287. 
Order Number DE93013610. Source: OSTI; NTIS; GPO Dep. 

During the tenth quarter, electrochemical experiments were done 
on electrodes prepared from Upper Freeport coal pyrite, and Pitts- 
burgh coal pyrite samples provided by the US Bureau of Mines, 
Pittsburgh Research Center, Pennsylvania. Electrokinetic tests 
were done on Upper Freeport and Pittsburgh coal pyrite. In addi- 
tion, surface area measurements were done on Upper Freeport 
and Upper Clarion coals. 


18769 (DOE/PC/90308-8) A new model of coal-water inter- 
action and relevance for dewatering: Quarterly technical 
progress report, 1 June—31 August, 1992. Suuberg, E.M.; Yun, 


Y.; Lilly, W.D.; Leung, K.; Gates, T. Brown Univ., Providence, RI 
(United States). Div. of Engineering. [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 


90PC90308. Order Number DE93013060. Source: 
GPO Dep. 

This project is concerned with a basic scientific question con- 
cerning the properties of coal — to what extent is the ability of coal 
to hold moisture a manifestation of the well-known ability of coal to 
swell, when exposed to good solvents? The question implies that 
the long-held belief that coal holds a significant portion of its mois- 
ture by classical capillary condensation processes, is possibly in 
error. This seems to be a very real possibility for low rank coals- 
i.e. lignites. To explore this hypothesis further requires an examina- 
tion of the basic phenomena governing the swelling of coals in 
good solvents. This is the focus of the first part of this project. The 
possibility that coal holds a significant portion of its moisture by 
solvent swelling mechanisms leads to an interesting technical is- 
sue. It is well Known that simple drying of low rank coals at 
minemouth is ineffective because the process is reversible, to a 
significant degree. The economic advantages of preshipment 
drying have however dictated a search for “permanent” drying pro- 
cedures. These have been developed by largely empirical means, 
and involve mild pyrolytic treatments of the coals in oil, steam or 
liquid water itself The idea has always been to pyrolytically remove 
oxygen groups, which are assumed to be those that hold water 
most strongly by hydrogen bonding. The treatments have been de- 
signed to minimize tar formation and decrepitation of the particles, 
both highly undesirable. In relation to the present new hypothesis 
concerning water retention, it is likely that a sound approach to 
permanent drying would involve highly crosslinking the coal at mild 
drying conditions. The crosslinked coal could not swell sufficiently 
to hold much water. It is identifying processes to achieve this goal, 
that constitute the objective of the second phase of this work. 


18770 (DOE/PC/91299-9) Magnetic relaxation: Coal 
swelling, extraction, pore size: Quarterly technical progress 
report, January 1, 1993—-March 31, 1993. Doetschman, D.C. 
State Univ. of New York, Binghamton, NY (United States). Dept. of 
Chemistry. 1993. 12p. Sponsored by USDOE, Washington, DC 


OSTI; NTIS; 
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(United States). DOE Contract FG22-91PC91299. Order Number 
DE93012285. Source: OSTI; NTIS; GPO Dep. 

In Table 7 are given the proton NMR spin-lattice relaxation times 
T, of the broad NMR lines in the ex and residues. If anything there 
is a trend from relatively longer T; in the samples with high 
electron spin concentrations to shorter T; in those with low con- 
centrations, except for the Lewiston Stockton and Pittsburgh No. 8 
extracts. This is in apparent disagreement with the well established 
belief that coal proton NMR spin-lattice relaxation occurs via inter- 
action with the electron spin system. It would appear, therefore, 
that other factors that vary from sample to sample modulate this in- 
teraction,if it is still the operative mechanism. There is, however, a 
pleasing self-consistency shown in Figure 1 where the T; of the 
whole coal, extract and residue are displayed against percent C of 
the whole coal. The results suggest that other factors such as the 
rigidity of the coal matrix, the percent H in the coal, the degree of 
aromaticity of the coal or the aliphatic chain connectivity, may play 
a role in determining T,. 


18771 (DOE/PC/92176-T1) Thermodynamic properties of 
pulverized coal during rapid heating devolatilization pro- 
cesses: Quarterly progress report, October-December 1992. 
Proscia, W.M.; Freihaut, J.D. United Technologies Research Cen- 
ter, East Hartford, CT (United States). Mar 1993. 41p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92176. Order Number DE93013605. Source: OSTI; NTIS; 
GPO Dep. 

Knowledge of the thermodynamic and morphological properties 
of coal associated with rapid heating decomposition pathways is 
essential to progress in coal utilization technology. Specifically, 
knowledge of the heat of devolatilization, surface area and density 
of coal as a function of rank characteristics, temperature and ex- 
tent of devolatilization in the context of rapid heating conditions is 
required both, for the fundamental determination of kinetic parame- 
ters of coal devolatilization, and to refine existing devolatilization 
sub-models used in comprehensive coal combustion codes. The 
objective of this research is to obtain data on the thermodynamic 
properties and morphology of coal under conditions of rapid heat- 
ing. Specifically, the total heat of devolatilization, external surface 
area, BET surface area and true density will be measured for rep- 
resentative coal samples. In addition, for one coal, the contribution 
of each of the following components to the overall heat of de- 
volatilization will be measured: the specific heat of coal/char during 
devolatilization, the heat of thermal decomposition of the coal, the 
specific heat capacity of tars, and the heat of vaporization of tars. 
Calibration of the heated grid calorimeter (Task 2) was completed 
this reporting period. Several refinements to the heated grid 
apparatus have been implemented which allow quantitative deter- 
mination of sample heat capacity at high heating rates. 


18772 (DOE/PC/92521-T25) Characterization of available 
coals from lilinois mines: Technical report, December 1, 1992— 
February 28, 1993. Demir, |. (Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). Geological Survey); 
Harvey, R.D.; Ruch, R.R.; Chaven, C.; Damberger, H.H.; Dreher, 
G.B.; Frankie, W.T.; Ho, K.K. Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). 1993. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE93013644. Source: OSTI; NTIS; 
GPO Dep. 

The goal of this project is to characterize marketed coals from 
Illinois mines. The results generated by this project will promote 
Illinois coals for prospective new markets as feed materials for ad- 
vanced gasification processes, for synthetic organic chemicals, and 
help asses future environmental requirements for abatement of 
noxious trace elements. The properties that are being determined 
include the concentration of all trace elements that are of 
environmental concern, the pyrite size distribution and maceral as- 
sociation, preliminary froth flotation cleanability, slagging and 
fouling characteristics relevant to the coal’s behavior in utility boil- 
ers, chlorine forms and distribution, and certain gasification and 
rheology parameters. We completed collection and processing of 
samples of 34 marketed coals that represent the products from a 
total of 40 mines. All the samples were submitted for standard coal 
and trace element analyses, and some of the analytical tasks were 
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completed. There was a considerable amount of trace element 
data on face channel samples scattered in various files at the 
ISGS. In order to establish useful correlations between the 
marketed coal and face channel samples, the existing files were in- 
tegrated and edited for accuracy and completeness. 


18773 (DOE/PC/92521-T26) VHF EPR analysis of organic 
sulfur in coal: Technical report, December 1, 1992—February 
28, 1993. Clarkson, R.B. (Illinois Univ., Urbana, IL (United States)); 
Belford, R.L.; Ho, K. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-92PC92521. 
Order Number DE93013645. Source: OSTI; NTIS; GPO Dep. 

One important goal of this project is the development of methods 
to analyze the Very High Frequency Electron Paramagnetic Reso- 
nance (VHF EPR) spectra from Illinois coals in order to determine 
the concentration of organic sulfur in them. We have begun that 
development work, utilizing a two-species, axially symmetric model 
for the simulation of VHF EPR coal spectra. Such a model pro- 
vides quantitative information on the concentration of sulfur species 
that can be directly related to the organic sulfur content as mea- 
sured by more conventional chemical methods. The computer 
modeling technique which we are developing makes use of a multi- 
dimensional simplex strategy for optimization. Utilizing our newly 
developed method, we have analyzed the VHF EPR spectra from 
several sub-bituminous coals containing organic sulfur in the range 
from 2% to 12%. Excellent quantitative agreement is achieved be- 
tween VHF EPR results and chemical analyses. In addition to 
providing information on the concentration of organic sulfur present 
in coal, the analysis of VHF EPR spectra also provides detailed 
spectral parameters. These parameters are related to the molecu- 
lar structures giving rise to the EPR signals. 


18774 (DOE/PC/92521—T27) Analysis of organic sulfur and 
nitrogen in coal via tandem degradation methods: Technical 
report, 1 December 1992-28 February 1993. Kruge, M.A. (South- 
ern Illinois Univ., Carbondale, IL (United States). Dept. of 
Geology); Palmer, S.R.; Ho, K. Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). 1993. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE93013646. Source: OSTI; NTIS; 
GPO Dep. 

N/C and S/C ratios show only minor differences between as- 
phaltenes and coal on this basis, the asphaltenes continue to 
appear to be good surrogates for the characterization of organic 
acid rain precursors in coal. Alkylmethoxythiophene carboxylic 
acids (ATCA) are detected in all dichromate oxidation products an- 
alyzed to date. Relative concentrations of ATCA compounds are 
directly proportional to the sample’s bulk organic sulfur contents. 
Concentrations of ATCA compounds in oxidation products 
decrease upon repeated oxidation. This may indicate that the thio- 
phenic groups tend to be located in external positions on the coal 
macromolecular structure and a high proportion of them can be 
stripped away with only one mild oxidation step. If true, this may 
make industrial-scale removal of organic sulfur easier than ex- 
pected. Using analytical micropyrolysis-gas chromatography with a 
sulfur-selective flame photometric detector, it is possible to easily 
see a full distribution of organic sulfur forms in a one-step analysis. 
The predominance of alkylthiophenes in the pyrolyzates lends cre- 
dence to the discovery of thiophenic compounds in the dichromate 
oxidation products. The thiophene concentrations in pyrolyzates 
are directly proportional to bulk organic sulfur values. However, 
thiophene distributions in IBCSP coals are remarkably similar, re- 
gardless of organic sulfur content. It is thus possible to distinguish 
Illinois Basin coals from foreign coals on the basis of thiophene 
“fingerprints.” To examine rank effects, we have started analysis on 


a group of five Appalachian coals ranging from high-volatile C to 
medium-volatile bituminous rank. 
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18775 (OCDO—93006024) Simultaneous post combustion 
removal of sulfur and nitrogen oxides: Final report. Ohio Coal 
Development Office, Columbus, OH (United States); Cincinnati 
Univ., OH (United States). Dept. of Chemical Engineering. 30 Jun 
1989. 60p. Sponsored by Ohio State Government, Columbus, OH 
(United States). Source: OSTI; Ohio Coal Development Office, 77 
S. High Street, Columbus, OH 43266-0001. 

Experimental studies were conducted on the kinetics of sulfur 
dioxide removal and nitrogen oxide conversion to nitrogen using a 
copper oxide based adsorbent. Results were obtained using a 
Thermal Gravimetric Analyzer and a continuous flow packed bed 
reactor system. Using the generated kinetic data, computer simula- 
tions of the perm-adsorber were made to investigate the effect of 
the various design parameters. An experimental membrane reactor 
was assembled and operated at various sulfur and nitrogen oxide 
concentrations. The experimental results on the percentage re- 
moval agreed quite well with the simulation results. Using the 
computer model, preliminary economic analysis of the process was 
conducted to obtain dollar cost of sulfur removal per ton of coal for 
various flue gas flowrates. 
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Refer also to citation(s) 18694, 18774, 21170 


18776 (ANL/EAIS/TM-83) Air toxic emissions from the 
combustion of coal: Identifying and quantifying hazardous air 
pollutants from US coals. Szpunar, C.B. Argonne National Lab., 
IL (United States). Environmental Assessment and Information Sci- 
ences Div. Sep 1992. 144p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE93006819. Source: OSTI; NTIS; INIS; GPO Dep. 

This report addresses the key air toxic emissions likely to em- 
anate from continued and expanded use of domestic coal. It 
identifies and quantifies those trace elements specified in the US 
1990 Clean Air Act Amendments, by tabulating selected characteri- 
zation data on various source coals by region, state, and rank. On 
the basis of measurements by various researchers, this report also 
identifies those organic compounds likely to be derived from the 
coal combustion process (although their formation is highly depen- 
dent on specific boiler configurations and operating conditions). 


18777 (DOE/PC/89782-T9) Selenium transformation in coal 
mine spoils: Its environmental impact assessment: Final re- 
port. Harness, J.; Atalay, A.; Koll, K.J.; Zhang, H.; Maggon, D. 
Oklahoma Univ., Norman, OK (United States). School of Civil Engi- 
neering and Environmental Science. 31 Dec 1991. 220p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89782. Order Number DE92018455. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this program was to conduct an environmental 
impact assessment study for selenium from coal mine spoils. The 
use of in-situ lysimetry to predict selenium speciation, transforma- 
tion, and mobility under natural conditions was evaluated. The 
scope of the study was to construct and test field-scale lysimeter 
and laboratory mini-column to assess mobility and speciation of se- 
lenium in coal mine overburden and soil systems; to conduct soil 
and groundwater sampling throughout the state of Oklahoma for an 
overall environmental impact assessment of selenium; and to con- 
duct an in-depth literature review on the solubility, speciation, 
mobility, and toxicity of selenium from various sources. Groundwa- 
ter and surface soil samples were also collected from each county 
in Oklahoma. Data collected from the lysimeter study indicated that 
selenium in the overburden of the abandoned mine site was mainly 
found in the selenite form. The amount of selenite found was too 
low and immobile to be of concern to the environment. The spoil 
had equilibrated long enough (over 50 years) that most of the solu- 
ble forms of selenium have already been lost. Examination of the 
overburden indicated the presence of pyrite crystals that precipi- 
tated over time. The laboratory mini-column study indicated that 
selenite is quite immobile and remained on the overburden material 
even after leaching with dilute acid. Data from groundwater sam- 
ples indicated that based on the current permissible level for 
selenium in groundwater (0.01 mg Se/L), Oklahoma groundwater is 
widely contaminated with the element. However, according to the 





new regulation (0.05 mg Se/L), which is to be promulgated in 
1992, only 9 of the 77 counties in the state exceed the limit. 


18778 (ORNL/FTR-4207) [The First International Confer- 
ence on Carbon Dioxide Removal, and a Workshop on 
Research Needs for the Capture, Utilization, and Disposal of 
Carbon Dioxide from Fossil Fuel-Fired Power Plants, The 
Netherlands]: Foreign trip report, March 2—March 7, 1992. Jud- 
kins, R.R. Oak Ridge National Lab., TN (United States). 20 Mar 
1992. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93010571. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this trip was to participate in the First Interna- 
tional Conference on Carbon Dioxide Removal on March 4-6, 
1992, and to participate in a Workshop on Research Needs for the 
Capture, Utilization, and Disposal of Carbon Dioxide From Fossil 
Fuel-Fired Power Plants after the conference on March 6, 1992. 
This conference was organized by the University of Utrecht in 
Utrecht, The Netherlands. Topics addressed in the conference in 
cluded national and international policies on carbon dioxide, COz 
recovery by chemical absorption, CO» recovery by cycle modifica- 
tions, comparison of CO. recovery techniques and new techniques 
for recovery, implementation of CO. removal, utilization of COo, 
storage or disposal of COz, and CO, removal and research and 
development (R&D) programs. The results of the conference indi- 
cate clearly that if CO2 emission control measures are required, 
their implementation will be a formidable task 
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18779 (ETDE-mf-93785838) Computer-aided development 
and cost analysis of alternative mining techniques as alterna- 
tives to longwall mining in the West German coal industry. 
Short version of final report. Reuther, E.U. (Technische 
Hochschule Aachen (Germany). Lehrstuhl und Inst. fuer Berg- 
baukunde 1); Seeliger, A. Technische Hochschule Aachen 
(Germany); Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). [1992]. 40p. (In German). Contract BMFT 
0326526H. Order Number DE93785838. Source: OST!; NTIS (US 
Sales Only). 

Alternatives to longwall mining were analysed by computer with 
a view to optimal or cost-optimized mining in the German coal min- 
ing industry. A modular software system was developed for the 
specific requirements of the German coal mining industry. It per- 
mits interactive computer-assisted planning of coal mines from 
graphic workstations and supports cost analyses of different project 
variants. (orig./HS). 


18780 (ETDE-mf-93786019) Development and testing of 
the application of high water pressures to improve safety and 
dust control in headings using selective roadheaders. Final 
report. Gutsche, H.D.; Driesch, S. v.d. Ruhrkohle AG, Essen (Ger- 
many); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). Dec 1992. 59p. (In German). Contract BMFT 01HD157. 
Order Number DE93786019. Source: OSTI; NTIS (US Sales Only). 

Under this research project it was proven that by segmented 
spraying with water pressures of up to 1000 bar dust binding and 
spark suppression during cutting with a TSM WAV 300 in solid 
quartz-containing rock could be improved thus reaching more 
favourable ergonomic working conditions at the roadhead. The 
project includes surface assembly, function testing, TUeV (Techni- 
cal Inspection Service) approval and the underground testing at the 
Haus Aden mine of Ruhrkohle Westfalen AG. (orig.) With 1 tab., 
32 figs. 


18781 (SAND-92-2599) Coupled explosive gas flow and 
rock motion modeling with comparison to bench blast field 
data. Preece, D.S. (Sandia National Labs., Albuquerque, NM 
(United States)); Burchell, S.L.; Scovira, D.S. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 8p. Sponsored by 


01 COAL, LIGNITE, AND PEAT 
0140 Combustion 


USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930735-—: 4. international symposium on rock 
fragmentation by blasting, Vienna (Austria), 5-8 Jul 1993). Order 
Number DE93004516. Source: OSTI; NTIS; GPO Dep 

The computer program, DMC (Distinct Motion Code), which de- 
veloped fro simulating the rock motion associated with blasting has 
been validated using a full scale bench blast. The DMC predictions 
of the muck pile shape compare well with surveyed muck pile 
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18782 (DOE/PC/91297-6) A computational model for coal 
transport and combustion: Quarterly technical progress re- 
port, December 1, 1992—February 28, 1993. Ahmadi, G. Clarkson 
Univ., Potsdam, NY (United States). Dept. of Mechanical and Aero- 
nautical Engineering. 1993. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91297. 
Order Number DE93012460. Source: OSTI; NTIS; GPO Dep. 

In the period of December 1, 1992 to February 28, 1993, further 
progress was made in using the thermodynamically consistent, rate 
dependent model for turbulent two-phase flows analysis. The effect 
of particle Reynolds number on variations of the fluctuation kinetic 
energy with the solid volume fraction for the special case of a sim- 
ple shear flow was analyzed. Additional results for the application 
of the kinetic model for rapid flows of granular materials, which in- 
cludes frictional losses were obtained. The velocity profile for 
granular gravity flow down an inclined chute, including slip velocity 
at the wall were obtained, and the results were compared with the 
data of Drake and Shreve and Johnson et al. The computational 
model for rapid granular and two-phase flows in complex geome- 
tries was further developed. The discrete element scheme was 
used and the granular flow down a chute was analyzed. The re- 
sults are compared with the experimental data model prediction of 
Savage, and the simulation results of Campbell and Brennen. The 
experimental monolayer simple shear flow device was modified to 
allow for shearing of 12 mm multi-color glass particles. The device 
was reassembled and made fully operational. Sample videos of the 
granular motions are obtained. Developing a software for analyzing 
video images was initiated 
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Refer also to citation(s) 18657, 18671, 18772, 18929, 19491, 
19492, 19503, 19506, 19517, 19520, 19992, 20047, 20718, 21074, 
21170, 22573 


18783 (ANUCMT/CP-76154) Measurement of alkali-vapor 
emission from pressurized fluidized-bed combustion of Illinois 
coals. Lee, S.H.D. (Argonne National Lab., IL (United States)); 
Teats, F.G.; Swift, W.M.; Banerjee, D.D. Argonne National Lab., IL 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930521-6: 12. international conference on_ fluidized-bed 
combustion, San Diego, CA (United States), 8-13 May 1993). Or- 
der Number DE93010660. Source: OSTI; NTIS; GPO Dep. 

Two Illinois Herrin No. 6 coals and one Illinois Springfield No. 5 
coal were separately combusted in a laboratory-scale (15-cm dia) 
pressurized fluidized-bed combustor (PFBC) combined with an 
alkali sorber. These coals were combusted in a fluidized bed of Ty- 
mochtee dolomite at temperatures ranging from 910 to 950°C and 
a system pressure of 9.2 atm absolute. Alkali-vapor emission (Na 
and K) in the PFBC flue gas was determined by the analytical 
activated-bauxite sorber bed technique developed at Argonne Na- 
tional Laboratory. The test results showed that sodium is the major 
alkali-vapor species present in the PFBC flue gas, and that the 
level of sodium-vapor emission increases linearly with both Na and 
Cl contents in the coals. This suggests that the sodium-vapor 
emission results from direct vaporization of NaCl present in the 
coals. The measured alkali-vapor concentration (Na + K), 67 to 
190 ppbW, is more than 2.5 times greater than the allowable alkali 
limit of 24 ppb for an industrial gas turbine. Combusting these 
coals in a PFBC for power generation may require developing a 
method to control alkali vapors. 
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18784 (ANL/MCT/CP-—78794) Materials performance in ad- 
vanced combustion systems. Natesan, K. Argonne National 
Lab., IL (United States). Materials and Components Technology 
Div. Dec 1992. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930502- 
5: 38. ASME international gas turbine and aeroengine congress 
and exhibition, Cincinnati, OH (United States), 24-27 May 1993). 
Order Number DE93010664. Source: OSTI; NTIS; GPO Dep. 

A number of advanced technologies are being developed to con- 
vert coal into clean fuels for use as feedstock in chemical plants 
and for power generation. From the standpoint of component mate- 
rials, the environments created by coal conversion and combustion 
in these technologies and their interactions with materials are of in- 
terest. The trend in the new or advanced systems is to improve 
thermal efficiency and reduce the environmental impact of the pro- 
cess effluents. This paper discusses several systems that are 
under development and identifies requirements for materials appli- 
cation in those systems. Available data on the performance of 
materials in several of the environments are used to examine the 
performance envelopes for materials for several of the systems 
and to identify needs for additional work in different areas. 


18785 (DOE/ER/13282-T2) Aromatics oxidation and soot 
formation in flames: Progress report, August 15, 1990—August 
14, 1993. Howard, J.B.; Pope, C.J.; Shandross, R.A.; Yadav, T. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). Dept 
of Chemical Engineering. Apr 1993. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER13282. 
Order Number DE93012270. Source: OSTI; NTIS; GPO Dep. 

This project is concerned with the kinetics and mechanisms of 
aromatics oxidation and soot and fullerenes formation in flames. 
The scope includes detailed measurements of profiles of stable 
and radical species concentrations in low-pressure  one- 
dimensional premixed flames. Intermediate species identifications 
and mole fractions, fluxes, and net reaction rates calculated from 
the measured profiles are used to test postulated reaction mecha- 
nisms. Particular objectives are to identify, and to confirm or 
determine rate constants for, the main benzene oxidation reactions 
in flames, and to characterize soot and fullerenes and their forma- 
tion mechanisms and kinetics. Stable and radical species profiles 
in the aromatics oxidation study are measured using molecular 
beam sampling with on-line mass spectrometry. The rate of soot 
formation measured by conventional opticai techniques is found to 
support the hypotheses that particle inception occurs through reac- 
tive coagulation of high molecular weight PAH in competition with 
destruction by OHattack, and that the subsequent growth of the 
soot mass occurs through addition reactions of PAH and CoH. with 
the soot particles. During the first year of this reporting period, 
fullerenes Cg and C79 in substantial quantities were found in the 
flames being studied. The fullerenes were recovered, purified and 
spectroscopically identified. The yields of Cg) and C79 were then 
determined over ranges of conditions in low-pressure premixed 
flames of benzene and oxygen. 


18786 (DOE/MC/24257-2927, pp. 10.1-10.30) Combined 
sulfur-alkali removal. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center. May 1990. In /nte- 
grated low emissions cleanup system for direct coal fueled turbines 
(moving bed, fluid bed contactor/ceramic filter): Phase |, Final re- 
port. 521p. Order Number DE91002024. Source: OSTI; NTIS. 
Nine clay-like materials were identified as potential candidate 
sorbents for combined sulfur and alkali removal. Samples of these 
materials were furnished by various suppliers and were subjected 
to x-ray diffraction analysis for phase identification, as well as 
atomic absorption analyses for quantitative elemental concentration 
determination. Three materials - Hectorite (American Colloid Co.), 
Oil-Dry with Carbonate (Oil-Dry Corp. of America), and Micro-Cell 
(Johns- Manville) - were selected for testing. Preliminary exposure 
of the three candidate materials in a high- temperature furnace 
indicates that in order to retain the structural integrity of each ma- 
terial as a solid, operating temperature must be maintained below 
2240°F. At these and higher temperatures the clay materials form 
melt phases. At process temperatures of 2010°F, the materials 
tested do not perform as effective sulfur sorbent materials. This 
may in part be due to the low concentration or inaccessibility of 
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calcium for reaction with sulfur within the smectite aluminosilicate 
lattice, or from pore closure as melting of the particle’s surface oc- 
curs at the elevated process temperatures. Thus, the concept of a 
combined sulfur-alkali sorbent based on naturally occurring clay- 
type materials, or available synthetic materials, is not feasible. 18 
figs., 4 tabs. 


18787 (DOE/MC/24257-2927, pp. 11.1-11.92) Coal ash/ 
sorbent behavior testing. Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Science and Technology Center. May 
1990. In Integrated low emissions cleanup system for direct coal 
fueled turbines (moving bed, fluid bed contactor/ceramic filter): 
Phase |, Final report. 521p. Order Number DE91002024. Source: 
OSTI; NTIS. 

Six test matrices have been conducted. Testing has included the 
following material combinations and exposure temperatures:Sulfur 
sorbents and ash (1100°C, 2010°F) ;Sulfur sorbents and ash 
(1350°C, 2460°F) ; Sulfur sorbents, emathlite, and ash (1100°C, 
2010°F) ; Sulfur sorbents, ash, and alumina (1350°C, 2460°F) ;and 
Sulfur sorbents, emathlite, ash, and alumina (1350 °C, 2460°F). 
Several general conclusions follow: The morphology of the sulfur 
sorbent (limestone, dolomite, SrCO3 or BaCO3) and ash mixtures 
changes with exposure to temperatures of 2010°F. Typically the 
mixtures discolor and become fairly compact, but do not become 
sticky and adhere to the boat surface or form a glass phase. 


18788 (DOE/MC/24257-2927, pp. 12.1-12.52) Conceptual 
process evaluation. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center. May 1990. In /nte- 
grated low emissions cleanup system for direct coal fueled turbines 
(moving bed, fluid bed contactor/ceramic filter): Phase |, Final re- 
port. 52ip. Order Number DE91002024. Source: OSTI; NTIS. 
The objectives of the evaluation are to: (1) Assess the signifi- 
cance of the laboratory test data produced: select conceptual ILEC 
process designs; select conceptual ILEC equipment designs; select 
ILEC operating conditions; estimate ILEC process performance. (2) 
Deduce the major cost and performance parameters and identify 
their uncertainties. (3) Compare the alternative Westinghouse ILEC 
concepts and design options with respect to their technical and 
economic feasibility for use in direct coal-fired turbine systems. 


18789 (DOE/MC/24257—2927, pp. 2.1-2.5) Direct coal-fired 
turbine gas cleaning conditions and performance needs. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. May 1990. In Integrated low emissions 
cleanup system for direct coal fueled turbines (moving bed, fluid 
bed contactor/ceramic filter): Phase |, Final report. 521p. Order 
Number DE91002024. Source: OSTI; NTIS. 

It is critical to understand the environment that the ILEC device 
may be required to function in, as well as its required levels of per- 
formance. These conditions are described in this section. The 
power generation systems are expected to utilize coals having min- 
imal cleaning, with sulfur contents on the order of 3 wt% and ash 
levels on the order of 10 wt% although the use of beneficiated 
coals, having reduced content of sulfur, ash, and alkali, is an op- 
tion being considered. This option has significant technical and 
economic impacts on the power plant and on the ILEC process. 
With turbine temperatures being in the range of 1850°F to as high 
as 2500°F, it is likely that at least some coal-ash particles will be 
sticky and molten at the turbine inlet conditions. Where large 
amounts of slag are present in the gas, it will always be appropri- 
ate to remove a large portion of that slag using simple impaction 
devices in the combustor, and it is likely that at least 70% of the 
ash may be removed prior to the ILEC device by this means. 
Some combustor systems may incorporate in-situ sulfur removal 
into the combustor, although the effectiveness of sulfur sorbents at 
the high combustor temperatures is yet an unproven approach. No 
in-situ sulfur removal credit is taken. Alkali levels, expressed as to- 
tal sodium and potassium, will probably be high in the combustion 
products compared to normal turbine alkali standards. Turbine 
standards for alkali, especially for coal-fueled turbines, are not well 
established. 3 refs., 3 tabs. 


18790 (DOE/MC/24257-2927, pp. 3.1-3.8) Westinghouse 
ILEC concepts. Westinghouse Electric Corp., Pittsburgh, PA 





(United States). Science and Technology Center. May 1990. In /nte- 
grated low emissions cleanup system for direct coal fueled turbines 
(moving bed, fluid bed contactor/ceramic filter): Phase |, Final re- 
port. 521p. Order Number DE91002024. Source: OSTI; NTIS. 

The Westinghouse ILEC concepts are extrapolations to higher 
temperatures of gas cleaning technologies being developed for 
similar technical purposes in other applications. These generally 
lower temperature technologies are: ceramic barrier filter particu- 
late control (up to 1700°F); fluidized bed filtration (up to 1200°F); 
moving bed filtration (up to 1700°F); sulfur sorbent injection into 
high-temperature gas streams (up to 3000°F); and fluidized bed 
desulfurization (up to 2000°F); and alkali sorbent injection into 
high-temperature gas streams (up to 1600°F). These technologies 
are currently being developed for applications that require high- 
pressure gas cleaning at temperatures up to about 1700°F 
(Pressurized fluid bed combustion and pressurized coal gasification 
systems, for example). Additional technical basis for the develop- 
ment of these ILEC concepts is provided by the Department of 
Energy and GRI development programs for high temperature heat 
recovery systems using fluidized bed heat exchangers and for high 
temperature ceramic heat exchangers that operate at temperatures 
exceeding those required for direct coal-fired turbines. 8 refs., 3 
figs. 


18791 (DOE/MC/24257-2927, pp. 4.1-4.4) Program objec- 
tives and scope. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center. May 1990. In /nte- 
grated low emissions cleanup system for direct coal fueled turbines 
(moving bed, fluid bed contactor/ceramic filter): Phase |, Final re- 
port. 521p. Order Number DE91002024. Source: OSTI; NTIS. 

The objective of this program is to demonstrate the feasibility of 
an ILEC device(s) which reduces both the contaminants within and 
the emissions from direct, coal-fired gas turbine systems. Specifi- 
cally, the program will (1) develop the design basis for an ILEC 
system that will accomplish the efficient removal (particulate mate- 
rial dry or sticky and molten ash), and will remove sulfur and alkali 
species; (2) develop the kinetic rates and performance data for 
alternative sulfur and alkali sorbents that will be effective at tem- 
peratures from 2000° to 2300°F and show that such sorbents can 
be effectively integrated into a compact ILEC system; (3) demon- 
strate that molten and sticky ash can be effectively diluted or 
combined with sorbents and inert additive solids to prevent the 
blinding or degradation of filter media and that such dilution does 
not overburden the gas contactor or the barrier filter; (4) advance 
the development of barrier filters, and show techniques for reduc- 
ing residual pressure loss, and a means for self cleaning, and (5) 
evolve an ILEC concept that takes into consideration the design 
constraints imposed by temperature limited support structures. The 
program structure is divided into three phases. The tasks identified 
in these three phases are listed in Table 4.1. The task definitions 
for Phase 1 of the program, the current program phase, are dis- 
cussed below. 1 tab. 


18792 (DOE/MC/24257—2927, pp. 5.1-5.7) Phase 1 conclu- 
sions. Westinghouse Electric Corp., Pittsburgh, PA (United States). 
Science and Technology Center. May 1990. In Integrated low emis- 
sions cleanup system for direct coal fueled turbines (moving bed, 
fluid bed contactor/ceramic filter): Phase |, Final report. 521p. Or- 
der Number DE91002024. Source: OSTI; NTIS. 

A summary of the conclusions reached from the laboratory test- 
ing, data analysis and commercial evaluation is presented in this 
section. 


18793 (DOE/MC/24257-2927, pp. 6.1-6.3) Laboratory test 
program description. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center. May 1990. In /nte- 
grated low emissions cleanup system for direct coal fueled turbines 
(moving bed, fluid bed contactor/ceramic filter): Phase !, Final re- 
port. 521p. Order Number DE91002024. Source: OSTI; NTIS. 
Some preliminary comments on the general philosophy and the 
test plan strategy are required to understand the specific focuses 
of the test plan. Throughout the test plan development the strategy 
is to identify the “critical” technical issues relating to the two 
cleanup concepts and to deal with those critical issues to the ex- 
tent possible in laboratory testing. Not all important aspects of the 
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devices are intended to be evaluated in Phase 1, only the maior is- 
sues and the critical parameters where no design data or design 
techniques already exist. Five laboratory test efforts were identified 
to be performed in Phase 1. They are: 1. Hydrodynamic Modeling 
2. Sulfur Removal 3. Alkali Removal 4. Combined Sulfur-Alkali Re- 
moval 5. Coal-Ash/Sorbent Behavior These test results and the 
commercial evaluation conducted support the bench-scale facility 
design and testing to be performed in Phases 2 and 3, providing 
the design basis for the bench-scale equipment and identifying the 
major technical uncertainties to be investigated. 


18794 (DOE/MC/24257-2927, pp. 7.1-7.142) Hydrodynamic 
testing and modeling. Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Technology Center. May 1990. In 
Integrated low emissions cleanup system for direct coal fueled tur- 
bines (moving bed, fluid bed contactor/ceramic filter): Phase |, Final 
report. 521p. Order Number DE91002024. Source: OSTI; NTIS. 

Cold model hydrodynamic studies were conducted of both the 
moving bed ILEC concept and the fluid bed ILEC concept. These 
cold models were operated to evaluate the critical technical issues 
identified. They also provide a basis for bench-scale equipment de- 
sign and testing (Phase 3) and conceptual commercial design 
evaluations (Section 12). 4 refs., 68 figs., 16 tabs. 


18795 (DOE/MC/24257-2927, pp. 8.1-8.110) Sulfur removal 
testing. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Science and Technology Center. May 1990. In /ntegrated 
low emissions cleanup system for direct coal fueled turbines (mov- 
ing bed, fluid bed contactor/ceramic filter): Phase |, Final report. 
521p. Order Number DE91002024. Source: OST]; NTIS. 

The objectives of this portion of the Phase 1 program were to 
identify the critical issues associated with sulfur removal in the 
ILEC concepts, and to conduct and assess laboratory tests that 
deal with these critical issues. In this section the candidate sulfur 
sorbents and their limitations are identified. Basic reaction kinetic 
data generated in the program is described and is applied to avail- 
able process models to assess the potential performance of the 
high- temperature sulfur removal schemes. The results support the 
conceptual commercial design and economic evaluation reported 
later in Section 12. 


18796 (DOE/MC/24257-—2927, pp. 9.1-9.25) Alkali removal. 
Westinghouse Electric Corp., Pittsburgh, PA (United States). 
Science and Technology Center. May 1990. In Integrated low emis- 
sions cleanup system for direct coal fueled turbines (moving bed, 
fluid bed contactor/ceramic filter): Phase |, Final report. 521p. Or- 
der Number DE91002024. Source: OSTI; NTIS. 

Emathlite retains its reactivity, and performs as an effective alkali 
getter at test temperatures of 2010° to 2190°F (1100° to 1200°C) 
Reactions which drive the volatile alkali into the acid insoluble frac- 
tion of the aluminosilicate structure are comparable with those 
occurring at previously tested temperatures of 1560°F (850°C). In- 
creasing reaction temperature appears to enhance alkali gettering. 
Alkali capture in the temperature range of 2200°F to 2500°F is ex- 
pected to be feasible, but has not been tested. Comparable affinity 
has been demonstrated by emathlite at 2190°F for capture of 
sodium from either gas phase chloride or sulfate complexes. Simi- 
larly, gettering of potassium from gaseous potassium chloride has 
also been demonstrated by emathlite at 2190°F. In comparison to 
emathlite, hectorite, an alternate alkali getter material, has shown 
nearly equivalent reactivity for sodium from gas phase sodium 
chloride or sulfate, and for potassium from potassium chloride at 
reaction temperatures of 2190°F. 5 refs., 4 figs., 6 tabs. 


18797 (DOE/MC/26042-3222) [PFBC Hot Gas Cleanup Test 
Program]: Third Quarterly technical progress report, July— 
September 1992, CY 1992. American Electric Power Service 
Corp., Columbus, OH (United States). Oct 1992. 55p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
89MC26042. Order Number DE93012801. Source: OSTI; NTIS; 
GPO Dep. 

Four hundred and fifty four clay bonded silicon carbide 
Schumacher Dia Schumalith candle filters were purchased for in- 
stallation in the Westinghouse Advanced Particle Filtration (APF) 
system at the American Electric Power (AEP) piant in Brilliant, 
Ohio. A surveillance effort has been identified which will monitor 
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candle filter performance and life during hot gas cleaning in AEP’s 
pressurized fluidized-bed combustion system. A description of the 
candle surveillance program, strategy for candle filter location se- 
lection, as well as candle filter post-test characterization is 
provided in this memo. The period of effort for candle filter surveil- 
lance monitoring is planned through March 1994. 


18798 (DOE/MC/27364—93/C0185) The Midwest Power 
PCFB demonstration projects: AHLSTROM PYROFLOW6@® first 
and second generation pressurized circulating fluidized bed 
(PCFB) technology. Ambrose, S.; Green, C.L.; Dryden, R.; Provol, 
S.J. Midwest Power, Des Moines, IA (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract FC21-91MC27364. (CONF-930433-7: 55. annual American 
power conference, Chicago, IL (United States), 13-15 Apr 1993). 
Order Number DE93011583. Source: OSTI; NTIS; GPO Dep. 

Midwest Power, Dairyland Power Cooperative, Pyropower Cor- 
poration (a subsidiary of Ahistrom Pyropower Inc.), and Black & 
Veatch, have embarked on the demonstration of Clean Coal Tech- 
nology (CCT) at Midwest Power's Des Moines Energy Center 
(DMEC), in Pleasant Hill, lowa. The DMEC-1 PCFB Demonstration 
Project was selected by the US Department of Energy for the 
demonstration of the First Generation Pressurized Circulating Flu- 
idized Bed (PCFB) Technology. During Round 5 of the CCT 
Program, Midwest Power submitted a proposal for a second unit, 
to be known as DMEC-2. If selected by the DOE, the DMEC-2 unit 
will demonstrate Ahlstrom Pyropower’s Second Generation 
(Advanced) PCFB technology which will incorporate a topping com- 
bustor fired on coal derived gas generated in a PCFB carbonizer, 
to raise the firing temperature of the gas turbine and the total net 
plant efficiency. The First Generation PCFB technology has the ca- 
pability to achieve 40-42% efficiency, the Second Generation 
technology can obtain an efficiency in the range of 44-47% net. 
This paper will provide a comparison of the commercial versions of 
the First and Second Generation PCFB systems, and the plans for 
demonstrating these systems for repowering and new plant 
installations during the late 1990’s and into the next century. A dis- 
cussion of the DMEC-1 and DMEC-2 projects and their key 
technical features will be provided together with a projection of the 
future markets for these advanced clean coal technologies. 


18799 (DOE/PC/79654-T2) Development of a retrofit coal 
combustor for industrial applications: Technical progress 
report, January-March 1987. Management and Technical Consul- 
tants, Inc., Columbia, MD (United States). [1987]. 33p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC79654. (MTCI-79654-101). Order Number DE93011513. 
Source: OSTI; NTIS; GPO Dep. 

In this first quarterly technical report for DOE Contract No. DE- 
AC22-87PC79654, a description of the background, technology, 
and application is provided. The design and fabrication of ad- 
vanced combustion chambers were completed during this period. 
Initial testing on both the bare metal and refractory lined advanced 
chambers were initiated. The units were tested initially with gas but 
primarily with coal. A Pittsburgh No. 8 pulverized coal was used for 
these test activities. Both advanced chambers pulsed well. 


18800 (DOE/PC/79654-T3) Development of a retrofit coal 
combustor for industrial applications: Technical progress re- 
port, April-June 1987. Management and Technical Consultants, 
Inc., Columbia, MD (United States). [1987]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC79654. (MTCI-79654-102). Order Number DE93011512. 
Source: OSTI; NTIS; GPO Dep. 

During this quarter, testing continued on the advanced refractory 
chamber (ARC) to monitor the behavior of slag flow as a function 
of configuration and a new tailpipe configuration was tested on 
both pulverized and micronized coal (Pittsburgh No. 8). Slag 
buildup within the tailpipe was minimal. The design and fabrication 
of the tandem unit was initiated. This unit will be completely lined 
with Pyrotab 3400 alumina. A flue gas scrubber was also de- 
signed, fabricated and installed, primarily to meet the California 
required restrictions during off-design or upset operations. 


18801 


(DOE/PC/79654-T9) [Development of a retrofit pulse 
coal combustor for industrial applications: Quarterly technical 
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progress report, July 10, 1989—October 1, 1989]. Manufacturing 
and Technology Conversion International, Inc., Columbia, MD 
(United States). 1 Feb 1990. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-87PC79654. 
Order Number DE93011506. Source: OSTI; NTIS; GPO Dep. 

A detailed description of the background, technology and appli- 
cation for the development of a retrofit coal combustor for industrial 
applications was provided in the first quarterly report for the period 
January 1987 March 1987. In June of 1988, DOE Contract No. 
DE-AC22-87PC79654 was modified with the addition of a new 
task, as a Phase IA, to bridge the gap between Phase | and II of 
the program. That material is omitted from this report. Phase Il was 
initiated on April 3, 1989. This report covers the period July 10, 
1989 through October 1, 1989. Both the 750 KBtu laboratory-scale 
evaluation unit and the 7.5 MMBtu/hr pilot-scale combustor units 
were fabricated. Shakedown testing of the 7.5 MMBtw/hr unit on 
gas was initiated. The laboratory-scale unit was also operated and 
seemed at this point to operate well above that predicted by the 
design code. It actually achieved 99.98 percent combustion effi- 
ciency as well as peak-to-peak pressure values up to 16 psi. 
Shakedown testing of the 7.5 MMBtu/hr unit was extensive with fir- 
ing rates from 2.3 to 9 MMBtu/hr achieved. 


18802 (DOE/PC/79796-T32) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 22, Jan- 
uary 1—March 31, 1993. Energy and Environmental Research 
Corp., Irvine, CA (United States). 15 Apr 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States); Illinois State Govern- 
ment, Springfield, IL (United States); Gas Research Inst., Chicago, 
IL (United States). DOE Contract FC22-87PC79796. Order Number 
DE93013066. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SO,)on two coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone fired. The specific 
objectives are to demonstrate reductions of 60 percent in NO, and 
50 percent in SO, emissions, by a combination of two developed 
technologies, gas reburning (GR) and sorbent injection (Sl). With 
GR, about 80-85 percent of the coal fuel is fired in the primary 
combustion zone. The balance of the fuel is added downstream as 
natural gas to create a slightly fuel rich environment in which 
NO,xis converted to No. The combustion process is completed by 
overfire air addition. SO, emissions are reduced by injecting dry 
sorbents (usually calcium based) into the upper furnace. The sor- 
bents trap SO, as solid sulfates that are collected in the particulate 
control device. This project is conducted in three phases at each 
site: (1) Design and Permitting, (2) Construction and Startup, and 
(3) Operation, Data Collection, Reporting and Disposition. Technol- 
ogy transfer to industry is accomplished through the formation of 
an industry panel. Phase | of the project commenced on June 5, 
1987. Phases | and II have been completed and Phase Ill is now 
in progress at both sites. In phase Alll at Hennepin - Testing, Data 
Collection, Reporting and Disposition - Gas Reburning runs were 
made that indicate as high as 77% reduction in NO2 emission us- 
ing about 18% gas. Gas Reburning - Sorbent Injection test results 
indicated as high as 62% reduction in SOz. These results are- sig- 
nificantly higher than the project emission reduction goals of 60% 
NOz and 50% S02 and provide a wide safety margin for maintain- 
ing the 60% and 50% emission reductions during long term routine 
testing. 


18803 (DOE/PC/88697-T7) Superclean coal-water slurry 
combustion testing in an oil-fired boiler: Semiannual technical 
progress report, August 15, 1992—-February 15, 1993. Miller, 
B.G.; Pisupati, S.V.; Poe, R.L.; Morrison, J.L.; Xie, J.; Walsh, P.M.; 
Wincek, R.T.; Clark, D.A.; Scaroni, A.W. Pennsylvania State Univ., 
University Park, PA (United States). Energy and Fuels Research 
Center. 21 Apr 1993. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-89PC88697. Order Number 
DE93013058. Source: OSTI; NTIS; GPO Dep. 

The Pennsylvania State University is conducting a superclean 
coal-water slurry (SCCWS) program for the United States Depart- 
ment of Energy (DOE) and the Commonwealth of Pennsylvania 
with the objective of determining the capability of effectively firing 





SCCWS in an industrial boiler designed for heavy fuel oil. Penn 
State has entered into a cooperative agreement with DOE to deter- 
mine if SCCWS (a fuel containing coal with 3.0 wt.% ash and 0.9 
wt.% sulfur) can effectively be burned in a heavy fuel oil-designed 
industrial boiler without adverse impact on boiler rating, maintain- 
ability, reliability, and availability. The project will provide 
information on the design of new systems specifically configured to 
fire these clean coal-based fuels. The project consists of four 
phases: (1) design, permitting, and test planning, (2) construction 
and start up, (3) demonstration and evaluation (1,000-hour demon- 
stration), and (4) program expansion (additional 1,000 hours of 
testing). The boiler testing wig determine if the SCCWS combus- 
tion characteristics, heat release rate, fouling and slagging 
behavior, corrosion and erosion limits, and fuel transport, storage, 
and handling characteristics can be accommodated in an 
oil-designed boiler system. In addition, the proof-of-concept demon- 
stration will generate data to determine how the properties of 
SCCWS and its parent coal affect boiler performance. Economic 
factors associated with retrofitting boilers will be identified. 


18804 (DOE/PC/88912-T20) Roles of additives and surface 
control in slurry atomization: Final project report. Tsai, S.C. 
California State Univ., Long Beach, CA (United States). Dept. of 
Chemical Engineering. [1992]. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-88PC88912. 
Order Number DE93012262. Source: OSTI; NTIS; GPO Dep. 

This project studies the rheology and airblast atomization of 
micronized coal slurries. Its major objectives are (1) to promote fur- 
ther understanding of the mechanisms and the roles of additives in 
airblast atomization of coal water slurry (CWS), and (2) to investi- 
gate the impacts of coal particle surface properties and interparticle 
forces on CWS rheology. We have found that the flow behavior in- 
dex (n) of a suspension (or slurry) is determined by the relative 
importance of the interparticle van der Waals attraction and the in- 
terparticle electrostatic repulsion. The interparticle attraction, 


measured by the Hamaker constant scaled to the thermal energy 


at 25°C (A/KT), causes particle aggregation, which breaks down at 
high shear rates, and thus leads to slurry pseudoplastic behavior 
(n< 1). At a constant particle volume fraction and surface charge 
density (qualitatively measured by the zeta potential in deionized 
water), n decreases linearly as A/kT increases. The relative viscos- 
ity of the pseudoplastic suspension with respect to that of the 
suspending liquid is found to be independent of particle density 
and correlate well with the particle Peclet number which equals the 
particle diffusional relaxation time multiplied by shear rate. Specifi- 
cally, the relative viscosities of the pseudoplastic glycerol/water 
coal slurry and the ethylene glycol/glycerol sand slurry, at same 
volume fractions as well as similar particle size distributions and 
liquid viscosities, as functions of the particle Peclet number fall 
along the same line. 


18805 (DOE/PC/89769-T13) Predictive models of circulat- 
ing fluidized bed combustors: SO sorption in the CFB loop: 
Fourteenth technical progress report. Gidaspow, D. (illinois Inst. 
of Tech., Chicago, IL (United States). Dept. of Chemical Engineer- 
ing); Therdthianwong, A. Illinois Inst. of Tech., Chicago, IL (United 
States). Dept. of Chemical Engineering. Feb 1993. 42p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89769. Order Number DE93012467. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of this investigation is to develop experi- 
mentally verified models for circulating fluidized bed (CFB) 
combustors. Sorption of SQ. with calcined limestone was studied in 
a PYROFLOW type CFB loop at conditions approximating those 
found in a CFB combustor. Initially the CFB loop contained 150 mi- 
cron CaO particles of a density of 3.3 g/cm® and air at 1143°K and 
3.25 atm. Atzero time, air containing 600 ppm SOs, was introduced 
into the riser bottom at 1143°K. The effect of gas velocity, sorbent 
inventory and inlet pressure on the sorption of SOz, were studied 
isothermally by running our hydrodynamic code with the S02 sorp- 
tion conservation of species equation. At a velocity of 5m/sec., 
reported to be a typical velocity by PYROPOWER, there is reason- 
ably good S02 removal. At 10 m/sec the S02 removal is poor. The 
best SOz, removal is for a velocity of 5 m/s and a high bed inven- 
tory, initial bed height, H = 9m. Most of the SO, is removed in the 
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first two meters of the reactor. However, the SO. removal is not 
complete at the bed outlet. This is due to mixing. At the left wall of 
the reactor (wall opposite the solids inlet) the SO. removal was 
poor due to gas bypassing caused by the asymmetrical solids inlet. 
Simulation of the PYROPOWER loop with a symmetrical inlet gave 
us an order of magnitude improvement over the conventional PY- 
ROPOWER system. These results demonstrate the practical utility 
of the predictive model that we have developed over the last three 
years. 


18806 (DOE/PC/89774-T8) Effects of catalytic mineral 
matter on CO/CO, temperature and burning time for char com- 
bustion: Quarterly progress report No. 13, October-December 
1992. Longwell, J.P.; Sarofim, A.F.; Lee, Chun-Hyuk; Chen, C. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Chemical Engineering. 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89774. 
Order Number DE93012276. Source: OSTI; NTIS; GPO Dep. 

The heat released by formation of COz is a factor of 3.5 higher 
than for CO so the temperature of a particle will depend strongly 
on the CO/COz ratio produced. If gas diffusion through the bound- 
ary of CO, produces a higher temperature and a higher burning 
rate. If the supply of oxygen to the surface is limited by diffusion 
through the boundary layer, production of COz consumes half as 
much carbon as production of CO so carbon consumption rate is 
reduced even though temperature may be somewhat higher. A few 
theoretical approaches have been attempted to model gas phase 
reactions using global reaction kinetics. Due to importance of CO 
oxidation in the boundary layer and its subsequent heat and mass 
transfer, we need to develop a gas phase model incorporating full 
reaction kinetics, heat, and mass transfer. In this report, effects of 
oxygen disassociation on heat transfer and modeling results of 
boundary gas phase reactions are reported. Due to nonlinearity 
and high temperature, there is a need to develop an efficient 
method of evaluating integration of nonlinear terms in Galerkin Fi- 
nite Elements Method. 


18807 (DOE/PC/S0099-T1) Research on fundamental as- 
pects of inorganic vapor and particle deposition in coal-fired 
systems: Quarterly technical report, December 6, 1991—March 
5, 1992. Rosner, D.E. Yale Univ., New Haven, CT (United States). 
High Temperature Chemicai Reaction Engineering Lab. Mar 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90099. Order Number DE93010773. Source: 
OSTI; NTIS; GPO Dep. 

In September 1990 DOE-PETC initiated at the Yale HTCRE Lab- 
oratory a systematic three-year research program directed toward 
providing engineers with the fundamentally-based desigr/ 
optimization “tools” foreconomically predicting the dynamics of net 
deposit growth, and thermophysical properties of the resulting 
microparticulate deposits in coal-fired systems. The goal of our re- 
search in the area of mineral mattertransport is to advance the 
capability of making reliable engineering predictions of the dynam- 
ics of net deposit growth for surfaces exposed to the particle-laden 
products of coal combustion. To accomplish thisfor a wide variety 
of combustor types, coal types, and operating conditions, this ca- 
pability must be based on a quantitative understanding of each of 
the important mechanisms of mineral matter transport, as well as 
the nature of the interactions between these substances and the 
prevailing “fireside” surface of deposits. This level of understanding 
and predictive capability could be translated into very significant 
cost reductions for coal-fired equipment design, development and 
operation. It is also expected that this research activity will not only 
directly benefit the ash deposition R&D community — but also 
generically closely related technologies of importance to DOE (e.g. 
hot-gas clean-up, particulate solids handling....). 


18808 (DOE/PC/90099-T2) Research on fundamental as- 
pects of inorganic vapor and particle deposition in coal-fired 
systems: Seventh quarterly technical report, March 6, 1992- 
June 5, 1992. Rosner, D.E. Yale Univ., New Haven, CT (United 
States). High Temperature Chemical Reaction Engineering Lab. 
Jun 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90099. Order Number 
DE93010847. Source: OSTI; NTIS; GPO Dep. 
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Parallel research studies are underway on the following interre- 
lated and fundamental subjects; Geometrical Approach to 
Determining the Sticking Probability of Particles Impacting on Con- 
vex Solid Surfaces; Correlations for High Schmidt Number Particle 
Deposition From Dilute Flowing Rational Engineering Suspensions; 
Average Capture Probability of Arriving Particles Which Are Dis- 
tributed With ResPect to ImPact VelocitY and Incidence Angle 
(Relative to Deposit Substrate); Experimental and Theoretical Stud- 
ies of Vapor Infiltration of Non-isothermal Granular Deposits; 
Effective Area/Volume of Populations of ’MicroPorous’ Aerosol Par- 
ticles (Compact and Fractal’ Quasispherical Aggregates); Effects 
of Radiative Heat Transfer on the Coagulation Rates of 
Combustion-Generated Particles; Structure-Sensitivity of Total 
Mass Deposition Rates from Combustion Product Streams contain- 
ing Coagulation-Aged Populations of Aggregated Primary Particles; 
and Na2SO, Chemical Vapor Deposition From Chlorine-containing 
Coal-Derived Gases 


18809 (DOE/PC/90099-T3) Research on fundamental as- 
pects of inorganic vapor and particle deposition in coal-fired 
systems: Eighth quarterly technical progress report, June 6, 
1992—September 5, 1992. Rosner, D.E. Yale Univ., New Haven, 
CT (United States). High Temperature Chemical Reaction Engi- 
neering Lab. Sep 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90099. Order Num- 
ber DE93010843. Source: OSTI; NTIS; GPO Dep. 

In September 1990 DOE-PETC initiated at the Yale HTCRE Lab- 
oratory a systematic three-year research program directed toward 
providing engineers with the fundamentally-based design/ 
optimization ‘tools’ for economically predicting the dynamics of net 
deposit growth*, and thermophysical properties of the resulting 
microparticulate deposits in coal-fired systems. In light of the theo- 
retical ‘program’ based on the notion of “self-regulation” set forth in 
Rosner and Nagarajan (1987), this Task includes investigation of 
the effects of particle material properties and possible liquid phases 
on the capture properties of particulate deposits. For this purpose 
we exploit dynamical 'many-body’ computer simulation techniques. 
This approach will provide the required parametric dependencies 
(on such quantities as incident kinetic energy and angle, mechani- 
cal and thermophysical properties of the particles,---) of a 
dimensionless ensemble-averaged particle capture fraction, rele- 
gating the role of direct laboratory experiment to verifying (or 
rejecting) some crucial features/consequences of the simulation 
route followed. Our ultimate goal is recommend ‘sticking’ and 'ero- 
sion’ laws of mechanistic origin. The availability of such laws could 
dramatically increase the reliability of predicted deposition rates of 
inertially delivered particles, in the simultaneous presence of a con- 
densed liquid phase within the growing particulate, deposit. Equally 
important, one could also rationally select conditions to avoid. trou- 
blesome deposition subject to other operational requirements. 


18810 


(DOE/PC/90310-T9) Digital image processing appli- 
cations in the ignition and combustion of char/coal particles. 


Annamalai, K.; Kharbat, E.; Goplakrishnan, C. Texas A and M 
Univ., College Station, TX (United States). Dept. of Mechanical En- 
gineering. Dec 1992. 198p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90310. Order Num- 
ber DE93011770. Source: OSTI; NTIS; GPO Dep. 

Digital image processing, is employed in this remarch study in 
order to visually investigate the ignition and combustion character- 
istics of isolated char/coal particles as well as the effect of 
interactivecombustion in two-particle char/coal arrays. Preliminary 
experiments are conducted on miniature isolated candies as well 
as two-candle arrays. 


18811 (DOE/PC/90310-T10) Combustion of dense streams 
of coal particles: Quarterly progress report No. 9, August 29, 
1992—-November 28, 1992. Annamalai, K. Texas A and M Univ., 
College Station, TX (United States). Dept. of Mechanical Engineer- 
ing. 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90310. Order Number 
DE93013072. Source: OSTI; NTIS; GPO Dep. 

Ignition of the high volatile isolated coal particles in vitiated envi- 
ronment seems to occur heterogeneously at the leading edge of 
the particle. Volatiles are observed to be ejected upward as jets in 
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the direction of the convective flow but only after heterogeneous ig- 
nition. The volatiles burn in the gas phase homogeneously and 
form a wake flame; a black inner zone (unburned volatile) is 
formed (see Fig.A.3 for many common characteristics of isolated 
flames).Intermittent volatile ignition and combustion are observed 
to occur during the combustion process for a few of the isolated 
particle combustion experiments on high volatile non-swelling coal. 
The medium volatile coal particles ignite faster than the high 
volatile coal; but the intermittent ignition is not observed. The low 
volatile isolated coal particles combust in shorter time. The isolated 
char particles ignite at the surface of the particle heterogeneously 
with littie volatile ejected, yet are not sufficient to form a volatile 
flame, resulting in a subsequent heterogeneous combustion. A 
group flame is formed for the two-particle arrays at closer interpar- 
ticle spacing (Fig.A.4). Also, intermittent ignition does not occur for 
the high volatile particles when the two particles are at farther dis- 
tances which suggests that radiation interaction between the 
particles might be occurring. However this conclusion is purely 
speculative. The char arrays experience heterogeneous ignition at 
the leading edge; combustion proceeds heterogeneously. 


18812 (DOE/PC/91161-T3) A coal-fired combustion system 
for industrial process heating applications: Quarterly technical 
progress report, July 1992-September 1992. Vortec Corp., Col- 
legeville, PA (United States). 30 Oct 1992. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91161. Order Number DE93012459. Source: OSTI; NTIS; 
GPO Dep. 

This advanced combustion system research program is for the 
development of innovative coal-fired process heaters which can be 
used for high temperature melting, smelting and waste vitrification 
processes. The process heater concepts to be developed are 
based on advanced glass melting and ore smelting furnaces devel- 
oped and patented by Vortec Corporation. The process heater 
systems to be developed have multiple use applications; however, 
the Phase Ill research effort is being focused on the development 
of a process heater system to be used for producing value added 
vitrified glass products from boiler/incinerator ashesand industrial 
wastes. ne primary objective of the Phase Ill project is to develop 
and integrate all the system components, from fuel through total 
system controls, and then test the complete system in order toeval- 
uate its potential marketability. During the current reporting period, 
three preliminary coal-fired tests were successfully completed. 
These tests used industrial boiler flyash, sewer sludge ash, and 
waste glass collet as feedstocks. The coal-fired ash vitrification 
tests are considered near term potential commercial applications of 
the CMS technology. The waste glass cullet provided necessary 
dam on the effect of coal firing with respect to vitrified product oxi- 
dation state. Engineering and design activities in support of the 
Phase Ill proof of concept are continuing, and modifications to the 
existing test system configuration to allow performance of the 
proof-of-concept tests are continuing. The economic evaluation of 
commercial scale CMS processes is continuing. Preliminary de- 
signs for 15, 25, 100 and 400 ton/day systems are in progress. 
This dam will serve as input data to the life cycle cost analysis 
which will be an integral part of the CMS commercialization plan. 


18813 (DOE/PC/91284-T2) Nitration of polynuclear aro- 
matic hydrocarbons in coal combustors and exhaust streams: 
Quarterly report, April 1, 1992—June 30, 1992. Yu, L.; Dadamio, 
J.; Hildemann, L.; Niska, S. Stanford Univ., CA (United States). 
Dept. of Civil Engineering. Feb 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91284. 
Order Number DE93012278. Source: OSTI; NTIS; GPO Dep. 

Our efforts this quarter were directed at preparing PAH samples 
at well-controlled extents of primary devolatilization. In the long 
(12.5 cm) hot zone, Preliminary studies with a Pit. No. 8 hvA bitu- 
minous coal showed that a furnace temperature of 1380 K yields 
the best resolution of primary devolatilization from secondary pyrol- 
ysis. There is no soot at all in the PAH samples collected during 
the first half of tar evolution. Although some soot is present in the 
total sample of all tar from primary devolatilization it never amounts 
to more than 10 % of the aerosol and is usually less than 5 %. 
Also, the maximum weight loss observed with the new operating 
conditions is nearly 50 wt. % daf, which compares favorably to our 





previous value of 55 wt. % for this coal. Regarding PAH analysis 
during this quarter, the assembly of the gravity-flow column 
chromatographic system for prefractionating the coal tar was com- 
pleted. Standard compounds spanning a wide range of polarities 
and molecular weights were selected and purchased. These 
compounds were utilized to begin testing and refining the prefrac- 
tionation procedure. 


18814 (DOE/PC/91284—-T3) Nitration of polynuclear aro- 
matic hydrocarbons in coal combustors and exhaust streams: 
Quarterly report, July 1, 1992-Septembder 30, 1992. Yu, L.; 
Dadamio, J.; Hildemann, L.; Niska, S. Stanford Univ., CA (United 
States). Dept. of Civil Engineering. Feb 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91284. Order Number DE93012279. Source: OSTI:; NTIS; 
GPO Dep 

Our efforts quarter were directed at preparing PAH samples at 
well-controlled extents of secondary pyrolysis. The same operating 
conditions used in the past were implemented this quarter to pre- 
pare PAH samples at well-controlled extents of secondary pyrolysis 
from a Pit. #8 hvA bituminous coal. The new data are in excellent 
agreement with the old. Both ultimate yield values and soot per- 
centages at particular furnace temperatures from these data sets 
am within experimental uncertainties. PAH samples have now been 
prepared to cover extents of conversion of coal tar into soot from 
35-80 %. Additional runs during primary devolatilization have 
yielded PAH samples that cover nearly the full range of this pro- 
cess as well. Hence, all PAH samples from the Pit. #8 coal sample 
are in hand. We also began to collect the analogous PAH samples 
from a subituminous coal. Efforts at sample analysis focused on 
testing and modification of the gravity-flow column chromatography 
procedure using actual tar samples. Extra samples collected during 
combustion experiments using the Pit. #8 bituminous coal were 
used to refine the preparation technique. Solvent volumes were ad- 
justed to optimize sample separation, and additional tests were 
conducted to determine the reproducibility cf the fractionation and 


recovery. Further refinement in the experimental methodology al- 
lowed 80% recovery of the coal tar samples to be reproducibly 
achieved. 


18815 (DOE/PC/91308-6) Particulate behavior in a 
controlled-profile pulverized coal-fired reactor: A study of cou- 
pled turbulent particle dispersion and thermal radiation 
transport: Quarterly technical progress report, December 15, 
1992—March 14, 1993. Queiroz, M.; Webb, B.W. Brigham Young 
Univ., Provo, UT (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91308. Order Number DE93013061. Source: OSTI; NTIS; 
GPO Dep 

During the sixth quarter progress has been made in the following 
areas: Preparation for reactor refurbishment, instrumentation devel- 
opment, coal acquisition for experimental tests, and radiation and 
particle dispersion modelling. Refurbishment of the Controlled 
Profile Reactor was initiated this summer and is completed. Con- 
struction work for the local transmissometer probe is also now 
completed. This laser-based instrument, combined with the data 
from the PCSV probe will enable estimate of the local concentra- 
tion of particulates below 0.5 um in size. Additionally, it will permit 
measurement of the temporal statistics of the local particulate num- 
ber density 


18816 (DOE/PC/92521-T11) Evaluation and utilization of 
illinois FBC residues for construction materials: Technical re- 
port, December 1—February 28, 1993. Ghafoori, N. (Southern 
Illinois Univ., Carbondale, IL (United States). Dept. of Civil Engi- 
neering and Mechanics); Sami, S.; Banerjee, D. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC22-92PC92521. Order Number DE93013630. 
Source: OSTI; NTIS; GPO Dep. 

The overall objective of this program is to investigate the extent 
to which fluidized bed combustion (FBC) by-products can be prop- 
erly utilized as viable construction materials. This investigation 
focuses primarily on the properties of residues derived from flu- 
idized combustion burning of Illinois high-sulfur coal. The research 
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plan calls for evaluation of physics-chemical and engineering char- 
acteristics of the FBC-based cement and non-cement mixes. The 
results of this study will be used to compare the physical and me- 
chanical properties of the FBC-based mixtures with those of 
conventional mixes. The results of this study will be used to com- 
pare the physical and mechanical properties of the FBC-based 
mixtures with those of conventional mixes. The suitability of using 
FBC residues as filler or binder aggregates for Portland cement- 
based mixtures and non-Portland cement mixes in the form of 
conventional and roller compacted materials will be evaluated. Lab- 
oratory specimens relevant to the final phase of this research 
program; engineering characteristics of the optimized FBC spent 
bed and fly ash concretes and engineering properties of the opti- 
mized roller compacted non-cement FBC mixes were fabricated 


18817 (DOE/PC/92521-T20) Coal combustion under condi- 
tions of blast furnace injection: Technical report, 1 December 
1992-28 February 1993. Crelling, J.C. (Southern Illinois Univ., 
Carbondale, IL (United States). Dept. of Geology); Case, E.R. Illi- 
nois Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1993]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE93013639. Source: OSTI; NTIS; GPO Dep 

A poientially new use for Illinois coal is its use as a fuel injected 
into a blast furnace to produce molten iron as the first step in steel 
production. Because of its increasing cost and decreasing availabil- 
ity, metallurgical coke is now being replaced by coal injected at the 
tuyere area of the furnace where the blast air enters. The purpose 
of this study ts to evaluate the combustion of coal during the blast 
furnace injection process and to delineate the optimum properties 
of the feed coal. This investigation is significant to the use of Illi- 
nois coal in that the limited research to date suggests that coals of 
low fluidity and moderate to high sulfur and chlorine contents are 
suitable feedstocks for blast furnace injection. This proposed study 
is unique in that it will be the first North American effort to directly 
determine the nature of the combustion of coal injected into a blast 
furnace. The Amanda furnace of Armco is the only one in North 
America currently using coal injection and is, therefore, the only full 
scale testing facility available. During this quarter complete petro- 
graphic analyses of all of the samples so far collected were 
completed. 


18818 (DOE/PC/92521-T22) Combustion properties of 
coal-char blends: No, emission characteristics: Technical re- 
port, December 1, 1992—February 28, 1993. Rostam-Abadi, M. 
(Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). Geological Survey); Khan, L.; Smoot, L.D.; Ger- 
mane, G.J.; Eatough, C.N.; Honea, F. Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE93013641. Source: 
OSTI; NTIS; GPO Dep 

Tests under pulverized coal combustion conditions suggest that 
NO, formed during release of volatile matter far exceed NO, 
formed during combustion of the resulting char. This is attributed to 
char/NO, interactions by both direct reduction of NO, by carbon 
and char-catalyzed reduction by CO. This implies combustion of 
char not only produces substantially lower No, but the presence of 
char in the flame during initial stages of combustion may potentially 
provide catalytic activity for reduction of NO, produced from volatile 
nitrogen. The goal of the project is to determine if the concept of 
NO, reduction by char/NO, interactions, while maintaining a high 
combustion efficiency by co-firing coal with char, is a technically 
feasible way to reduce NO, emissions. Char samples will be pre- 
pared in a continuous rotary tube kiln under mild gasification 
conditions. Combustion testing will be conducted with the coal and 
coal-char blends in a combustor located at BYU. The effect of coal/ 
char ratio, formation characteristics, ignition characteristics, flame 
stability, and combustion efficiency will be determined. Physical 
and chemical properties of the fuels will be measured to help ex- 
plain combustion and emission characteristics of fuels. 


18819 (DOE/PC/92521-T24) Behavior of sulfur and chlo- 
rine in coal during combustion and boiler corrosion: Technical 
report, December 1, 1992-February 28, 1993. Chou, C.L. (Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
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States). Geological Survey); Hackley, K.C.; Cao, J.; Frost, R.R.; 
Ruch, R.R.; Pan, W.P.; Upchurch, M.L.; Cao, H.B.; Shao, D.; Ho, 
H.H. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1993]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-92PC92521. Order Num- 
ber DE93013643. Source: OSTI; NTIS; GPO Dep. 

The goals of this project is to investigate the behavior of sulfur 
and chlorine during pyrolysis and combustion of Illinois coals, the 
chemistry of boiler deposits and the process of ash formation, and 
remedial measures to reduce the sulfur and chlorine compounds in 
combustion gases. The chemistry of boiler deposits provides infor- 
mation about the behavior of sulfur, chlorine, and ash particles 
during coal combustion. We report results obtained during this 
quarter on mineralogical and chemical compositions of twelve sam- 
ples of boiler deposits collected from superheater and reheater 
tubes of an lilinois power plant. Scanning electron microscopy 
shows microscopic calcium sulfate droplets on cenospheres. There 
is a considerable variation of chemical composition among the 
samples. While eight out of twelve samples consist predominantly 
of quartz, mullite, and glass; the remaining four contain an appre- 

jable amount additional phases (calcium sulfate and alkali iron 
sulfate) . Th ine content in the samples is determined by 
neutron activatio lysis. one sample contains 37 ppM chlorine, 
and the chlorine concentration is below the detection limit in other 
eleven samples (<15-45 ppM), indicating that most of the chlorine 
in feed coal is lost during combustion Ina separate set of experi- 
ments, the effects somposite gases containing Hcl, SOs, and 
HCl+SO> on si are determined. Chromium-nickel steel and 
alloy sho S nce to corrosion than carbon-manganese 
steels and chromium-moly m steels 


when metal coupons are 
exposed to hot gases at 600°C for 


24 hours. 


18820 (DOE/PC/92530-T2) Bed material agglomeration 
during fluidized bed combustion: Technical progress report, 
September 30, 1992—December 31, 1992. Brown, R.C.; Dawson, 
M.R.; Noble, S a State Univ. of Science and Technology, 
Ames, IA (United S$ Feb 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92530. 
Order Number DE93012566. Source: OSTI; NTIS; GPO Dep 

The purpose of this project is to determine the physical and 
chemical reactions which led to the undesired agglomeration of 
bed material du; jized bed combustion and to relate these 
reactions to spe Survey of industrial-scale fluidized bed 
combustors is being conducted to determine the occurrence of bed 
agglomeration and the circumstances under which agglomeration 
took place. This task should be finished by the end of February. 
Samples of bed erial, agglomerate material, and boiler deposits 
are being requested from boiler operators as part of the survey. 
Once received, these sample will be analyzed to determine chemi- 
cal and mineralogic composition. The bulk chemical determination 
will be performed u using x-ray fluorescence and inductively coupied 
plasma-optical emission (ICP). Mineralogy will be detected by x-ray 
diffraction (XRD). Shania and mineral reactions will be deter- 
mined by scanning electron microscopy, optical microscopy, and 
electron microprobe 


18821 (RISO-R-661(EN)) Department of Combustion Re- 
search annual progress report 1 January - 31 December 1992. 
Rathmann, O.; Larsen, E. (eds.). Risoe National Lab., Roskilde 
(Denmark). Combustion Dept. Feb 1993. 44p. Order Number 
DE93784756. Source STI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark 

The main activities in the Department of Combustion Research 
are surveyed in this Progress Report covering the period from 1 
January to 31 December 1992. Facilities and equipment are per- 
formed within a number of subject areas, which are here divided 
into the following groups: combustion chemistry/fuel reactivity, 
atmospheric combustion systems, biomass combustion and gasifi- 


cation, pressurized combustion/gasification, oil/natural gas, and 
other activities. (au). 


18822 (SAND-—92-8227) Coal Combustion Science quarterly 
progress report, April-June 1992: Task 1, Coal devolatiliza- 
tion: Task 2, Coal char combustion; Task 3, Fate of mineral 
matter. Hardesty, D.R. (ed.); Hurt, R.H.; Baxter, L.L. Sandia Na- 
tional Labs., Livermore, CA (United States). Sep 1992. 114p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93006965. Source: 
OSTI; NTIS; GPO Dep 

The objective of this work is to support the Office of Fossil En- 
ergy in executing research on coal combustion science. This 
project consists of basic research on coal combustion that supports 
both the Pittsburgh Energy Technology Center (PETC) Direct 
Utilization Advanced Research and Technology Development Pro- 
gram, and the International Energy Agency (IEA) Coal Combustion 
Science Project. Specific tasks include: The characterization of the 
physical and chemical processes that constitute the early de- 
volatilization phase of coal combustion: Characterization of the 
combustion behavior of selected coals under conditions relevant to 
industria pulverized coal-fired furnaces; and to establish a quantita- 
tive understanding of the mechanisms and rates of transformation, 
fragmentation, and deposition of mineral matter in coal combustion 
environments as a function of coal type, particle size and tempera- 
ture, the initial forms and distributions of mineral species in the 
unreacted coal, and the local gas temperature and composition. 


18823 (SAND-93-8534C) NO, and CO emissions from a 
pulse combustor operating in a lean premixed mode. Keller, 
J.O.; Bramlette, T.T.; Barr, P.K.; Alvarez, J. Sandia National Labs., 
Livermore, CA (United States). [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DR00789. 
(CONF-930383-—2: Spring meeting of the Western States Section 
of the Combustion Institute, Salt Lake City, UT (United States), 22- 
23 Mar 1993). Order Number DE93011642. Scurce: OSTI; NTIS; 
GPO Dep. 

Emission levels below 5.0 ppM NO,, with corresponding levels of 
75 ppM CO (corrected to 3% Ox), were achieved in a pulse com- 
bustor operating in a lean premixed mode. Both NO, and CO 
concentrations were invariant with the total mass flow rate, but 
NO,, and CO concentrations did vary with the rate of microscopic 
mixing. 
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18824 (OCS/MMS-—92-0068) Offshore scientific and techni- 
cal publications, 1984-1989. Bajusz, A.M. (comp.). Minerals 
Management Service, Herndon, VA (United States). Technica! 
Communication Services. Dec 1992. 79p. Sponsored by Depart- 
ment of the Interior, Washington, DC (United States). Source: 
OSTI; US Dept. of the Interior, Minerals Management Service, MS- 
4610, 381 Elden St., Herndon, VA 22070-4817. 

This catalog is a comprehensive listing of scientific and technical 
publications of the Offshore Minerals Management Program, from 
its beginning in 1984 through 1989. It replaces and updates the in- 
dividual catalogs for each of these years. Additional copies may be 
obtained from Technical Communication Services. 
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Refer also to citation(s) 18843, 18849, 18852, 21068 


18825 (DOE/ER/14251—1) Cretaceous shallow drilling, US 
Western Interior: Core research: Technical progress report. 
Arthur, M.A. Pennsylvania State Univ., University Park, PA (United 
States). Dept. of Geosciences. 17 Feb 1993. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER14251. Order Number DE93013539. Source: OSTI; NTIS; 
GPO Dep. 

This project is a continuing multidisciplinary study of middle to 
Upper Cretaceous marine carbonate and clastic rocks in the Utah- 
Colorado-Kansas corridor of the old Cretaceous seaway that 
extended from the Gulf Coast to the Arctic during maximum Creta- 
ceous transgressions. It is collaborative between in tne US 
Geological Survey (W.E. Dean, P.I.) and University researchers led 





by The Pennsylvania State University(M.A. Arthur, P.I.) and funded 
by DOE and the USGS, in part. Research focusses on the Green- 
hom, Niobrara and lower Pierre Shale units and their equivalents, 
combining biostratigraphic/paleoecologic studies, inorganic, organic 
and stable isotopic geochemical studies, mineralogical investiga- 
tions and high-resolution geophysical logging. This research 
requires unweathered samples and continuous smooth “exposures” 
in the form of cores from at least 4 relatively shallow reference 
holes (i.e. < 1000m) in transect from east to west across the 
basin. The major initial effort was recovery in Year 1 of the project 
of continuous cores from each site in the transect. This drilling pro- 
vided samples and logs of strata ranging from pelagic sequences 
that contain organic-carbon-rich marine source rocks to nearshore 
coal-bearing units. This transect also will provide information on the 
extent of thermal maturation and migration of hydrocarbons in 
organic-carbon-rich strata along a burial gradient. 


18826 (NEI-DK-1138) Middle to Late Jurassic basin evolu- 
tion and sandstone reservoir distribution in the Danish Central 
Trough: A contribution to the EFP-90 project: Upper Jurassic 
sandstone reservoirs in the Danish Central Trough. DGU Ser- 
vice report, 63. Johannessen, P.N.; Andsbjerg, J. Danmarks 
Geologiske Undersoegelske, Copenhagen (Denmark). 1992. 35p. 
Contract ENS-1313/90-0001. Order Number DE93784753. Source: 
OSTI; NTIS. 

Included in: DGU Service report no. 65. EFP-90. The paper is 
submitted to Petroleum geology of North West Europe, J. Brooks 
and J.R. Parker (eds.). 

During the Middle and Late Jurassic, long-term eustatic sea-level 
rise and halfgraben subsidence in the Danish Central Trough re- 
sulted in a major transgression. Deposition of widespread alluvial 
plain sediments in the Soegne Basin and Tail End Graben was ter- 
minated in the Late Bathonian due to bypass and erosion following 
a short-term relative sea-level fall. The sea-level fall was followed 
by a relative sea-level rise during the Callovian which caused the 
development of a transgressive succession of coastal plain and 
shallow marine deposits. The transgressive succession consists of 
several prograding sediment wedges commonly terminated by a 
coal bed and a flooding surface. As transgression continued during 
the Late Jurassic, the shoreline shifted westwards. Transgressive 
Oxfordian shoreface to back-barrier sandstone were deposited. 
Another short-term relative sea-level fall occurred during the Kim- 
meridgian during which regressive shoreface to beach sandstones 
were deposited. During the Late Kimmeridgian and Voigian, the 
long-term relative sea-level rise resulted in deposition of thick Vol- 
gian offshore claystones in the central part of the Central Trough 
(Heno Plateau, Gertrud Graben and Feda Graben). During the Vol- 
gian and Early Cretaceous, the transgression continued towards 
the west, and shallow marine sandstones may have been de- 
posited along the western margin of the Central Trough fringing the 
Mid North Sea High (Grensen Nose Basin and Outer Rough 
Basin). Along the Ringkoebing Fyn High in the easternmost part of 
the Central Trough, Volgian and Early Cretaceous fan-delta sand- 
stones and basin floor turbidite sandstones are interstratified with 
offshore claystones. (au) (22 refs.). 


18827 (NEI-DK-1139) Sequence stratigraphy of Upper 
Jurassic reservoir sandstones in the northern part of the Dan- 
ish Central Trough: A contribution to the EFP-90 project: 
Upper Jurassic sandstone reservoirs in the Danish Central 
Trough. DGU Service repori, 62. Johannessen, P.N.; Dybkjaer, K.; 
Skovbjerg Rasmussen, E. Danmarks Geologiske Undersoegelske, 
Copenhagen (Denmark). 1992. 54p. Contract ENS-1313/90-0001. 
Order Number DE93784754. Source: OSTI; NTIS. 

Included in: DGU Service report no. 65. EFP-90. The paper is 
submitted to Marine and Petroleum geology. 

A detailed integrated multi-disciplinary study, including sedimen- 
tology, biostratigraphy, seismics, structural geology, log 
correlations, geochemistry and palynofacies studies has been car- 
ried out in the Feda Graben and Gertrud Graben. Four wells 
(Gert-1, Gert-2, Jeppe-1 and Gwen-2) have been carefully investi- 
gated. An overall transgressive, storm dominated, Jurassic synrift 
succession was deposited within the northern part of the Danish 
Central Trough as a result of halfgraben subsidence and overall 
eustatic sealevel rise. Six depositional sequences are defined in 
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the Jurassic succession. The lowermost sequences comprise Late 
Kimmeridgian back-barrier and shoreface reservoir sandstones of 
the "basal sandstone unit” and the Heno Formation deposited 
within a transgressive systems tract and highstand systems tract. 
The second sequence comprises Late Kimmeridgian middle 
shoreface reservoir sandstones of the Heno Formation deposited 
within a transgressive systems tract. The remaining four sequences 
are identified within the thick offshore claystones of the Farsund 
Formation and comprise transgressive systems tracts and high- 
stand systems tracts of Late Kimmeridgian to Late Volgian age. 
Sequence 6 consists of Middle to Late Volgian thin, interbedded 
turbidite sandstones and organic rich offshore claystones of the 
"hot unit’, deposited within a lowstand systems tract. All the se- 
quences in the Feda and Gertrud Grabens are type 2 sequences 
due to high subsidence rates, except sequence 6 which is inter- 
preted to be a type 1 sequence, where the rate of relative sealevel 
fall was so large that sand was transported out in the deep part of 
the basin. (au) (32 refs.). 


18828 (NEI-DK-1140) Upper jurassic sandstone reservoirs 
in the Danish Central Trough: Final report addressed to the 
Ministry of Energy. DGU Kunderapport, 64. Johannessen, P.N.; 
Dybkjaer, K.; Skovbjerg Rasmussen, E. Danmarks Geologiske Un- 
dersoegelske, Copenhagen (Denmark). 1992. 9p. (in Danish). 
Contract ENS-1313/90-001. Order Number DE93784755. Source: 
OSTI; NTIS. 

Included in: DGU Service report no. 65: Upper Jurassic sand- 
stone reservoirs in the Danish Central Trough. EFP-90. 

This final report addressed to the Danish Ministry of Energy con- 
cerns a project on the upper Jurassic sandstone reservoirs in the 
Danish Central Trough. The aim was to set up a dynamic, geologi- 
cal model of the development of the Jurassic Basin in the northern 
part of the Danish Central Trough in order to be able to predict the 
occurrence of oil and natural gas reservoirs based on coordinated 
stratigraphical, sedimentological and structural analyses of the se- 
ries of layers deposited during the Jurassic period. Information is 
given on publications immediately related to the project, on per- 
sonal international contacts and on financing. (AB). 
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18829 (BNL-48841) Microbial enhancement of oil recovery: 
Recent advances: Proceedings. Premuzic, E.T.; Woodhead, 
A.D.; Vivirito, K.J. (eds.). Brookhaven National Lab., Upton, NY 
(United States). [1992]. 443p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
920935—: Microbial enhancement of oil recovery: recent advances, 
Upton, NY (United States), 8-11 Sep 1992). Order Number 
DE93013169. Source: OSTI; NTIS; GPO Dep. 

During recent years, systematic, scientific, and engineering effort 
by researchers in the United States and abroad, has established 
the scientific basis for Microbial Enhanced Oil Recovery (MEOR) 
technology. The successful application of MEOR technology as an 
oil recovery process is a goal of the Department of Energy (DOE). 
Research efforts involving aspects of MEOR in the microbiological, 
biochemical, and engineering fields led DOE to sponsor an Interna- 
tional Conference at Brookhaven National Laboratory in 1992, to 
facilitate the exchange of information and a discussion of ideas for 
the future research emphasis. At this, the Fourth International 
MEOR Conference, where international attendees from 12 coun- 
tries presented a total of 35 papers, participants saw an equal 
distribution between “research” and “field applications.” In addition, 
several modeling and “state-of-the-art” presentations summed up 
the present status of MEOR science and engineering. Individual 
papers in this proceedings have been process separately for inclu- 
sion in the Energy Science and Technology Database. 


18830 (DOE/BC—93/3/SP, pp. 50.5-50.20) A study of end ef- 
fects in displacement experiments. Qadeer, S. (Stanford Univ., 
CA (US)). USDOE Bartlesville Project Office, OK (United States); 
INTEVEP, Filial de Petroleos de Venezuela, SA, Caracas 
(Venezuela). Feb 1993. in Supporting technology for enhanced oil 
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recovery: EOR thermal processes: Seventh Amendment and Ex- 
tension to Annex 4, Enhanced oil recovery thermal processes. 
229p. Order Number DE93000115. Source: OSTI; NTIS. 

The experimental work on the study of end effects in displace- 
ment experiments continued. It was found necessary to provide 
some shielding to the core to avoid artifacts generated by beam 
hardening. Software has been developed to calculate the satura- 
tions of each voxel in the core. The results are quite repeatable. 
The runs indicate the presence of a strong saturation gradient both 
during inhibition and drainage experiments. The effect of flow rate 
is more pronounced in drainage in imbibition. 11 figs. 


18831 (DOE/BC-93/3/SP, pp. 50.21-50.43) Kinetics of 
in-situ combustion. Mamora, D.D. (Stanford Univ., CA (US)). US- 
DOE Bartlesville Project Office, OK (United States); INTEVEP, 
Filial de Petroleos de Venezuela, SA, Caracas (Venezuela). Feb 
1993. In Supporting technology for enhanced oil recovery: EOR 
thermal processes: Seventh Amendment and Extension to Annex 
4, Enhanced oil recovery thermal processes. 229p. Order Number 
DE93000115. Source: OSTI; NTIS. 

Oxidation kinetics experiments for in-situ combustion with crude 
oil show two reaction peaks at about 250°C (482°F) and 400°C 
(725°F). Current oxidation reaction models are based on three oxi- 
dation reactions: low, medium, and high temperature oxidation 
(LTO, MTO and HTO, respectively). Kinetics experiments with vari- 
ous crude oils lead to the conclusion the fuel is a hydrocarbon for 
HTO, and that the sand grain size (i.e., reaction surface area) af- 
fects the reaction kinetics. These experiments have led to the 
development of a new reaction model which includes two partially- 
overlapping, oxidation reactions: namely, low-temperature oxidation 
followed by high-temperature fuel oxidation. A new technique for 
analyzing the LTO reaction has been developed. For the fuel oxi- 
dation reaction, the new reaction model includes the effects of 
sand grain size and the atomic hydrogen-carbon ratio of the fuel. 
Results based on the new model are in good agreement with the 
experimental data. 11 figs., 2 tabs. 


18832 (DOE/BC—93/3/SP, pp. 50.45-50.63) In-situ combus- 
tion with metallic additives. Holt, R.J. (Stanford Univ., CA (US)). 
USDOE Bartlesville Project Office, OK (United States); INTEVEP, 
Filial de Petroleos de Venezuela, SA, Caracas (Venezuela). Feb 
1993. In Supporting technology for enhanced oil recovery: EOR 
thermal processes: Seventh Amendment and Extension to Annex 
4, Enhanced oil recovery thermal processes. 229p. Order Number 
DE93000115. Source: OSTI; NTIS. 

In-situ combustion is the most energy efficient of the thermal 
recovery methods. In light oil reservoirs, too little fuel may be de- 
posited thus making combustion impossible while in heavy oil 
reservoirs too much fuel may be deposited thus ruining the eco- 
nomics of the process. Water-soluble metallic additives were tested 
to modify fuel deposition. In a previous paper (Shallcross, et al. 
1991), results were reported from kinetics experiments run on 
Huntington Beach, California and Hamaca, Venezuela crude oils in 
the presence of aqueous solutions of metallic salts. While the pres- 
ence of copper, nickel and cadmium had little or no effect; iron, tin, 
zinc and aluminum increased fuel concentration for Huntington 
Beach oil. The results were similar for the heavier Hamaca oil. This 
chapter describes thirteen combustion tube runs using four differ- 
ent crudes. in addition to the two crude oils, a 12°API and a 
34°API Californian oil were tested. The metallic additives iron, tin 
and zinc improved the combustion efficiency in all cases. Fluctua- 
tions in the produced gas were observed in all control runs, but 
disappeared with the iron and tin additives. The front velocities 
were increased by the metallic additives. Changes were also 
observed in H/C ratio of the fuel, heat of combustion, air require- 
ments and density of the crude produced. The amount of fuel 
deposited varied between the oils. For Huntington Beach oil, the 
amount of fuel increased in the order: zinc, control, tin and iron, 
while for the Hamaca crude the order was: control, iron and tin. 
The most interesting result occurred with the light California oil. 
The contro! run showed that we were unable to propagate a com- 
bustion front while with the iron additive, a good combustion was 
achieved. To date we have not been able to find a suitable additive 
to reduce fuel deposition. Iron and tin salts seem suitable agents to 
increase fuel when that is needed. 10 figs., 3 tabs. 
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18833 (DOE/BC—93/3/SP, pp. 50.65-50.77) Steam-foam stud- 
ies in the presence of residual oil. Hutchinson, D.A. (Stanford 
Univ., CA (US)). USDOE Bartlesville Project Office, OK (United 
States); INTEVEP, Filial de Petroleos de Venezuela, SA, Caracas 
(Venezuela). Feb 1993. In Supporting technology for enhanced oil 
recovery: EOR thermal processes: Seventh Amendment and Ex- 
tension to Annex 4, Enhanced oil recovery thermal processes. 
229p. Order Number DE93000115. Source: OSTI; NTIS. 

This study reports continuing work concerning understanding of 
steam-foam flow behavior with oil present. Steam foam systems 
were studied in a one dimensional sandpack at residual oil satura- 
tion (about 12%). The strength of the in-situ generated foam, 
indicated by pressure gradients, is affected significantly by injection 
procedure, slug size, steam quality and non condensible gas (nitro- 
gen). In the range studied, surfactant concentration had a minor 
effect. In the presence of residual oil, simultaneous injection of 
steam and surfactant failed to generates foam in the model, while 
the same procedure generates a strong foam without oil. When 
surfactant was injected as a liquid slug ahead of the steam, foam 
was generated, although at a lower strength than when no oil was 
present. The minimum slug size required to generate foam by this 
procedure was about 5% of the pore volume at 1.0% weight 
concentration. Above “s minimum, increases in slug size or in con- 
centration had little effect. Increased quality of steam improved the 
foam strength. One implication of these results is that savings in 
the amount of surfactant needed for a steam-foam project may be 
possible by using a large slug of dilute solution. That is, if the slug 
volume is above some minimum, a dilute concentration may give 
acceptable foam generation. The reverse procedure, a small slug 
of high concentration surfactant gives poor foam generation and 
should probably be avoided in field operations. Steam quality ef- 
fects are consistent with observations in the existing literature. 6 
figs., 1 tab. 


18834 (DOE/BC-—93/3/SP, pp. 50.79-50.107) Characterization 


of surfactants in the presence of oil for steam-foam applica- 


tions. Razzaq, A. (Stanford Univ., CA (US)). USDOE Bartlesville 
Project Office, OK (United States); INTEVEP, Filial de Petroleos de 
Venezuela, SA, Caracas (Venezuela). Feb 1993. In Supporting 
technology for enhanced oil recovery: EOR thermal processes: 
Seventh Amendment and Extension to Annex 4, Enhanced oil re- 
covery thermal processes. 229p. Order Number DE93000115. 
Source: OSTI; NTIS. 

This report describes an experimental program designed for test- 
ing the foam-forming ability of selected surfactants at moderate 
temperature conditions (150°C) typical of California operations. 
The scope of the work, however, is limited to surfactant variation 
and pressure drop caused by the foams. For comparison with the 
performance of the surfactants without oil, the results of an earlier 
study by Shallcross et al. (1990) are used. This work has the fol- 
lowing objectives: To study the behavior of in-situ produced foam 
from selected surfactants. To establish a link between the foamabil- 
ity and chemical structure of a surfactant. To rank surfactants 
according to the strength of produced foam and sensitivity to oil at 
typical California steam injection conditions (low temperature and 
pressure). To investigate the generality of surfactant alternating gas 
(SAG) injection mode. To compare the foamability of surfactants 
with and without oil. For our purpose, all experiments are carried 
out under the same operating conditions. The pressure drops ob- 
served across the sandpack as well as in different sections are 
investigated. 17 figs., 2 tabs. 


18835 (DOE/BC—93/3/SP, pp. 50.109-50.139) CT imaging of 
steam and steam foam laboratory experiments. Demiral, B.M.R. 
(Stanford Univ., CA (US)). USDOE Bartlesville Project Office, OK 
(United States); INTEVEP, Filial de Petroleos de Venezuela, SA, 
Caracas (Venezuela). Feb 1993. In Supporting technology for en- 
hanced oil recovery: EOR thermal processes: Seventh Amendment 
and Extension to Annex 4, Enhanced oil recovery thermal pro- 
cesses. 229p. Order Number DE93000115. Source: OSTI; NTIS. 
The CT imaging technique together with temperature and pres- 
sure measurements were used to follow steam propagation during 
steam and steam foam injection experiments in a three-dimensional 
laboratory steam injection model. During the design period, the 





advantages and disadvantages of different geometries were exam- 
ined to find out which could best represent radial and gravity 
override flows and also fit the dimensions of the scanning field of 
the CT scanner. Steam was injected continuously at a constant 
rate into the water-saturated model and CT scans were taken at 
six different cross sections of the model. Pressure and temperature 
data were collected with time at three different levels in the model. 
CT pictures and three-dimensional temperature distributions were 
compared and analyzed in terms of the observed steam zone at 
each section. Using the three-dimensional temperature distribution 
measurements at the same times, steam displacement fronts could 
be drawn at the scan-section locations. During steam injection ex- 
periments, the saturations obtained by CT matched well with the 
temperature data. During the runs where foam was present, the 
saturation distributions obtained from CT pictures showed a piston 
like displacement. However, the temperature distributions were dif- 
ferent depending on the type of steam foam process used. During 
the experiment which included non-condensible gas (nitrogen) in- 
jection, the temperature distributions, still indicated the presence of 
steam override, although the override was reduced by the foam. 
When there was no nitrogen, the temperature distributions followed 
the saturation distributions. This may indicate that the nitrogen 
foam ahead of steam foam caused the difference between temper- 
ature and saturation distributions. These results show that 
pressure/temperature data alone are not sufficient to study steam 
foam in the presence of non-condensible gas. 24 figs., 1 tab. 


18836 (DOE/BC—93/3/SP, pp. 50.141-50.150) Microvisualiza- 
tion of foam flow in porous media. Hornbrook, J. (Stanford 
Univ., CA (US)). USDOE Bartlesville Project Office, OK (United 
States); INTEVEP, Filial de Petroleos de Venezuela, SA, Caracas 
(Venezuela). Feb 1993. In Supporting technology for enhanced oil 
recovery: EOR thermal processes: Seventh Amendment and Ex- 
tension to Annex 4, Enhanced oil recovery thermal processes. 
229p. Order Number DE93000115. Source: OSTI; NTIS. 

Since the late 1950’s foam has been recognized as a fluid pos- 
sessing oil production enhancement capability. Foam may be used 
to decrease the mobility ratio of an oil displacement process, or 
foam may be used as a selective blocking agent to reduce the ef- 
fects of fingering induced by permeability streaks in a formation. 
The surfactants used to produce foams may aid in the production 
of heavy oils by partially dissolving the oil, or by helping to sepa- 
rate oil blobs from the rock in mixed-wet systems. Study of the flow 
of foam in porous media may be divided into three broad areas. 1. 
Foam properties. This includes studies of the fluid properties of 
foam, the most important of which is foam viscosity and how it 
varies with shear rate. 2. Foam flow mechanisms. This concerns 
research into the means of propagation of foam in porous media. 
Snap-off events and bulk propagation of the gas and liquid fractions 
of foam are studied. 3. Foam interactions with oil. This concerns 
the way foams react with oil. The ways in which foam increases the 
mobility of oil and the mechanisms by which oils destroy foam are 
of particular interest. Research within the three broad research ar- 
eas has been undertaken at the field level in field pilot projects, the 
macroscopic level in laboratory core floods, and at the microscopic 
level in micromodel studies. This research was focused on the third 
broad area of foam research (foam interactions with oil) and was 
carried out at the microscopic level. Background work designed to 
verify experimental procedure was completed in homogeneous mi- 
cromodels. Presently, the construction of an exact, two-dimensional 
replica of Berea sandstone is underway. Upon completion of the 
replica micromodel, the effects of foam injection procedure upon 
foam stability in an oil- filled micromodel will be studied. 3 figs. 


18837 (DOE/BC—93/3/SP, pp. 50.151-50.153) Transient foam 
flow in porous media with cat scanner. Liu, D. (Stanford Univ., 
CA (US)). USDOE Bartlesville Project Office, OK (United States); 
INTEVEP, Filial de Petroleos de Venezuela, SA, Caracas 
(Venezuela). Feb 1993. In Supporting technology for enhanced oil 
recovery: EOR thermal processes: Seventh Amendment and Ex- 
tension to Annex 4, Enhanced oil recovery thermal processes. 
229p. Order Number DE93000115. Source: OSTI; NTIS. 

Transient behavior is likely to dominate most of the duration of a 
foam injection field project. Due to the lack of data, little is 
presently known about transient foam flow behavior. Foam flow 
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does not follow established models such as the Buckley-Leverett 
theory, and no general predictive model has been derived. There- 
fore, both experimental data and a foam flow theory are needed. In 
this work, foam was injected at a constant mass rate into one- 
dimensional sandpacks of 1-in diameter and 24-in or 48-in length 
that had initially been saturated with distilled water. The system 
was placed in a CAT Scanner. Data, obtained at room temperature 
and low pressure at various times, include both the pressure and 
saturation distributions. Pressure profiles showed that the pressure 
gradient was much greater behind the foam front than ahead of it. 
The pressure gradients kept changing as the foam advance in the 
sandpack. This behavior differs from Buckley-Leverett theory. The 
CT scan results demonstrated gas channeling near the front, but 
eventually the foam blocked all channels and swept the entire 
cross section after many pore volumes of injection. Three series of 
experiments were run: (1) surfactant adsorption measurements, (2) 
gas displacements of surfactant-laden solutions and (3) foam dis- 
placements. The first two series of experiments were made to 
provide the necessary parameters required to match the foam dis- 
placements. To this end, it was necessary to smooth the saturation 
history data, using a Langmuir-type formula. A theory was 
proposed based on the principles of the fractional flow curve con- 
struction method. This foam theory treats the foam as composed of 
infinitesimal slugs of gas of varying viscosities. The foam front has 
the lowest viscosity and foam at the injection end has the highest. 


18838 (DOE/BC—93/3/SP, pp. 51.3-51.32) Foam/steam injec- 
tion laboratory experiences and field tests. Alvarez, J.M.; 
Escobar, E.; Colonomos, P.; Campos, E. USDOE Bartlesville 
Project Office, OK (United States); INTEVEP, Filial de Petroleos de 
Venezuela, SA, Caracas (Venezuela). Feb 1993. In Supporting 
technology for enhanced oil recovery: EOR thermal processes: 
Seventh Amendment and Extension to Annex 4, Enhanced oil re- 
covery thermal processes. 229p. Order Number DE93000115. 
Source: OSTI; NTIS. 

Foaming agents have been incorporated to steam injection pro- 
cesses in order to improve the steam distribution profile. To that 
end, 16 wells were injected with two of these additives, previously 
selected in the laboratory, in Bolivar Coast at Lake Maracaibo in 
1984-1986. This work is an analysis of the results obtained in 
those tests in order to determine the operational parameters having 
a major impact on the process efficiency. A mathematical equation 
was therefore developed which allows a quantitative evaluation of 
the spinner logs. Furthermore, a methodology was designed to ob- 
tain the value for the additional production resulting from the 
foaming agent incorporation. This analysis determined that param- 
eters such as steam quality and injection pressure have a major 
impact on the process efficiency, and the use of these additives 
does result in an increased crude production under certain opera- 
tional conditions. 5 refs., 10 figs., 6 tabs. 


18839 (DOE/BC—93/3/SP, pp. 52.3-52.35) Results of Task 52 
research on light oil steamflooding. Olsen, D.K. (IIT Research 
Institute, Bartlesville, OK (US)); Sarathi, P.S.; Mahmood, S.M.; 
Ramzel, E.B.; Roark, S.D. USDOE Bartlesville Project Office, OK 
(United States); INTEVEP, Filial de Petroleos de Venezuela, SA, 
Caracas (Venezuela). Feb 1993. In Supporting technology for en- 
hanced oil recovery: EOR thermal processes: Seventh Amendment 
and Extension to Annex 4, Enhanced oil recovery thermal pro- 
cesses. 229p. Order Number DE93000115. Source: OSTI; NTIS. 
Research conducted as paint of Task 52 evaluated a numerical 
semianalytical predictive steamflood model developed at Stanford 
University Petroleum Research Institute (SUPRI) and provided lab- 
oratory experimental support for two light oil steamfloods operated 
by the U.S. Department of Energy. The semianalytical numerical 
model is a two-dimensional (2-D) steamdrive model. As delivered, 
it does not permit areal modeling or modeling of cyclic steaming to 
increase injectivity. It is not recommended for pattern or field 
modeling of heavy or light oil steamfloods until modified. Recom- 
mendations are made for further advancement of the model. 
Laboratory 2-D steamfloods using reservoir oil and sand from the 
Shallow Oil Zone of Naval Petroleum Reserve (NPR) No. 1, Elk 
Hills field, California, show similar production characteristics and 
problems as encountered in the field; i.e., there is significant oil 
production with steam, steam reducing oil saturation below that of 
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a waterflood, but the flood suffers from buildup of scale at the 
producers, migration of fines, and high CO, production. One- 
dimensional laboratory evaluation of steam diverters (foaming 
surfactants) was conducted for the steamfloods at both NPR No. 1 
and NPR No. 3, Teapot Dome field, Wyoming. Of the tested sur- 
factants, none was found suitable for steam diversion under 
conditions corresponding with those encountered in the steamflood 
at NPR No. 1. Chevron Chaser 1020 was found to develop a sig- 
nificant pressure differential in laboratory tests under the simulated 
NPR No. 3 reservoir conditions, indicating that this surfactant may 
have potential for application as a steam diverter to improve sweep 
efficiency to recover additional oil. Shell's LTS-18 showed similar 
potential in one test, but no conclusion was made because only a 
few tests were performed using LTS-18. 64 refs., 9 figs., 4 tabs. 


18840 (DOE/BC—93/3/SP, pp. 53.3-53.43) Improves calcula- 
tion of pipe strains and stresses in a hot fluid injector/ 
productor well simulator. Rodriguez, H.A. USDOE Bartlesville 
Project Office, OK (United States); INTEVEP, Filial de Petroleos de 
Venezuela, SA, Caracas (Venezuela). Feb 1993. In Supporting 
technology for enhanced oil recovery: EOR thermal processes: 
Seventh Amendment and Extension to Annex 4, Enhanced oil re- 
covery thermal processes. 229p. Order Number DE93000115. 
Source: OSTI; NTIS. 

This work describes the modifications implemented in a hot fluid 
injection/production well simulator to model casing strains and 
stresses produced by the injection/production of hot fluids. These 
modifications allow the calculation of the radial, axial and tangential 
stresses, and the radial and axial displacements induced by tem- 
perature and pressure changes. With these calculations, it is 
possible to predict tension and compression failures and pipe 
bursts or collapses, produced by excessive pressures and temper- 
atures. The calculations take into account the thermal and 
mechanical effects simultaneously. The recommended API calcula- 
tion is only valid for inner diameter-thickness ratios larger than 20, 
but since pipes with an inner diameter-thickness ratio of less than 
20 are not uncommon, an expression was developed to calculate 
the maximum burst resistance for any pipe thickness. The energy 
distortion theory was used in the analysis of the combined 
stresses. All of these calculations can be carried out at any point 
along the pipe and with any boundary conditions. Comparisons 
with other models reveal several differences. The calculated stress 
values differ because other models do not consider the effects of 
the reactions at the supports, and do not report the tangential and 
radial stresses, which are important for the cementation. A good 
prediction of the pipe strains and stresses provide valuable infor- 
mation to avoid possible well failures which are very costly and 
time consuming. 7 refs., 16 figs. 


18841 (DOE/BC-—93/3/SP, pp. 54.3-54.16) Monitoring of ther- 
mal enhanced oil recovery processes with electromagnetic 
methods. Wilt, M. (Lawrence Livermore National Lab., CA (US)). 
USDOE Bartlesville Project Office, OK (United States); INTEVEP, 
Filial de Petroleos de Venezuela, SA, Caracas (Venezuela). Feb 
1993. DOE Contract W-7405-ENG-48. In Supporting technology for 
enhanced oil recovery: EOR thermal processes: Seventh Amend- 
ment and Extension to Annex 4, Enhanced oil recovery thermal 
processes. 229p. Order Number DE93000115. Source: OSTI; 
NTIS. 

Research in applying electromagnetic methods for imaging ther- 
mal enhanced oil recovery has progressed significantly during the 
past eighteen months. Recent progress at LBL in diffusion tomog- 
raphy has produced the first set of electrical conductivity images 
from crosshole EM data. A set of crosshole EM data collected in 
Devine, Texas was inverted with a code developed at LBL. The 
code was able to reconstruct the prominent conductivity features 
from this set of data collected in a simple stratified geological envi- 
ronment. The accuracy of the result was verified by comparison 
with borehole logs. The success of the crosshole EM method is 
dependent on continued hardware development. At LLNL we have 
recently developed a new borehole transmitter more than three 
times more powerful than our present transmitter and potentially 
less than half as noisy. Applying the EM methods to the problem of 
oil field characterization essentially means extending the borehole 
resistivity log into the region between wells. Since the resistivity of 
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a sedimentary environment is often directly dependent on the fluids 
in the rock the knowledge of the resistivity distribution within an oil 
field can be invaluable for finding missed or bypassed oil or for 
mapping the overall structure. With small modification, the same 
methods used for mapping EOR process can be readily applied to 
determining the in-situ resistivity structure. In particular we need to 
(a) extend the applicability of the method to steel-cased boreholes 
(b) extend the imaging capability to the surface-to-borehole config- 
uration. 7 refs., 8 figs. 


18842 (DOE/BC-—93/3/SP, pp. 55.3-55.46) Solvent/steam in- 
jection laboratory study and field tests evaluation. Mendez, Z.; 
Escobar, E.; Colonomos, P. USDOE Bartlesville Project Office, OK 
(United States); INTEVEP, Filial de Petroleos de Venezuela, SA, 
Caracas (Venezuela). Feb 1993. In Supporting technology for en- 
hanced oil recovery: EOR thermal processes: Seventh Amendment 
and Extension to Annex 4, Enhanced oil recovery thermal pro- 
cesses. 229p. Order Number DE93000115. Source: OSTI; NTIS. 

Presented in this report are the results obtained from a prelimi- 
nary laboratory study based on physical simulations of the 
continuous steam and solvent injection process. Likewise, the pro- 
duction performance corresponding to four cyclic steam injection 
tests carried out in Tia Juana Principal field is analyzed in order to 
confirm the solvent benefit in the steam injection process and iden- 
tify those parameters having a major impact on the process 
efficiency. The laboratory evaluation was aimed at studying the in- 
fluence of the solvent concentration and injection scheme on crude 
recovery. Additionally, the solvent capability for dissolving previ- 
ously precipitated asphaltene material in the porous medium was 
assessed. Results showed that the best injection scheme was sol- 
vent (industrial gasoil)/steam co-injection at concentrations of up to 
4 %. \t is also demonstrated that the solvent/steam co-injection im- 
proves substantially fluid injectivity in displacement tests due to the 
dissolution of precipitated asphaltene material. On the other hand, 
a methodology was defined for evaluating field tests. This method- 
ology was mainly based on the comparison of the evaluated well 
production behavior with the behavior observed in previous cycles, 
as well as in neighboring wells with similar reservoir and injection 
characteristics. The most evident observation that can be made 
from these tests is a drop in the production rate decline and a fa- 
vorable effect of the following injection parameters and reservoir 
characteristics: a moderate injection rate to avoid high heat losses, 
absence of the gravity override phenomenon and/or steam chan- 
nelling, large net oil sand thicknesses, and long production periods 
in the previous production stages, thus indicating that the solvent- 
triggered removal of heavy organic fractions in the zones adjacent 
to the well is probably the most important mechanism in the pro- 
cess. 5 refs., 33 figs., 1 tab. 


18843 (DOE/BC/14444-14) Oil recovery enhancement from 
fractured, low permeability reservoirs: Annual report, October 
1, 1990-September 31, 1991, Annex 4. Poston, S.W. Texas A 
and M Univ., College Station, TX (United States). 1991. 62p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89BC14444. Order Number DE93012803. Source: OSTI; 
NTIS; GPO Dep. 

The results of the investigative efforts for this jointly funded 
DOE-State of Texas research project achieved during the 
1990-1991 year may be summarized as follows: Geological Char- 
acterization - Detailed maps of the development and hierarchical 
nature the fracture system exhibited by Austin Chalk outcrops were 
prepared. The results of these efforts were directly applied to the 
development of production decline type curves applicable to a 
dual-fracture-matrix flow system. Analysis of production records ob- 
tained from Austin Chalk operators illustrated the utility of these 
type curves to determine relative fracture/matrix contributions and 
extent. Well-log response in Austin Chalk wells has been shown to 
be a reliable indicator of organic maturity. Shear-wave splitting con- 
cepts were used to estimate fracture orientations from Vertical 
Seismic Profile, VSP data. Several programs were written to facili- 
tate analysis of the data. The results of these efforts indicated 
fractures could be detected with VSP _ seismic meth- 
ods.Development of the EOR Imbibition Process - Laboratory 
displacement as well as Magnetic Resonance Imaging, MRI and 











Computed Tomography, CT imaging studies have shown the car- 
bonated water-imbibition displacement process _ significantly 


accelerates and increases recovery from oil saturated, low perme- 
ability rocks.Field Tests - Two operators amenable to conducting a 
carbonated water flood test on an Austin Chalk well have been 
identified. Feasibility studies are presently underway. 


18844 (DOE/BC/14474—-13) Characterization and modifica- 
tion of fluid conductivity in heterogeneous reservoirs to 
improve sweep efficiency: [Quarterly report], October 1- 
December 31, 1992. Fogler, H.S. Michigan Univ., Ann Arbor, MI 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89BC14474. Order Num- 
ber DE93013152. Source: OSTI; NTIS; GPO Dep. 

Foamed gels are used for fracturing oil-field reservoirs, stabiliza- 
tion of earthen formations, and plugging high-permeability streaks. 
Objective of work this quarter was to study one aspect of formation 
of foamed gel formed in a porous medium: change of foam texture 
and configuration of gelling phase during gelation. Etched glass mi- 
cromodels were used to visualize generation and disproportionation 
of foamed gels; polyacrylamide gel and colloidal silica gel were 
used. Results show that foam injected into a porous medium will 
go disproportionation via gas bubble diffusion until equilibrium is 
achieved for disproportionation-dominated foams (one bubble per 
pore body, one lens per pore throat when pore body length/width 
ratio is small). Rapid formation of a gas impermeable gel (gelation 
dominated) and/or high aspect ratio pores will preserve foam tex- 
ture. In a medium where pore body length/width ratio is close to 1 
(sandstone, sintered pores, compacted soil), the disproportionation 
of foam will stop when the bubbles grow to the size of the pores or 
when the external phase of a gelation-dominated foam gels. For 
large pore body length/width ratio (fracture networks), the dispro- 
portionation is limited by the aspect ratio of fracture as well as the 
gelation of the external phase. 


18845 (DOE/BC/14600-42) Multivariate optimization of pro- 
duction systems: The time dimension. Ravindran, N.; Horne, 
R.N. Stanford Univ., CA (United States). Petroleum Research Inst. 
Apr 1993. 114p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90BC14600. (SUPRI-TR-90). Order 
Number DE93000131. Source: OSTI; NTIS; GPO Dep. 

Traditional analysis of oil and gas production systems treats indi- 
vidual nodes one at a time. This only calculates a feasible solution 
which is not necessarily optimal. Multivariate optimization is able to 
determine the most profitable configuration, including all variables 
simultaneously. The optimization can also find the optimal recovery 
over a period of time, rather than just at a single instant as in 
traditional methods. This report describes the development of multi- 
variate optimization for situations in which the decision variables 
may change as a function of time. For example, instead of estimat- 
ing a tubing size which is optimal over the life of the project, this 
approach determines a series of optimal tubing sizes which may 
change from year to year. Examples show that under an optimal 
strategy, tubing size can be changed only infrequently while still in- 
creasing profitability of a project. The methods used in this work 
considered the special requirements of objectives which are not 
smooth functions of their decision variables. The physical problems 
considered included artificial lift production systems. 


18846 (DOE/BC/14600—-43) Capillary effects in drainage in 
heterogeneous porous media: Continuum modeling, experi- 
ments and pore network simulations. Xu, Baomin; Yortsos, Y.C. 
University of Southern California, Los Angzles, CA (United States). 
Dept. of Chemical Engineering. Apr 1993. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90BC14600. Order Number DE93000134. Source: OSTI; NTIS; 
GPO Dep. 

We investigate effects of capillary heterogeneity induced by vari- 
ations in permeability in the direction of displacement in 
heterogeneous porous media under drainage conditions. The in- 
vestigation is three-pronged and uses macroscopic simulation, 
based on the standard continuum equations, experiments with the 
use of an acoustic technique and pore network numerical models. 
It is found that heterogeneity affects significantly the saturation pro- 
files, the effect being stronger at lower rates. A good agreement is 
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found between the continuum model predictions and the experi- 
mental results based on which it can be concluded that capillary 
heterogeneity effects in the direction of displacement act much like 
a body force (e.g. gravity). A qualitative agreement is also found 
between the continuum approach and the pore network numerical 
models, which is expected to improve when finite size effects in 
the pore network simulations diminish. The results are interpreted 
with the use of invasion percolation concepts. 


18847 (DOE/BC/14600-47) SUPRI heavy oil research pro- 
gram: Final report, February 22, 1990-—March 21, 1992. 
Brigham, W.E.; Ramey, H.J.; Castanier, L.M. Stanford Univ., CA 
(United States). Petroleum Research Inst. 1993. 45p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
90BC14600. Order Number DE93013155. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the progress of the research performed 
by the Stanford University Petroleum Research Institute (SUPRI) 
during the past three years. Some of SUPRI’s past results are dis- 
cussed briefly for the following five projects: flow properties 
studies;in-situ combustion; additives to improve mobility control; 
reservoir definition; and support services. Abstracts of technical re- 
ports published from 1990-1993 are also inciuded. 


18848 (DOE/BC/14650—-11) A novel approach to modeling 
unstable EOR displacements: Annual report, August 1990- 
September 1991. Peters, E.J. Texas Univ., Austin, TX (United 
States). Center for Petroleum and Geosystems Engineering. Oct 
1991. 75p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90BC14650. Order Number 
DE93012802. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress made in the first year of a 
three-year research project aimed at developing a methodology for 
predicting the performance of unstable displacements in heteroge- 
neous reservoirs. A performance prediction approach that 
combines numerical modeling with laboratory unaging experiments 
is being developed.Flow visualization experiments are being per- 
formed on laboratory corefloods using X-ray computed tomography 
(CT) and a video imaging workstation to map the insitu fluid satu- 
rations in time and space. A systematic procedure is being 
developed to replicate the experimental image data with high- 
resolution numerical models of the displacements. The well-tuned 
numerical models will be used to scale the results of the laboratory 
experiments to heterogeneous reservoirs in order to predict the 
performance of unstable displacements in such reservoirs. Several 
types of reservoir heterogeneities will be considered, from random 
to highly con-elated heterogeneities. Four CT experiments in 
cylindrical sandpacks and six video imaging flow visualization ex- 
periments in a quarter five-spot glass bead model were completed 
in the fm year. These experiments resulted in quantitative experi- 
mental data that will be used in the numerical modeling subtasks 
of the research. These include: recovery curves, saturation profiles 
and saturation image data for unstable first-contact miscible and 
immiscible displacements. A new procedure for characterizing the 
small-scale heterogeneities in laboratory cores by CT imaging was 
developed and tested on a sandpack. Numerical models currently 
available at the University of Texas were adapted and used to test 
the feasibility of our proposed modeling approach. 


18849 (DOE/BC/14657-11) Measuring and predicting reser- 
voir heterogeneity in complex deposystems: The fluvial-deltaic 
Big Injun sandstone in West Virginia: Annual report, Septem- 
ber 20, 1991--September 20, 1992. Patchen, D.G.; Hohn, M.E.; 
Aminian, K.; Donaldson, A.; Shumaker, R.; Wilson, T. Appalachian 
Oil and Natural Gas Research Consortium, Morgantown, WV 
(United States). Apr 1993. 153p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90BC14657. Order 
Number DE93000132. Source: OSTI; NTIS; GPO Dep. 

The purpose of this research is to develop techniques to mea- 
sure and predict heterogeneities in oil reservoirs that are the 
products of complex deposystems. The unit chosen for study is the 
Lower Mississippian Big Injun sandstone, a prolific oil producer 
(nearly 60 fields) in West Virginia. This research effort has been 
designed and is being implemented as an integrated effort involv- 
ing stratigraphy, structural geology, petrology, seismic study, 


ERA Vol. 18, No. 7 35 





02 PETROLEUM 
0203 Drilling and Production 


petroleum engineering, modeling and geostatistics. Sandstone bod- 
ies are being mapped within their regional depositional systems, 
and then sandstone bodies are being classified in a scheme of rel- 
ative heterogeneity to determine heterogeneity across depositional 
systems. Facies changes are being mapped within given reser- 
voirs, and the environments of deposition responsible for each 
facies are being interpreted to predict the inherent relative hetero- 
geneity of each facies. Structural variations will be correlated both 
with production, where the availability of production data will per- 
mit, and with variations in geologic and engineering parameters 
that affect production. A reliable seismic model of the Big Injun 
reservoirs in Granny Creek field is being developed to help inter- 
pret physical heterogeneity in that field. Pore types are being 
described and related to permeability, fluid flow and diagenesis, 
and petrographic data are being integrated with facies and deposi- 
tional environments to develop a technique to use diagenesis as a 
predictive tool in future reservoir development. Another objective in 
the Big Injun study is to determine the effect of heterogeneity on 
fluid flow and efficient hydrocarbon recovery in order to improve 
reservoir management. Graphical methods will be applied to Big 
Injun production data and new geostatistical methods will be devel- 
oped to detect regional trends in heterogeneity. 


18850 (DOE/CE/15415-T3) [Assessment of effects of sur- 
factants in a heavy oil reservoir]: Third quarterly report, March 
30, 1991. Kostura, J.A. CLD Technology, Inc., Ventura, CA (United 
States). 8 Apr 1991. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-90CE15415. Order Number 
DE93013533. Source: OSTI; NTIS; GPO Dep. 

During the past three months we have carefully negotiated a 
joint venture to implement a pilot for testing the two enhanced oil 
recovery processes developed at CLD Technology, Inc. The techni- 
cal staff at CLD Technology, Inc. has decided to model the heavy 
oil reserve on the Cantleberry Lease, the Jasmin oil field in Kern 
County, California. Staff members have designed a new sand pack 
to represent one-eighth (1/8) of a one, ten-acre, five-spot well pat- 
tern that will represent the sands of the Cantleberry lease. All 
calculated parameters are listed in Table 1. The 3-dimensional 
scaled physical model design represents a typical Cantleberry 
steamflood pattern. The design of the model will allow the creation 
of zones identical to those in the Cantleberry lease which will rep- 
resent the shale break between the Cantleberry “A” and “B” sands. 
The last 3-dimensional scaled physical model experiment, needed 
to design the pilot, is ready to go awaiting continuous funding from 
the DOE. 


18851 (DOE/CE/15497-T4) Design, build, develop and test 
a fieldworthy spiral tool and packer for casing repair: Final 
report, March 15, 1992—March 3, 1993. Koster, C. Nu-Bore Sys- 
tems, Wichita Falls, TX (United States). [1993]. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
91CE15497. Order Number DE93013359. Source: OSTI; NTIS; 
GPO Dep. 

A new method for sealing casing is under research and develop- 
ment by Nu-Bore Systems. The method involves internally lining a 
section of the wellbore with a multi-layer spiral wrapping of a high 
strength, corrosion resistant metal interleaved with a high bond 
strength, resilient epoxy. The high strength metal is preferably a 
copper based alloy hardened to a very high strength in order to re- 
sist the internal and external pressures of downhole environments. 
The epoxy adhesive formulation is one that forms a bond between 
the steel inner wall of the casing and copper alloy strip. The cop- 
per alloy strip spiral wraps are interleaved with epoxy, and the 
whole system provides a high level of outward directed spring 
force and, thus, resists both internal and externally directed forces. 
In this report, the cost savings to the nation’s energy program was 
estimated to be in the range of hundreds of millions of dollars per 
year, and the method was judged technically feasible once certain 
well defined engineering obstacles are Overcome. The objective of 
this program is to develop a joint between packer segments that is 
easily assembled before lowering downhole and easily disassem- 
bled after the sealing job is done. In addition, this tool joint must 
expand uniformly as though it were a part of the rubber and must 
not fail under the relatively high pressure of the epoxy cure cycle. 
The overall goal of the work was to design, build, develop, and test 
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a spiral tool and packer into a single universal tool that can repair 
casings with diameters varying from 4.5 to 7 inches. 


18852 (DOE/EIA/TR-0565) Drilling sideways: A review of 
horizontal well technology and its domestic application. US- 
DOE Energy Information Administration, Washington, DC (United 
States). Office of Oil and Gas. Apr 1993. 25p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93011466. Source: OSTI; NTIS; GPO; GPO Dep. 

The use of horizontal drilling technology in oil exploration, devel- 
opment, and production operations has grown rapidly over the past 
5 years. This report reviews the technology, its history, and its cur- 
rent domestic application. It also considers related technologies 
that will increasingly affect horizontal drilling’s future. 


18853 (DOE/FTR-93010292) [Applications of geomechan- 
ics to drilling, completions, and reservoir management]: 
Foreign trip report, September 12-27, 1992. Teufel, L.W. Sandia 
National Labs., Albuquerque, NM (United States). 9 Feb 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93010292. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Shell research center in Rijiswijk, The Netherlands, and at the 
Schlumberger research center in Clamart, France, on the applica- 
tions of geomechanics to drilling, completions, and reservoir 
management. At Rijiswijk Shell presented new studies on borehole 
stability and microcrack damage associated with coring rock in 
deep wells and reservoir compaction and subsidence models. 


18854 (DOE/MC/26253-9) Scale-up of miscible flood pro- 


cesses: Final report. Orr, F.M. Jr. Stanford Univ., CA (United 
States). Dept. of Petroleum Engineering. Feb 1993. 303p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG21-89MC26253. Order Number DE93000126. Source: 
NTIS; GPO Dep. 

Results of a wide-ranging investigation of the scaling of the 
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physical mechanisms of miscible floods are reported. Advanced 
techniques for analysis of crude oils are considered in Chapter 2. 
Application of supercritical fluid chromatography is demonstrated 
for characterization of crude oils for equation-of-state calculations 
of phase equilibrium. Results of measurements of crude oil and 
phase compositions by gas chromatography and mass spectrome- 
try are also reported. They demonstrate that the presence of 
significant quantities of multi-ring aromatic compounds in a crude 
oil can increase substantially the minimum miscibility pressure for 
C02 injection. The theory of development of miscibility is consid- 
ered in detail in Chapter 3. The theory, is extended to four 
components, and sample solutions for a variety of gas injection 
systems are presented. The analytical theory shows that miscibility 
can develop even though standard tie-line extension criteria devel- 
oped for ternary systems are not satisfied. In addition, the theory 
includes the first analytical solutions for condensing/vaporizing gas 
drives. In Chapter 4, the interactions of viscous fingering and per- 
meability heterogeneity are examined. Results of flow visualizations 
are reported for unstable displacements in synthetic heterogeneous 
porous media. In addition, predictions of a particle-tracking 
simulator for the, same displacements are compared with the ex- 
perimental observations. Both experiments and simulations show 
that even modest permeability heterogeneity can dominate the pat- 
tern of fingering in unstable displacements. Finally, a suite of 
unstable displacements in laboratory samples is interpreted with 
the particle-tracking simulator to examine the affects of changes in 
mobility ratio for displacements in which dispersion, heterogeneity, 
and viscous instability interact. In Chapter 5, the combined effects 
of capillary and gravity-driven crossflow are considered. 


18855 (NIPER-671) [National Institute for Petroleum and 
Energy Research] quarterly technical report, October 1- 
December 31, 1992: Volume 2, Energy production research. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United.States). Apr 1993. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE93011250. Source: OSTI; NTIS; GPO Dep. 
Accomplishments for the past quarter are described for the fol- 
lowing tasks: chemical flooding—supporting research; gas 





displacement—supporting research; thermal recovery—supporting re- 
search; geoscience technology; resource assessment technology; 
and microbial technology. 


18856 (NIPER-679) [National Institute for Petroleum and 
Energy Research], monthly progress report for March 1993. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Apr 1993. 57p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE93012259. Source: OSTI; NTIS; GPO Dep. 

Accomplishments for the month of April are described briefly un- 
der tasks for: Energy Production Research; Fuels Research; and 
Supplemental Government Program. Energy Production Research 
includes: reservoir assessment and characterization; TORIS re- 
search support; development of improved microbial flooding 
methods; development of improved chemical flooding methods; de- 
velopment of improved alkaline flooding methods; mobility control 
and sweep improvement in chemical flooding; gas_ flood 
performance prediction improvement; mobility control, profile modi- 
fication, and sweep improvement in gas flooding; three-phase 
relative permeability research; thermal processes for light oil recov- 
ery; thermal processes for heavy oil recovery; and imaging 
techniques applied to the study of fluids in porous media. Fuels 
Research includes: development of analytical methodology for 
analysis of heavy crudes; and thermochemistry and thermophysical 
properties of organic nigrogen- and diheteroatom-containing 
compounds. Supplemental Government Program _ includes: 
microbial-enhanced waterflooding field project; feasibility study of 
heavy oil recovery in the midcontinent region—Oklahoma, Kansas, 
and Missouri; surfactant- enhanced alkaline flooding field project; 
process- engineering property measurements on heavy petroleum 
components; development and application of petroleum production 
technologies; upgrade BPO crude oil data base; simulation analy- 
sis of steam-foam projects; DOE education initiative project; field 
application of foams of oil production symposium; technology trans- 
fer to independent producers; compilations and analysis of outcrop 
data from the Muddy and Almond formatiorfs; and horizontal well 
production from fractured reservoirs. 


18857 (UCRL-JC—111654) Effective-stress rules for pore- 
fluid transport in rocks containing two minerals. Berryman, J.G. 
Lawrence Livermore National Lab., CA (United States). Jan 1993. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930644—2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
Order Number DE93007514. Source: OSTI; NTIS; GPO Dep. 

When an oil field is being pumped down, the in situ hydrostatic 
pressure decreases and permeability also decreases in response. 
Possibility of controlling this process depends on knowing the cor- 
rect effective-stress rule for permeability in the field. Although some 
effective-stress analysis for permeability has been published previ- 
ously, the work summarized here. is the first to use scaling rules to 
establish general results. Data on the pore-pressure dependence 
of fluid permeability for some rocks cannot be explained using any 
equivalent homogeneous porous medium. However, deformation 
measurements on both high porosity sandstones and low porosity 
granites have been explained adequately in terms of an equivalent 
two-constituent model of porous rocks, for which exact results re- 
lating constituent moduli to macroscopic effective moduli have 
been discovered. 
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18858 (DOE/ER/13612-6) Infrared study of carbon de- 
posits on bimetallic catalysts: Annual progress report, 
December 1, 1989-November 30, 1990. Eischens, R.P. Lehigh 
Univ., Bethlehem, PA (United States). Zettlemoyer Center for Sur- 
face Studies. 1990. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER13612. Order Number 
DE93012231. Source: OSTI; NTIS; GPO Dep. 

Catalytic reforming of low octane gasoline is carried out on dual 
function catalysts, e.g. Ptfalumina, Pt-Re/alumina, Pt-Sn/alumina. 
Carboxylates are a constituent of coke on alumina; Re lowers this. 
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3 wt% Sn lowers both carboxylate and coke by 40% compared to 
alumina. 3% loadings of both Sn and Pt showed a strong synergis- 
tic effect: total coke is increased by 300% and carboxylate 
production is doubled. At 3% loadings of both metals, the ability of 
Pt to chemisorb CO is decreased, which parallels the excess coke. 
At 0.3%, both effects are not detectable. In order to understand the 
effects of second metals added with Pt on carboxylate production, 
a study of the mechanism of the production of carbon-oxygen 
species under reducing conditions of coke deposition is needed. 


18859 (DOE/ER/14221-2) Partial control of complex pro- 
cessing systems: Progress report, May 15, 1992-September 
14, 1993. Shinnar, R. City Coll., New York, NY (United States). 
Dept. of Chemical Engineering. 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER14221. 
Order Number DE93012931. Source: OSTI; NTIS; GPO Dep 

The past year saw substantial advances in the development of a 
model of Fluidized Catalytic Crackers, which now allows one to 
calculate both steady state and dynamic behavior of the system as 
basis for control studies. The first goal was to elucidate nonlinear 
features using the model. The model shows that adding a combus- 
tion promoter that catalyzes the CO-COz reaction reduces chances 
for multiple steady states within the range of desirable operating 
conditions; by adding enough promoter, one can also eliminate 
them. Conventional control structure can lead to input multiplicities. 


18860 (UCRL-JC—110681) Measurement of pressure effects 
of n-hexadecane cracking rates. Jackson, K.J.; Burnham, A.K.; 
Braun, R.L.; Knauss, K.G. Lawrence Livermore National Lab., CA 
(United States). Jun 1992. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
920815-19: 204. American Chemical Society (ACS) national 
meeting, Washington, DC (United States), 23-28 Aug 1992). Order 
Number DE93009229. Source: OSTI; NTIS; GPO Dep. 
Experiments designed to determine the possible role of pressure 
in governing the kinetics of n-hexadecane (n-Cig) cracking reac- 
tions were conducted in Dickson-type autoclaves at temperatures 
from 300 to 370C at pressures from 150 to 600 bars. Good agree- 
ment with published reaction kinetics was obtained at temperatures 
<350C. Values determined at lower temperatures indicate slower 
rates than predicted from earlier experiments and show a distinct 
induction period at 300C. Activation energy determined for this re- 
action is about 60 kcal/mole at T > 330C, but it may exceed 70 
kcaVmole at lower temperatures. Product hydrocarbon compounds 
lighter than n-C;, seem to follow the single, first order reaction ki- 
netics shown by the disappearance of n-C;,. Hydrocarbons larger 
than n-Cig, however, seem to follow a serial reaction of generation 
and subsequent destruction (including conversion to solid products) 
at high percentage conversion. Limited data suggest that the 
cracking rate of n-C;_ may have a small dependence on pressure. 


0206 Health and Safety 
Refer also to citation(s) 18877, 18880 


0207 Economic, industrial, and Business Aspects 
Refer also to citation(s) 20014, 20015, 20079, 20083, 20110, 20111 


18861 (DOE/EIA-0380(93/03)) Petroleum marketing 
monthly, March 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 16 Mar 
1993. 190p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93010165. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b.and landed cost of imported crude oil, and 
the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 
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18862 (DOE/EIA-0380(93/04)) Petroleum marketing 
monthly, April 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 14 Apr 
1993. 178p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93012079. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


18863 (DOE/EIA—0520(93/03)) International petroleum 
statistics report. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 26 Mar 1993. 62p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93011841. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The International Petroleum Statistics Report is a monthly publi- 
cation that provides current international oil data. This report is 
published for the use of Members of Congress, Federal agencies, 
State agencies, industry, and the general public. Publication of this 
report is in keeping with responsibilities given the Energy Informa- 
tion Administration in Public Law 95-91 (Section 205(a)(2)) that 
states: “The Administrator shall be responsible for carrying out a 
central, comprehensive, and unified energy data and information 
program which will collect, evaluate, assemble, analyze and dis- 
seminate data and information ... “ The International Petroleum 
Statistics Report presents data on international oil production, de- 
mand, imports, exports, and stocks. The report has four sections. 
Section 1 contains time series data on world oil production, and on 
oil demand and stocks in the Organization for Economic Coopera- 
tion and Development (OECD). This section contains annual data 
beginning in 1980, and monthly data for the most recent two years. 
Section 2 presents an oil supply/demand balance for world. This 
balance is presented in quarterly intervals for the most recent two 
years. Section 3 presents data on oil imports by OECD countries. 
This section contains annual data for the most recent year, quar- 
terly data for the most recent two quarters, and monthly data for 
the most recent twelve months. Section 4 presents annual time se- 
ries data on world oil production and oil stocks, demand, and trade 
in OECD countries. World oil production and OECD demand data 
are for the years 1970 through 1991; OECD stocks from 1973 
through 1991; and OECD trade from 1982 through 1991. 


18864 (DOE/EIA-0538(92/93-17)) Winter fuels report, week 
ending February 5, 1992. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 11 
Feb 1993. 70p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93007493. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, 
imports and stocks on a US level and for PADD’s 1, Il, and Ill; nat- 
ural gas supply and disposition and underground storage for the 
US and consumption for all PADD’S; as well as selected National 
average prices. Residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (EIA)/State Heating Oil and Propane 
Program; selected cities; and a 6-10 Day, 30-Day, and 90-Day 
outlook for temperature and precipitation and US total heating 
degree-days by city. 


18865 


(DOE/EIA-0538(92/93-18)) Winter fuels report, week 
ending February 12, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 18 
Feb 1993. 79p. Sponsored by USDOE, Washington, DC (United 
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States). Order Number DE93008025. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, 
imports and stocks on a US level and for PADD's 1, Il, and Ill; nat- 
ural gas supply and disposition and underground storage for the 
US and consumption for all PADD’S; as well as selected National 
average prices. Residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (EIA)/State Heating Oil and Propane 
Program; selected cities; and a 6-10 Day, 30-Day, and 90-Day 
outlook for temperature and precipitation and US total heating 
degree-days by city. 


18866 (DOE/EIA-0538(92/93-19)) Winter fuels report week 
ending, February 19, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 25 
Feb 1993. 82p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93008118. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, 
imports and stocks on a US level and for PADD’s 1, Il, and Ill; nat- 
ural gas supply and disposition and underground storage for the 
US and consumption for all PADD’S; as well as selected National 
average prices. Residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (EIA)/State Heating Oil and Propane 
Program; selected cities; and a 6-10 Day, 30-Day, and 90-Day 
outlook for temperature and precipitation and US total heating 
degree-days by city. 


18867 (DOE/EIA-0538(92/93-21)) Winter fuels report, week 
ending March 5, 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 11 Mar 
1993. 70p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93009503. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, 
imports and stocks on a US level and for PADD’s 1, Il, and Ill; nat- 
ural gas supply and disposition and underground storage for the 
US and consumption for all PADD’S; as well as selected National 
average prices. Residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (EIA)/State Heating Oil and Propane 
Program; selected cities; and a 6-10 Day, 30-Day, and 90-Day 
outlook for temperature and precipitation and US total heating 
degree-days by city. 


18868 (DOE/EIA-0538(92/93-22)) Winter fuels report week 
ending, March 12, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 18 
Mar 1993. 82p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93010928. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US 





and consumption for all PADD’S; as well as selected National aver- 
age prices; residential and wholesale pricing data for heating oil 
and propane for those States participating in the joint Energy Infor- 
mation Administration (EIA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the U. S. 
and selected cities; and a 6-10 Day, 30-Day, and 90-Day outlook 
for temperature and precipitation and US total heating degree-days 
by city. 


18869 (DOE/EIA-0538(92/93-23)) Winter fuels report, week 
ending March 19, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 25 
Mar 1993. 82p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93010259. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, 
imports and stocks on a US level and for PADD's 1, Il, and III; nat- 
ural gas supply and disposition and underground storage for the 
US and consumption for all PADD’S; as well as selected National 
average prices. Residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (ElA)/State Heating Oil and Propane 
Program; selected cities; and a 6-10 Day, 30-Day, and 90-Day 
outlook for temperature and precipitation and US total heating 
degree-days by city. 


18870 (DOE/EIA-0538(92/93-24)) Winter Fuels Report week 
ending, March 26, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 1 Apr 
1993. 71p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93010856. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, 
imports and stocks on a US level and for PADD’s 1, Il, and Ill; nat- 
ural gas supply and disposition and underground storage for the 
US and consumption for all PADD’S; as well as selected National 
average prices. Residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (ElA)/State Heating Oil and Propane 
Program; selected cities; and a 6-10 Day, 30-Day, and 90-Day 
outlook for temperature and precipitation and US total heating 
degree-days by city. 


18871 (DOE/EIA-0538(92/93-25)) Winter fuels report, week 
ending April 2, 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 8 Apr 1993. 
70p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93010565. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, 
imports and stocks on a US level and for PADD’s 1, Il, and Ill; nat- 
ural gas supply and disposition and underground storage for the 
US and consumption for all PADD’S; as well as selected National 
average prices. Residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (ElA)/State Heating Oil and Propane 
Program; selected cities; and a 6-10 Day, 30-Day, and 90-Day 
outlook for temperature and precipitation and US total heating 
degree-days by city. 


18872 (DOE/EIA-0538(92/93-26)) Winter fuels report week 
ending, April 9, 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 15 Apr 
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1993. 80p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93011824. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD's |, Ii, and Ill; natural 
gas supply and disposition and underground storage for the US 
and consumption for all PADD'S; as well as selected National aver- 
age prices. Residential and wholesale pricing data for heating oil 
and propane for those States participating in the joint Energy Infor- 
mation Administration (EIA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the U. S. 
and selected cities; and a 6-10 Day, 30-Day, and 90-Day outlook 


for temperature and precipitation and US total heating degree-days 
by city. 


18873 (DOE/EIA-0538(92/93-28)) Winter fuels report week 
ending, April 23, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 29 Apr 
1993. 82p. Sponsored by USDOE, Washington, DC (United States) 
Order Number DE93012474. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillatefuel oil net production, imports and stocks on a US level 
and for afl Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a USlevel and for PADD's |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US 
and consumption for all PADD’S; as well as selected National aver- 
age prices; residential and wholesale pricing data for heating oil 
and propane for those States participating in the joint Energy Infor- 
mation Administration (EIA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the U. S. 
and selected cities; and a 6-10 Day, 30-Day, and 90-Day outlook 
for temperature and precipitation and US total heating degree-days 
by city. 


18874 (DOE/EIA—0543(92/4Q)) US energy industry financial 
developments, 1992 Fourth Quarter. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Energy 
Markets and End Use. 7 Apr 1993. 20p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93011467. 
Source: OSTI; NTIS; GPO; GPO Dep. 

Net income for 83 petroleum companies—including 20 majors— 
rose 56 percent between the fourth quarter of 1991 and the fourth 
quarter of 1992. The improvement in the petroleum industries’ up- 
stream earnings performance was largely due to sharply higher 
domestic natural gas prices. Downstream, the major petroleum 
companies reported an increase in income for their domestic refin- 
ing/marketing operations as an improving domestic economy led to 
a sizable 2.4-percent increase in refined-product supplied. Mixed 
results were reported by independent refiners, but on balance they 
registered lower earnings during the fourth quarter. During the 
fourth quarter of 1992, reductions in operating expense, made an 
important contribution to the overall improvement in US petroleum 
companies’ earnings. For rate-regulated natural gas and electric 
utilities, income rose between the fourth quarter of 1991 and the 
fourth quarter of 1992 due to an increase in economic activity and 
relatively cooler winter temperatures. 


18875 (DOE/IN/00534—T1) US-Soviet oil and gas joint ven- 
tures. Central Intelligence Agency, Washington, DC (United 
States). [1991]. 69p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al01-91IN00534. Order Number 
DE93013544. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Soviet efforts to promote joint ventures with US firms in the oil 
and gas industries have been prompted largely by Soviet desires 
to: increase production of Soviet oil and gas, gain technical and 
managerial assistance in difficult extraction operations, gain access 
to advanced US energy technology, upgrade the quality of Soviet 
energy exports by enabling the production of value-added com- 
modities rather than raw material and transfer some of the financial 
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risk of exploration and production to foreign partners. There are 
two major types of US-Soviet oil and gas joint ventures. The first, 
an equity joint venture, involves creation of a new corporate entity 
in which each partner owns a share of the equity capital. The sec- 
ond, a contractual joint venture, is a legal relationship and does not 
involve creation of a jointly-owned company. Since the beginning of 
1991, more than 15 major oil companies in the United States have 
been negotiating with the Soviets for exploration and production 
(E&P) joint venture agreements. At least one company (Phibro En- 
ergy, Inc.) has successfully concluded an E&P deal Figures E-1 
and E-2 summarize recent US-Soviet joint venture activity in oil 
and gas exploration services, exploration, and production. 


18876 (ORNL-6744) The social costs to the US of monop- 
olization of the world oil market, 1972-1991. Greene, D.L.; 
Leiby, P.N. Oak Ridge National Lab., TN (United States). Mar 
1993. 75p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011829. Source: OSTI; NTIS; INIS; GPO Dep. 

The partial monopolization of the world oil market by the OPEC 
cartel has produced significant economic costs to the economies of 
the world. This paper reports estimates of the costs of monopoliza- 
tion of oil to the US over the period 1972-1991. Two fundamental 
assumptions of the analysis are, (1) that OPEC has acted as a 
monopoly, albeit with limited control, knowledge, and ability to act 
and, (2) that the US and other consuming nations could, through 
collective (social) action affect the cartel’s ability to act as a 
monopoly. We measure total costs by comparing actual costs for 
the 1972-1991 period to a hypothetical “more competitive” world oil 
market scenario. By measuring past costs we avoid the enormous 
uncertainties about the future course of the world oil market and 
leave to the reader’s judgment the issue of how much the future 
will be like the past. We note that total cost numbers cannot be 
used to determine the value of reducing US oil use by one barrel. 
They are useful for describing the overall size of the petroleum 
problem and are one important factor in deciding how much effort 
should be devoted to solving it. Monopoly pricing of oil transfers 
wealth from US oil consumers to foreign oil producers and, by 
increasing theeconomic scarcity of oil, reduces the economy’s po- 
tential to produce. The actions of the OPEC cartel have also 
produced oil price shocks, both upward and downward, that gener- 
ate additional costs because of the economy’s inherent inability to 
adjust quickly to a large change in energy prices. Estimated total 
costs to the United States from these three sources for the 1972- 
1991 period are put at $4.1 trillion in 1990$($1.2 T wealth transfer, 
$0.8 T macroeconomic adjustment costs, $2.1 T potential GNP 
losses). The cost of the US's primary oil supply contingency pro- 
gram is small ($10 B) by comparison. 


0208 Waste Management 


Refer also to citation(s) 20138 


18877 (ANL/EAIS—7) An overview of naturally occurring ra- 
dioactive materials (NORM) in the petroleum industry. Smith, 
K.P. Argonne National Lab., IL (United States). Environmental 
Assessment and Information Sciences Div. Dec 1992. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE93011795. Source: OSTI; 
NTIS; GPO Dep. 

Oil and gas extraction and processing operations sometimes ac- 
cumulate naturally occurring radioactive materials (NORM) at 
concentrations above normal in by-product waste streams. Results 
from NORM surveys indicate that radionuclide concentrations can 
be quite variable, ranging from undetectable to extremely high lev- 
els. To date, efforts to characterize the geographic distribution of 
NORM have been limited by poor statistical representation. In addi- 
tion, the fate of NORM in the environment has not been fully 
defined, and few human health risk assessment have been con- 
ducted. Both the petroleum industry and regulators are becoming 
increasingly concerned about the presence of NORM. At present, 
most existing federal environmental regulations do not address oil 
and gas NORM, and only a few states have developed regulatory 
programs. Available data suggest that the occurrence of NORM 
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(and associated health risks) is significant enough to warrant in- 
creased regulatory control. However, before these regulations can 
be developed, additional research is needed to (1) better charac- 
terize the occurrence and distribution of NORM throughout the 
industry, (2) quantify hazards posed by NORM to industry workers 
and the general public, and (3) develop effective waste treatment 
and minimization technologies that will lower the risk associated 
with NORM and reduce disposal costs. 


0209 Environmental Aspects 


Refer also to citation(s) 19406, 21176, 21278, 21289 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 18881, 21278 


18878 (SAND—92-2183C) Evaluating the effects of the num- 
ber of caverns on the performance of underground oil storage 
facilities. Hoffman, E.L.; Ehgartner, B.L. Sandia National Labs., Al- 
buquerque, NM (United States). [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930644-8: 34. US symposium on _ rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). Order 
Number DE93009641. Source: OSTI; NTIS; GPO Dep. 

Three dimensional finite element calculations were performed to 
investigate the effect field size, in terms of the number of caverns, 
on the performance of SPR oil storage caverns leached in domal 
salt (interms of surface subsidence, storage losses, and cavern 
integrity). The calculations were performed for cavern fields con- 
taining 1, 7, 19, and an infinite number of caverns. The magnitude 
and volume of subsidence was significantly affected by increasing 
the number of caverns (nearly an order of magnitude increase was 
predicted for each increase in field size), while the extent of subsi- 
dence (approximately 2000 m fromthe center of the field) and 
storage loss were not. Furthermore, the percentage of storage loss 
volume manifested as surface subsidence increased as the cavern 
field was enlarged. This was attributed to elasticvolumetric dilatation 
of overlying strata. The multiple cavern calculations demonstrate 
that storage losses are greater for caverns farther from the center 
of the caverns field. Based on an accumulated strain stability crite- 
ria, the larger cavern fields are predicted to have a shorter life. 
This criteria also indicates that caverns on the periphery of a field 
may show signs of instability before the inner caverns. The West 
Hackberry site (containing 22 caverns) subsidence data closely 
agrees with the 19 cavern model subsidence predictions, providing 
confidence in the calculations. Even a 19 cavern field, substantially 
large by SPR standards, does not approach the behavior predicted 
by infinite cavern models (which are frequently used because they 
are economical). This demonstrates that 3D modeling is required to 
accurately investigate the performance of a multi-cavern array. Al- 
though based on a typical SPR cavern design, the results of this 
study describe mechanics common to all multi-cavern fields and 
should, in general, be useful to cavern engineers and architects. 


18879 (SAND—92-2729) A user’s manual for the computer 
code OILPIP. Russo, A.J. Sandia National Labs., Albuquerque, 
NM (United States). Feb 1993. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93011393. Source: OSTI; NTIS; GPO Dep. 

The code OILPIP was written to solve the problem of calculating 
the temperature change of oil in a buried pipeline as it is transferred 
from one location to another. This problem arises in connection 
with the transfer of oil from one storage location to another in the 
Strategic Petroleum Reserve. Because the vapor pressure of the 
oil is sensitive to temperature, and the storage containers are pres- 
cure limited, it is necessary to estimate the exit temperatures of the 
oil as it leaves the pipeline. OILPIP is a quasi-one-dimensional ax- 
isymmetric code which employs the method of lines to solve the 
one dimensional heat convection equation for the oil in the pipeline, 
for a given flow rate history, and the coupled two-dimensional ax- 
isymmetric heat conduction equation in the surrounding soil. 





18880 (UCRL-JC—110103) An approach for consequences 
evaiuation and an application to the strategic petroleum re- 
serve. Fortney, D.S. (Lawrence Livermore National Lab., CA 
(United States)); Smith, G.R. Lawrence Livermore National Lab., 
CA (United States). 17 Jul 1992. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9207102-75: Institute of Nuclear Materials Management 
(INMM) annual meeting, Orlando, FL (United States), 19-22 Jul 
1992). Order Number DE93009548. Source: OSTI: NTIS; INIS; 
GPO Dep. 

The results of the consequences evaluation are used to estab- 
lish the basis for a graded protection philosophy and for setting 
upgrades priorities. Consequences from adversary acts can involve 
public health and safety, national security, the environment, finan- 
cial costs, ability to maintain production and credibility. We have 
developed a multiattribute utility approach that systematically com- 
bines disparate consequences into a single measure, and provides 
a systematic method for quantifying consequences. The approach 
includes a formal review for consistency, provides traceability, and 
allows for explicitly defining scenarios and their corresponding con- 
sequence estimates. In developing this approach, our work has 
focused on the Department of Energy's Strategic Petroleum Re- 
serve (SPR). An attack on SPR facilities could have financial costs 
and environmental impact as well as impact on the SPR’s mission 
to reduce the impact of disruptions in petroleum supplies and to 
carry out the United States’ obligations under the International En- 
ergy Program. We present the overall approach and share sample 
results and insights gained in applying it to the SPR. We also ad- 
dress how the approach can be generalized to other applications. 


0230 Properties and Composition 
Refer also to citation(s) 18699, 18854, 18856, 21176 


(DOE/PC/90283-T1) A study of the effects of en- 
hanced oil recovery agents on the quality of Strategic 
Petroleum Reserves crude oil: Final technical report. Kabadi, 
V.N. North Carolina Agricultural and Technical State Univ., Greens- 
boro, NC (United States). Dept. of Chemical Engineering. Oct 
1992. 27p. Sponsored by USDOE, Washington, DC (United 


18881 


States). DOE Contract FG22-90PC90283. Order 
DE93013175. Source: OSTI; NTIS; GPO Dep. 

The project was initiated on September 1, 1990. The objective of 
the project was to carry out a literature search to estimate the 
types and extents of long time interactions of enhanced oil recov- 
ery (EOR) agents, such as surfactants, caustics and polymers, with 
crude oil. This information is necessary to make recommendations 
about mixing EOR crude oil with crude oils from primary and sec- 
ondary recovery processes in the Strategic Petroleum Reserve 
(SPR). Data were sought on both adverse and beneficial effects of 
EOR agents that would impact handling, transportation and refining 
of crude oil. An extensive literature search has been completed, 
and the following informations has been compiled: (1) a listing of 
existing EOR test and field projects; (2) a listing of currently used 
EOR agents; and (3) evidence of short and long term physical and 
chemical interactions of these EOR-agents with hydrocarbons, and 
their effects on the quality of crude oil at long times. This informa- 
tion is presented in this report. Finally some conclusions are 
derived and recommendations are made. Although the conclusions 
are based mostly on extrapelations because of lack of specific 
data, it is recommended that the enhancement of the rates of 
biodegradation of oil catalyzed by the EOR agents needs to be fur- 
ther studied. There is no evidence of substantial long term effects 
on crude oil because of other interactions. Some recommendations 
are also made regarding the types of studies that would be neces- 
sary to determine the effect of certain EOR agents on the rates of 
biodegradation of crude oil. 
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18882 (CONF-920584-—, pp. 3-11) Gas supply perspectives: 
How ultimate is ultimate gas recovery?. Woods, T.J. (Gas Re- 
search Institute, Washington, DC (US)). USDOE Morgantown 
Energy Technology Center, WV (United States). May 1992. From 
US Department of Energy contractor review meeting on natural gas 
research and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS 

Projections of long-term trends in gas prices, particularly since 
the 1970s, have been generally based on the concept of ultimate 
gas recovery (i.e., gas is a depletable resource). Under this theory, 
gas prices rise steadily as the resource is depleted. As a result, 
projections of long-term gas supply are accompanied by steadily 
increasing prices, with limited prospects for stable or increased 
supply. Estimates of ultimate gas recovery in the lower-48 states, 
however, reflect industry perceptions at the the time the estimates 
were made. And these perceptions are dynamic, not static. As in- 
dustry activity continues, the scope of the resource expands, in 
large part because of new technology. New areas are found to be 
productive that were not in industry perceptions of the resource 
before. New, less conventional resources are added, and the capa- 
bility of the industry to recover gas from known fields and active 
plays increases. As a result, subsequent estimates of ultimate gas 
recovery can increase over time, much as cumulative discoveries 
increase over time. Therefore, projections of the long-term trends 
in gas prices and supply based on ultimate resource recovery will 
tend to overstate the upward pressures on gas prices and the 
downward pressures on gas supply. 


18883 (CONF-920584-—, pp. 12-18) Can an independent gas 
producer compete in today’s market?. Dennis, H.W. (McKenzie 
Methane Corp., Denver, CO (US)). USDOE Morgantown Energy 
Technology Center, WV (United States). May 1992. From US 
Department of Energy contractor review meeting on natural gas re- 
search and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS. 

In early February | attended the NARUC/DOE conference in 
Phoenix. This conference on usage of natural gas included speak- 
ers from government, consumer's representatives, and executives 
from the natural gas industry. My first exposure to the downstream 
end of the gas business was interesting. Interesting but somewhat 
dismaying. There were three speakers representing gas producers 
— two major companies and a large independent. Each in their own 
way told the attendees that finding costs for gas were greater than 
present wellhead prices and that unless the end-users raised the 
price of gas to the producers there would be no gas to burn. | 
couldn't believe the figures given for finding costs. McKenzie 
Methane'’s finding costs are a third of the figures given at Phoenix. 
It is the low-cost producer that develops the reserves to be com- 
petitive in today’s market and McKenzie Methane is a low-cost 
producer. 


18884 (CONF-920584-, pp. 19-28) Selecting major Ap- 
palachian basin gas plays. Nuttall, B.C. (West Virginia Univ., 
Morgantown (US)); Baranoski, M.T.; Harper, J.A.; Schwietering, 
J.F.; Van Tyne, A.; Aminian, K.; Smosna, R.A. USDOE Morgan- 
town Energy Technology Center, WV (United States). May 1992. 
From US Department of Energy contractor review meeting on natu- 
ral gas research and development; Morgantown, WV (United 
States); 5-6 May 1992. In Proceedings of the natural gas research 
and development contractors review meeting: DOE/METC- 
92/6125. 408p. Order Number DE92001278. Source: OSTI; NTIS. 

Preliminary review of all Appalachian basin gas plays suggests 
that 34 geologically-distinct plays can be defined, ranging from 
Pennsylvanian to Cambrian. These 34 plays can be organized 
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further into groups defined primarily either by depositional environ- 
ments or trap type. Trap types include both structural traps 
(fractured reservoirs; anticlinal) and combination traps (unconformi- 
ties; paleokarst; updip permeability pinchout) 


18885 (CONF-920584—, pp. 31-40) Incremental natural gas 
resources through infield reserve growth/secondary natural 
gas recovery. Finley, R.J. (Univ. of Texas, Austin (US)); Levey, 
R.A. USDOE Morgantown Energy Technology Center, WV (United 
States). May 1992. From US Department of Energy contractor 
review meeting on natural gas research and development; Morgan- 
town, WV (United States); 5-6 May 1992. In Proceedings of the 
natural gas research and development contractors review meeting: 
DOE/METC-§ 408p. Order Number DE92001278. Source: 
OSTI; NTIS 
In the last decade, characterization of the internal geometry of 
reservoirs, mainly oil reservoirs, has demonstrated a higher degree 
of compartmentalization than previously recognized. This compart 
mentalization is primarily a function of the depositional system and, 
secondarily, of the structural and Ggenete history of the reservoir 
after depc n. The objectives of the Infield Reserve Growth/ 
secondary Natural CG SGR) project are discussed. Ap- 
ing the distrioution of unrecovered resources by 
and methods for maximizing their recovery are 
ste . as part of the SGR project. Results of 
2 producers to economically recover 
ed natural gas resource through inte- 
grated geological, engineering, petrophysical, and geophysical 
| systems studies of major gas reservoirs 
lready indicated the complexity of fluvial- 
Frio Formation; thus, Frio reservoirs have 
demonstrating improved recovery poten- 
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18886 (CONF-920584 pp. 52-58) Reserves in western 
basins. Caldwell, R.H. (Scotia Group, Dallas, TX (US)); Cotton, 
B.W. USDOE Morgantown Energy Technology Center WV (United 
States). May 1992. | US Department of Energy contractor 
review m 


atural gas research and development; Morgan- 
town, W States) 6 May 1992. In Proceedings of the 


natural gas researc 
DOE/METC—92/61 25 
OSTI; NTIS 

This project r generation of producible tight gas sand re- 
serve estimates for three western basins. The requirement is to 
perform such reserve estimates using industry accepted practices 
so that results will have high credibility and acceptance by the oil 
and gas industry. The ultimate goal of the project is to encourage 
development of the tight gas formations by industry through reduc- 
tion of the technical and economic risks of locating, drilling and 
completing com al gas wells. The three geological basins se- 
lected for stu reater Green River Basin, Uinta Basin 
and Piceance ted in the Colorado, Utah and Wyoming 
Rocky Mountain reg 


development contractors review meeting: 
408p. Order Number DE92001278. Source: 


18887 (CONF-920584-—, pp. 59-75) Review of geologic con- 
trols on natura! gas in cretaceous and tertiary tight-sandstone 
reservoirs, Uinta Basin, Utah and Colorado. Fouch, T.D. (Geo- 
logical Survey, Reston, VA (US)); Nuccio, V.F.; Rice, D.D. USDOE 
Morgantown Energy Technology Center, WV (United States). May 
1992. From US Department of Energy contractor review meeting on 
natural gas research and development; Morgantown, WV (United 
States); 5-6 May 1992. In Proceedings of the natural gas research 
and development contractors review meeting: DOE/METC-— 
92/6125. 408p. Order Number DE92001278. Source: OSTI; NTIS. 

This paper reports results and information generated as part of a 
3-year study of gas resources in the Uinta Basin of Utah and Col- 
orado, funded by the U.S. Department of Energy (DOE) and U.S. 
Geological Survey. The effort is part of DOE’s Western Gas Sands 
Program. Papers resulting from this study that characterize the 
rocks are in press or have been published. The USGS is currently 
assessing the resources of gas-in-place (GIP) in impermeable 
reservoirs, an effort expected to conclude this year. The Tertiary 
tight-gas reservoirs have historically been the focus of exploration 
for gas in the Uinta Basin and the bulk of gas production has been 
from oil-bearing strata in the Altamont-Bluebell and Red Wash 
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fields. The vast majority of successful tight-gas completions have 
been in Tertiary strata. Successful completions in Cretaceous rocks 
are few and data sufficient for analysis of Cretaceous units are 
likewise sparse. Comparison of the geologic setting of the deeply- 
buried rocks of the Uinta Basin to those of other Rocky Mountain 
basins indicates that much of the Mesaverde Group in undrilled ar- 
eas of the basin will be prospective for gas. 


18888 (CONF-920584—, pp. 79-85) Hydraulic fracturing of 
the Devonian Shale with a non-damaging fluid. Mazza, R.L. 
(Petroleum Consulting Services, Canton, OH (US)); Gehr, J.B. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
May 1992. From US Department of Energy contractor review meet- 
ing on natural gas research and development; Morgantown, WV 
(United States); 5-6 May 1992. in Proceedings of the natural 
gas research and development contractors review meeting: 
DOE/METC—92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS. 

To demonstrate within the Appalachian Basin the use of liquid 
carbon dioxide as a medium for hydraulically fracturing the Devo- 
nian Shale, while transporting sand as a proppant. The project 
scope inciudes candidate wells in up to five states, Kentucky, Ohio, 
Tennessee, Virginia, and West Virginia; To compare and rank the 
gas production responses from wells treated with liquid CO. with 
other types of treatments (shooting, water based, nitrogen, etc.). 
These demonstrations will involve two phases: Phase | - Up to fif- 
teen wells in up to five target areas. (Aug 93) Phase II - Up to nine 
wells in up to three target areas [seventeen months]. 


18889 (CONF-920584—, pp. 95-101) Multi-strata exploration 
and production study. Overbey, W.K. (College of West Virginia, 
Beckley (US)); Reeves, T.K.; Locke, C.D.; Salamy, S.P.; Johnson, 
H.R. USDOE Morgantown Energy Technology Center, WV (United 
States). May 1992. From US Department of Energy contractor 
review meeting on natural gas research and development; Morgan- 
town, WV (United States); 5-6 May 1992. In Proceedings of the 
natural gas research and development contractors review meeting: 
DOE/ME7T C-92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS 

The objective of this project was to develop and verify a 
geotechnical/geostatistical approach to find natural gas resources 
and to verify the process by drilling, completing, testing, and pre- 
ducing wells located by the process. 


18890 (CONF-920584-, pp. 151-166) Potential for deep nat- 
ural gas resources in eastern Gulf of Mexico. Rice, D.D. 
(Geological Survey, Denver, CO (US)); Schenk, C.J.; Schmoker, 
J.W.; Fox, J.E.; Clayton, J.L.; Dyman, T.S.; Higley, D.K.; Keighin, 
C.W.; Law, B.E.; Pollastro, R.M. USDOE Morgantown Energy 
Technology Center, WV (United States). May 1992. From US 
Department of Energy contractor review meeting on natural gas re- 
search and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC-—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS. 

The main purpose of the research is to evaluate the geological 
possibility that significant economically recoverable resources of 
natural gas exist in sedimentary basins of the United States at 
depths greater than 15,000 ft. While relatively unexplored, these 
gas resources may be large. The main objectives of the research 
are to determine the geologic factors that control deep gas accu- 
mulations in addition to the distribution and resource potential of 
these accumulations. 


18891 (CONF-920584—, pp. 167-188) Deep crustal sediment 
study: Widespread precambrian layered rocks (sedimentary 7?) 
beneath the US midcontinent. Hauser, E.C. (Cornell Univ., 
Ithaca, NY (US)). USDOE Morgantown Energy Technology Center, 
WV (United States). May 1992. From US Department of Energy 
contractor review meeting on natural gas research and develop- 
ment; Morgantown, WV (United States); 5-6 May 1992. In 
Proceedings of the natural gas research and development contrac- 
tors review meeting: DOE/METC—92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

A thick sequence of layered rocks occurs beneath the Phanero- 
zoic platform strata which blanket the U.S. midcontinent. Observed 





on COCORP deep reflection data in southern Illinois and Indiana 
and in SW Oklahoma and adjacent Texas, this sequence is locally 
1-3 times as thick as the overlying Paleozoic cover, but the origin 
of this sequence, its ultimate lateral extent, and resource potential 
are unknown. The objective of this project is to seek and reprocess 
seismic reflection data provided by industry from the U.S. midconti- 
nent, and together with the COCORP deep reflection data and 
information from the scattered basement-penetrating drill holes, to 
begin to constrain the distribution, origin and evolution of this enig- 
matic layered sequence, particularly to evaluate if sedimentary 
material may be an important constituent (i.e., deep gas potential). 


18892 (CONF-920584—, pp. 191-201) Gas hydrate reservoir 
characteristics and economics. Bird, K.J. (Geological Survey, 
Denver, CO (US)); Burruss, R.C.; Lee, M.W. USDOE Morgantown 
Energy Technology Center, WV (United States). May 1992. From 
US Department of Energy contractor review meeting on natural gas 
research and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS 

The primary objective of the DOE-funded USGS Gas Hydrate 
Program is to assess the production characteristics and economic 
potential of gas hydrates in northern Alaska. The objectives of this 
project for FY-1992 will include the following: (1) Utilize industry 
seismic data to assess the distribution of gas hydrates within the 
nearshore Alaskan continental shelf between Harrison Bay and 
Prudhoe Bay; (2) Further characterize and quantify the well-log 
characteristics of gas hydrates; and (3) Establish gas monitoring 
stations over the Eileen fault zone in northern Alaska, which will be 
used to measure gas flux from destabilized hydrates. 


18893 (CONF-920584-, pp. 202-208) Methane hydrate po- 
tential and development of a shallow gas field in the Arctic: 
The Walakpa field, north slope, Alaska. Glenn, R.K. (North 
Slope Borough, Barrow, AK (US)). USDOE Morgantown Energy 
Technology Center, WV (United States). May 1992. From US 
Department of Energy contractor review meeting on natural gas re- 
search and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS. 

The goal of the North Slope Hydrate Study is to evaluate the 
methane hydrate potential of the Walakpa gas field, a shallow gas 
field located near Barrow, Alaska. Observing, understanding, and 
predicting the production characteristics of the Walakpa field will be 
accomplished by the analysis of the reservoir geology, and of the 
individual well production data, derived from reservoir engineering 
studies conducted in the field. 


18894 (CONF-920584—, pp. 209-223) The sensitivity of seis- 
mic responses to gas hydrates. Foley, J.E. (New England 
Research, Inc., White River Junction, VT (US)); Burns, D.R. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
May 1992. From US Department of Energy contractor review meet- 
ing on natural gas research and development; Morgantown, WV 
(United States); 5-6 May 1992. In Proceedings of the natural 
gas research and development contractors review meeting: 
DOE/METC—92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS 

The primary goal of this project was to determine the sensitivity 
of seismic responses to gas hydrate and associated free gas satu- 
ration within marine sediments. The development of a model to 
predict the physical properties of sediments containing hydrates 
was required. This model was used as the basis for predicting the 
sensitivity of P and S wave seismic velocities and waveform ampli- 
tudes to variations in hydrate and free gas saturation. Secondary 
goals of the project included: assessment of the usefulness of 
seismic shear waves in characterizing hydrate saturation and a re- 
view of potential complications in seismic modelling procedures. 


18895 (CONF-920584—-, pp. 224-237) Hydrate detection. 
Dillon, W.P. (Geological Survey, Reston, VA (US)). USDOE Mor- 
gantown Energy Technology Center, WV (United States). May 
1992. From US Department of Energy contractor review meeting on 
natural gas research and development; Morgantown, WV (United 
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States); 5-6 May 1992. In Proceedings of the natural gas research 
and development contractors review meeting: DOE/METC-— 
92/6125. 408p. Order Number DE92001278. Source: OSTI; NTIS 
Project objectives were: to create methods of analyzing gas hy- 
drates in natural sea-floor sediments, using available data; to make 
estimates of the amount of gas hydrates in marine sediments; to 
map the distribution of hydrates; to relate concentrations of gas hy- 
drates to natural processes and infer the factors that control hydrate 
concentration or that result in loss of hydrate from the sea floor 
The research is sited off the United States east coast in a region 
where hydrates have long been believed to be common. Several 
earlier studies, including some drilling, provide background informa- 
tion, and, in consideration of possible future hydrate exploitation 


18896 (CONF-920584—, pp. 307-324) Horizontal well site 
evaluations in eastern Ohio, eastern Colorado, and western 
Texas. Mroz, T.H.; Schuller, W.A. USDOE Morgantown Energy 
Technology Center, WV (United States). May 1992. From US 
Department of Energy contractor review meeting on natural gas re- 
search and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC-92/6125. 408p 
Order Number DE92001278. Source: OSTI; NTIS. 

The U.S. DOE/METC is expanding the utilization of horizontal 
drilling from not only naturally fractured, low permeability reser- 
voirs, but also to development of reservoirs in areas unaccessible 
by vertical drilling and areas of anisotropic stratigraphic traps. By 
integrating all available geologic, exploration, production, and 
reservoir pressure data, the horizontal well can be designed to de- 
velop optimum production from the gas reservoir. 


18897 (CONF-920584—, pp. 325) Evaluation of gas bearing 
formations in the Greater Green river basin for horizontal well 
applications. Mroz, T.H.; Lopez, R.J. USDOE Morgantown Energy 
Technology Center, WV (United States). May 1992. From US 
Department of Energy contractor review meeting on natural gas re- 
search and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS. 

The present study involves locating a potential horizontal well 
test by evaluating the low permeability reservoirs of the Greater 
Green River Basin. A study of all formations to a depth of 12,000 
feet is in progress to determine the feasibility of air drilling a 
horizontal well to improve production in the water sensitive low per- 
meability gas sand formations. This is an expanded effort form an 
earlier study in the eastern part of the basin. The results of the 
earlier study are used as examples of the methodology applied to 
evaluate these resources and to establish areas amenable to air 
horizontal drilling technology. The areal distribution of the work now 
in progress is included to show the extent of the potential reservoir. 
Formations of interest in the Mesaverde Group include: Lewis 
Shale, Almond, Ericson, Blair, and Frontier. The main product of 
this effort will be a rationale to select horizontal well sites in the 
Greater Green River Basin, and may have potential use in other 
low permeability sand reservoirs. 


18898 (CONF-920584-, pp. 326) Deep source gas seismic 
survey - Washington state. Krehbiel, S.C.; Rafalowski, M.B.; 
Thomas, M.H. USDOE Morgantown Energy Technology Center, 
WV (United States). May 1992. From US Department of Energy 
contractor review meeting on natural gas research and develop- 
ment; Morgantown, WV (United States); 5-6 May 1992. In 
Proceedings of the natural gas research and development contrac- 
tors review meeting: DOE/METC—92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

Deep Source Gas Research is intended to investigate the hydro- 
carbon potential of deep sedimentary basins in unexplored and 
unconventional areas. The relationship between plate tectonics, 
sedimentary deposition, and hydrocarbon generation is a subject of 
special interest. In order to conduct field investigations of these re- 
lationships, a seismic reflection study was sponsored by METC to 
help describe an anomalous area detected by an earlier magneto- 
telluric survey in southwest Washington State. The final analysis on 
this data is nearing completion. Additional work includes the inte- 
gration of surface and subsurface lithologic data for velocity and 
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depth estimates of the reflection data, interpretation of the deposi- 
tional environment and paleogeography, and basin modeling to 
predict hydrocarbon generation. 


18899 (CONF-920584-, pp. 327-336) Generation of deep 
gas in sedimentary basins. Sweeney, J.J. (Lawerence Livermore 
National Lab., CA (US)); Braun, R.L.; Burnham, A.K. USDOE Mor- 
gantown Energy Technology Center, WV (United States). May 
19982. DOE Contract W-7405-ENG-48. From US Department of 
Energy contractor review meeting on natural gas research and de- 
velopment; Morgantown, WV (United States); 5-6 May 1992. In 
Proceedings of the natural gas research and development contrac- 
tors review meeting: DOE/METC-92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

The goal of this project is to assess the sources and ultimate re- 
serves of deep gas in the US Gulf Coast sedimentary basin. In 
carrying out the assessment it is hoped that the sources of the 
deep gas and processes that may enhance reservoir properties will 
be identified. The work involves thermal history and chemical mod- 
eling 


18900 (CONF-920584-, pp. 337-344) Geologic atlas and 
database of major Appalachian gas plays. Nuttall, B.C. (West 
Virginia Univ., Morgantown (US)); Baranoski, M.T.; Harper, J.A.; 
Schwietering, J.F.; Van Tyne, A.; Aminian, K.; Smosna, R.A. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
May 1992. From US Department of Energy contractor review meet- 
ing on natural gas research and development; Morgantown, WV 
(United States); 5-6 May 1992. In Proceedings of the natural 
gas research a development contractors review meeting: 
DOE/METC—92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS. 

The Appalachian oil and Natural Gas Research Consortium 
through a cooperative agreement with the U.S. Department of En- 
ergy, will develop an atlas of major Appalachian gas plays and a 
machine readable database containing information about these 
plays. The atlas will be developed to fit the needs of Appalachian 
basin producers and to identify the unique geology of productive 
units in this basin. The intent is to divide all of the gas reservoirs in 
the basin into a series of plays, map the fields within each play, 
and compile and publish reservoir data for each major pool within 
each play. The specific objectives are to: define major gas plays in 
the basin by age and formation/group and then further by subdivid- 
ing these units by reservoir rock trap type and depositional 
environments; determine and map all pools that are in each play; 
determine data to be collected and published for each pool; con- 
duct a literature search for published and unpublished reservoir 
data, maps, cross sections, decline curves, and seismic profiles; 
utilize databases residing at state surveys to produce maps for key 
fields not available in literature; analyze cores and logs for key 
fields where these data are not available; redraft available maps 
and cross sections, compile tables of field data, and layout the at- 
las pages, including text; arrange the publication of the atlas; and 
deliver a machine readable database to the Department of Energy. 


18901 (CONF-920584—, pp. 351-354) Ground movements 
associated with gas hydrate production. Siriwardane, H.J. (West 
Virginia Univ., Morgantown (US)). USDOE Morgantown Energy 
Technology Center, WV (United States). May 1992. From US 
Department of Energy contractor review meeting on natural gas re- 
search and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS. 

Gas hydrate as an energy reserve is very attractive in view of the 
large amount of gas that can be produced. Vast amounts of natural 
deposits of hydrates have been identified and a number of concep- 
tual models have been developed for recovery of this resource. In 
the development of extraction technology for gas hydrates, it is 
necessary to have an understanding of the geomechanical behavior 
of hydrate reservoir and the overburden. An obvious consequence 
of hydrate dissociation is the compression of reservoir matrix 
causing displacements in the surrounding area. The reservoir com- 
pression is a time-dependent process which depends on the 
production rate. The ground movements cause additional stresses 
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in the overburden which may result in rock mass fracture and fail- 
ure. Rock failure may cause rubble formation or bulking in the 
fracture zone. This in turn can cause an increase in permeability for 
gas flow which may offset the reduction in permeability caused by 
closure of existing fractures during reservoir compression. Potential 
strata movements and subsidence associated with reservoir com- 
paction during hydrate production has been investigated by using 
an analogy of gob compaction in a longwall mine. In this study, the 
thickness of the hydrate reservoir was assumed to be 50 feet. The 
depth of the reservoir was varied as 1,500 feet and 2,500 feet. 


0303 Drilling, Production, and Processing 


Refer also to citation(s) 18851, 18882, 18883, 18885, 18888, 
18889, 18893, 18896, 18897 


18902 (CONF-920584-, pp. 41-51) Drilling and early testing 
of a sidetrack from the slant hole completion test well. Myal, 
F.R. (CER Corp., Las Vegas, NV (US)); Branagan, P.T. USDOE 
Morgantown Energy Technology Center, WV (United States). May 
1992. From US Department of Energy contractor review meeting on 
natural gas research and development; Morgantown, WV (United 
States); 5-6 May 1992. In Proceedings of the natural gas research 
and development contractors review meeting: DOE/METC-— 
92/6125. 408p. Order Number DE92001278. Source: OSTI; NTIS. 

During the winter of 1990 to 1991, the Department of Energy 
evaluated several options to completing the originally-planned slant 
hole production tests. A decision was made to side- track the origi- 
nal hole and to redrill the 60 and 90° sections. The objectives for 
drilling the sidetrack to the original slant hole wellbore are as fol- 
lows: 1. Test high angle and horizontal drilling and completion 
technologies as an alternative to vertical wells and hydraulic frac- 
ture treatments in tight, naturally-fractured reservoirs. 2. Production 
test the Cozzette open-hole interval into the pipeline to determine 
long-term gas productivity. 3. Production test selected paludal 
sandstones in the 60° section of the wellbore to determine long 
term gas productivity. A complex well path was designed to parallel 
the optimum northerly azimuth and the high angle-horizontal incli- 
nation program, but to directionally drill the lower wellbore 1,000 ft 
to the east of the old hole. The hole displacement was planned to 
avoid formation damage from over 1,500 barrels of drilling mud lost 
in the first well. 


18903 (CONF-920584-, pp. 86-94) Hydraulic fracture de- 
sign optimization. Advani, S.H. (Lehigh Univ., Bethlehem, PA 
(US)); Lee, T.S. USDOE Morgantown Energy Technology Center, 
WV (United States). May 1992. From US Department of Energy 
contractor review meeting on natural gas research and develop- 
ment; Morgantown, WV (United States); 5-6 May 1992. In 
Proceedings of the natural gas research and development contrac- 
tors review meeting: DOE/METC—92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

This research and development investigation, sponsored by U.S. 
DOE and the oil and gas industry, extends previously developed 
hydraulic fracture geometry models and applies energy related 
characteristic time concepts towards the optimal design and control 
of hydraulic fracture geometries. The primary objective of this pro- 
gram is to develop rational criteria, by examining the associated 
energy rate components during the hydraulic fracture evolution, for 
the formulation of stimulation treatment design along with real-time 
fracture configuration interpretation and control. 


18904 (CONF-920584-, pp. 102-111) Measurement-while- 
drilling (MWD) development for air drilling. Harrison, W.H. 
(Geoscience Electronics Corp., Westlake Village, CA (US)); Rubin, 
L.A. USDOE Morgantown Energy Technology Center, WV (United 
States). May 1992. From US Department of Energy contractor 
review meeting on natural gas research and development; Morgan- 
town, WV (United States); 5-6 May 1992. In Proceedings of the 
natural gas research and development contractors review meeting: 
DOE/METC-92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS. 

The objective of this program is to tool-harden and make com- 
mercially available an existing wireless MWD tool to reliably operate 
in an air, air-mist, or air-foam environment during Appalachian 





Basin oil and gas directional drilling operations in conjunction with 
downhole motors and/or (other) bottom-hole assemblies. The appli- 
cation of this technology is required for drilling high angle (holes) 
and horizontal well drilling in low- pressure, water sensitive, tight 
gas formations that require air, air-mist, and foam drilling fluids. 
The basic approach to accomplishing this objective was to modify 
GEC’s existing electromagnetic (e-m) “Cableless” MWD tool to im- 
prove its reliability in air drilling by increasing its tolerance to higher 
vibration and shock levels (hardening). Another important aim of 
the program is to provide for continuing availability of the resultant 
tool for use on DOE-sponsored, and other, air-drilling programs. 


18905 (CONF-920584—, pp. 112-118) Horizontal drilling in 
shallow reservoirs. Murray, W.F. Jr. (Belden & Blake Corp., North 
Canton, OH (US)); Schrider, L.A.; Haynes, C.D.; Mazza, R.L. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
May 1992. From US Department of Energy contractor review meet- 
ing on natural gas research and development; Morgantown, WV 
(United States); 5-6 May 1992. In Proceedings of the natural 
gas research and development contractors review meeting: 
DOE/METC—92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS. 

The objectives of this joint horizontal drilling effort by the U.S. 
DOE and Belden & Blake in the complex, low permeability Clinton 
Sandstone will focus on the following objectives: (1) apply horizon- 
tal drilling technology in hard, abrasive, and tight Clinton 
Sandstone; (2) evaluate effects of multiple hydraulic fracturing in a 
low permeability horizontal wellbore; (3) assess economic viability 
of horizontal drilling in the Clinton and similar tight gas sands. 


18906 (CONF-920584—, pp. 119-125) Horizontal drilling in 
shallow, geologically complex reservoirs. Venable, S.D. (Hillin- 
Simon Oil Co., Midland, TX (US)). USDOE Morgantown Energy 
Technology Center, WV (United States). May 1992. From US 
Department of Energy contractor review meeting on natural gas re- 
search and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS. 

Hillin-Simon Oil Company, in connection with the U.S. Depart- 
ment of Energy proposes to drill a horizontal well in the Niobrara 
formation, Yuma County, Colorado. The objective of this project is 
to test the concept that multiple hydraulic fracturing from a 
directionally-drilled horizontal well, using the medium radius build 
rate method, can increase gas production sufficiently to justify eco- 
nomic viability over conventional stimulated vertical wells. The test 
well is located in a favorable area of established production to 
avoid exploration risks. 


18907 (CONF-920584—, pp. 126-148) Horizontal drilling in 
the lower Gien Rose formation, Maverick County, Texas. Dri- 
mal, C.E. (PrimeEnergy Corp., Stamford, CT (US)); Muncey, G. 
USDOE Morgantown Energy Technology Center, WV (United 
States). May 1992. From US Department of Energy contractor 
review meeting on natural gas research and development; Morgan- 
town, WV (United States); 5-6 May 1992. In Proceedings of the 
natural gas research and development contractors review meeting: 
DOE/METC—92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS. 

The primary objective of this project is to test the hypothesis that 
a horizontally drilled borehole can increase gas production 
sufficiently from the Lower Glen Rose Formation to provide an eco- 
nomic advantage over conventional vertical drilling. Additional 
objectives are to conduct detailed investigations of reservoir prop- 
erties and completion methods. 


18908 (CONF-920584—, pp. 241-250) lon-exchange mem- 
branes for bulk separation of H2S and CO2 from natural gas 
streams. Pellegrino, J.J. (National Institute of Standards and Tech- 
nology, Boulder, CO (US)); Giarratano, P. USDOE Morgantown 
Energy Technology Center, WV (United States). May 1992. From 
US Department of Energy contractor review meeting on natural gas 
research and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OST]; NTIS. 
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The overall goal of this program is to investigate the use of ion 
exchange membranes in the removal of acid gases during process- 
ing of natural gas or during production of H2 from synthesis gas. 
As part of this goal we are running a field test of candidate mem- 
branes on a natural gas stream to obtain extended performance 
data on acid gas transport. Additionally we are working on strate- 
gies for increasing the productivity and lifetime of these types of 
membranes. The specific objectives include: Evaluate candidate 
membranes, carriers, solvents, treatments and the effects of pro- 
cess conditions for separation of the acid gases CO, and HS 
from H2, CO and CH4. Develop mathematical models to guide ex- 
perimental work and for interpretation of results. Construct and 
operate an extended-use test facility to evaluate the long term sta- 
bility and productivity of various membrane forms relative to acid 
gases. Develop thin film composite membranes as a possible route 
to higher productivity and lower cost membranes. Develop prelimi- 
nary process design and economic analysis for the use of these 
membranes in gas cleanup. 


18909 (CONF-920584—, pp. 251-265) Methane oxidation 
over dual redox catalysts. Klier, K. (Lehigh Univ., Bethlehem, PA 
(US)); Herman, R.G. USDOE Morgantown Energy Technology 
Center, WV (United States). May 1992. From US Department of 
Energy contractor review meeting on natural gas research and de- 
velopment; Morgantown, WV (United States); 5-6 May 1992. In 
Proceedings of the natural gas research and development contrac- 
tors review meeting: DOE/METC—92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

The objectives of this research were to achieve and understand 
the partial oxidation of methane to oxygenates and C, hydrocar- 
bons over dual redox catalysts. The catalysts were based on oxidic 
materials that will exhibit structural and thermal stability for long re- 
actor lifetimes. A continuous flow reactor system with oxygen or air 
as the oxidizing gas, rather than nitrous oxide, was utilized over a 
wide range of temperatures (<1000°C), with variable gas hourly 
space velocity, in order to maximize the space time yields of the 
desired products. All of the investigated processes are catalytic 
and are aimed at minimizing gas phase reactions. 


18910 (CONF-920584-, pp. 266-278) Light alkane conver- 
sion processes - suprabiotic catalyst systems for selective 
oxidation of light alkane gases to fuel oxygenates. Lyons, J.E. 
(Sun Co. Inc., Marcus Hook, PA (US)). USDOE Morgantown En- 
ergy Technology Center, WV (United States). May 1992. From US 
Department of Energy contractor review meeting on natural gas re- 
search and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS. 

The objective of the work presented in this paper is to develop 
new, efficient catalysts for the selective transformation of the light 
alkanes in natural gas to alcohols for use as liquid transportation 
fuels, fuel precursors and chemical products. There currently exists 
no DIRECT one-step catalytic air-oxidation process to convert 
these substrates to alcohols. Such a one-step route would repre- 
sent superior useful technology for the utilization of natural gas and 
similar refinery-derived light hydrocarbon streams. Processes for 
converting natural gas or its components (methane, ethane, 
propane, and the butanes) to alcohols for use as motor fuels, fuel 
additives or fuel precursors will not only add a valuable alternative 
to crude oil but will produce a clean-burning, high octane alterna- 
tive to conventional gasoline. 


18911 (CONF-920584—, pp. 279-286) Methane conversion to 
methanol. Falconer, J.L. (Univ. of Colorado, Boulder (US)); Noble, 
R.D. USDOE Morgantown Energy Technology Center, WV (United 
States). May 1992. From US Department of Energy contractor 
review meeting on natural gas research and development; Morgan- 
town, WV (United States); 5-6 May 1992. In Proceedings of the 
natural gas research and development contractors review meeting: 
DOE/METC-92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS. 

The objective of this research study is to demonstrate the effec- 
tiveness of a catalytic membrane reactor for the partial oxidation of 
methane. The specific goals are to demonstrate that we can 
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improve product yield, demonstrate the optimal conditions for mem- 
brane reactor operation, determine the transport properties of the 
membrane, and provide demonstration of the process at the pilot 
plant scale. The last goal wili be performed by Unocal, Inc., our in- 
dustrial partner, upon successful completion of this study. 


18912 (CONF-920584—-, pp. 287-304) Plasma-induced 
conversion of surface-adsorbed hydrocarbons. USDOE Mor- 
gantown Energy Technology Center, WV (United States). May 
1992. From US Department of Energy contractor review meeting on 
natural gas research and development; Morgantown, WV (United 
States); 5-6 May 1992. In Proceedings of the natural gas research 
and development contractors review meeting: DOE/METC- 
92/6125. 408p. Order Number DE92001278. Source: OSTI; NTIS. 

Experiments have been conducted which make use of a 
partially-ionized, low density plasma, together with an electric field 
and an array of tubes, to convert methane into higher hydrocar- 
bons and hydrogen. The device, described by Sackinger (1989; 
1991), is based upon the microchannel plate (MCP), which has 
been used for electronic image intensification for three decades. 
The principles of the device operation are briefly described below, 
after which the experimental results are given in some detail. 


18913 (CONF-920584—, pp. 345-350) Natural fracture sys- 
tems studies. Lorenz, J.C. (Sandia National Labs., Albuquerque, 
NM (US)); Warpinski, N.R. USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). May 1992. From US Department 
of Energy contractor review meeting on natural gas research and 
development; Morgantown, WV (United States); 5-6 May 1992. In 
Proceedings of the natural gas research and development contrac- 
tors review meeting: DOE/METC-92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

The objectives of this program are (1) to develop a basinal- 
analysis methodology for natural fracture exploration and 
exploitation, and (2) to determine the important characteristics of 
natural fracture systems for use in completion, stimulation, and 
production operations 


18914 


(CONF-920584-, pp. 359-364) Methane to liquid. 
Watkins, B.E. (Lawrence Livermore National Lab., CA (US)); Tay- 
lor, R.T. USDOE Morgantown Energy Technology Center, WV 
(United States). May 1992. From US Department of Energy con- 
tractor review meeting on natural gas research and development; 
Morgantown, WV (United States); 5-6 May 1992. In Proceedings of 


the natural gas research and development contractors re- 
view meeting: DOE/METC—92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

We are investigating the structure/activity relationships of the 
bacterial enzyme methane monooxygenase, which catalyzes the 
specific oxidation of methane to methanol. We then utilize this 
information to design and synthesize inorganic coordination com- 
plexes that mimic the function of the native enzyme but are more 
robust and have higher catalytic site density. We envision these 
catalysts to be useful in process catalytic reactors in the conver- 
sion of methane in natural gas to liquid methanol. 


18915 (CONF-920584-, pp. 368-373) Temperature- 
programmed oxidation of ethane and ethylene in the presence 
and absence of °C labeled methane. Shamsi, A. USDOE Mor- 
gantown Energy Technology Center, WV (United States). May 
1992. From US Department of Energy contractor review meeting on 
natural gas research and development; Morgantown, WV (United 
States); 5-6 May 1992. In Proceedings of the natural gas research 
and development contractors review meeting: DOE/METC-— 
92/6125. 408p. Order Number DE92001278. Source: OSTI; NTIS. 

The objective of this work is to perform temperature-programmed 
oxidation of ethane and ethylene in the presence and absence of 
13C labeled methane and to determine the relative reactivity of 
ethane and ethylene in the presence of methane. This study may 
help determine which products (mainly CO) are derived from 
methane and which products are derived from ethane and ethy- 
lene. These results may also help us identify barriers in converting 
methane to ethane and ethylene. Temperature-programmed reac- 
tion (TPR) is one technique to obtain useful information on catalytic 
activity and selectivity. Such information, when combined with the 
results of catalytic reaction studies at steady state and carried out 
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under similar conditions, can provide an insight into the catalytic- 
oxidative conversion of methane to hydrocarbons. 


18916 (CONF-920584-, pp. 374-380) Sulfur recovery from 
low-quality natural gas. Gangwal, S.K. (Research Triangle Insti- 
tute, Research Triangle Park, NC (US)); McMichael, W.J. USDOE 
Morgantown Energy Technology Center, WV (United States). May 
1992. From US Department of Energy contractor review meeting on 
natural gas research and development; Morgantown, WV (United 
States); 5-6 May 1992. In Proceedings of the natural gas research 
and development contractors review meeting: DOE/METC- 
92/6125. 408p. Order Number DE92001278. Source: OSTI; NTIS. 

The objectives of this work are to (1) demonstrate on a bench- 
scale the Direct Sulfur Recovery Process (DSRP) for up to 99% or 
higher recovery of sulfur (as elemental sulfur) from SO2-containing 
regeneration off-gases produced in integrated gasification com- 
bined cycle (IGCC) power generating systems employing hot-gas 
cleanup and (2) promote DSRP technology transfer to industry. 
Technology transfer activities have involved meetings with several 
industrial organizations, presentations at national scientific confer- 
ences, and experiments to evaluate DSRP’s potential for treating 
various H2S-containing gases such as low-quality natural gas 
(LQNG) and amine regeneration gas. This paper will discuss the 
results of DSRP experiments with H2S-containing gases. 


18917 (CONF-920584—, pp. 381-382) IGT natural gas pro- 
cessing research. USDOE Morgantown Energy Technology 
Center, WV (United States). May 1992. From US Department of 
Energy contractor review meeting on natural gas research and de- 
velopment; Morgantown, WV (United States); 5-6 May 1992. In 
Proceedings of the natural gas research and development contrac- 
tors review meeting: DOE/METC—92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

Methane is the most stable of all hydrocarbons. However, that 
fact has not prevented a great number of articles and interest in 
the conversions of methane to liquid chemicals and fuels in recent 
years. One of the areas of methane conversion that has much in- 
terest is the coupling of methane over basic oxide catalysts to form 
ethylene and ethane. Within this research area many have at- 
tempted to obtain high conversion while maintaining high selectivity 
to Cz+. Economic studies have pointed to the need for obtaining 
greater than 30% yield of C+ in order for a new plant to become 
economic. With this goal many have attempted to exceed the 30% 
yield goal with catalyst, promoters, etc. Diluents have also been 
used to help improve yield per pass. This poster deals with the 
effects of diluents on the coupling of methane over Li/B/MgO cata- 
lysts. The coupling of methane to other light hydrocarbons is 
presented in the poster. 


18918 (DOE/MC/28080—3239) Ground movements associ- 
ated with gas hydrate production: Progress report, April 1, 
1992—June 30, 1992. Siriwardane, H.J. West Virginia Univ., Mor- 
gantown, WV (United States). Coll. of Engineering. 1992. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG21-91MC28080. Order Number DE93012296. Source: 
OSTI; NTIS; GPO Dep. 

An obvious consequence of hydrate dissociation is the compres- 
sion of reservoir matrix causing displacements in the surrounding 
area. The reservoir compression is a time-dependent process 
which depends on the production rate. The ground movements 
cause additional stresses in the overburden which may result in 
rock mass fracture and failure. Rock failure may cause rubble for- 
mation or bulking in the fracture zone. This in turn can cause an 
increase in permeability for gas flow which may offset the reduction 
in permeability caused by closure of existing fractures during reser- 
voir compression. The mechanics of ground movements during 
hydrate production can be more closely simulated by considering 
similarities with ground movements associated with subsidence in 
permafrost regions. The purpose of this research work is to investi- 
gate the potential strata movements associated with hydrate 
production by considering similarities with ground movements in 
permafrost regions. The work primarily involves numerical modeling 
of subsidence caused by hydrate dissociation. The investigation is 
based on the theories of continuum mechanics, thermomechanical 
behavior of frozen geo-materials, principles of rock mechanics and 
geomechanics. It is expected that some phases of the investigation 





will involve the use of finite element method, which is a powerful 
computer-based method which has been widely used in many ar- 
eas of science and engineering. Parametric studies will be 
performed to predict expected strata movements and surface subsi- 
dence for different reservoir conditions and properties of geological 
materials. The results from this investigation will be useful in pre- 
dicting the magnitude of the subsidence problem associated with 
gas hydrate production. The analogy of subsidence in permafrost 
regions may provide lower bounds for subsidence expected in hy- 
drate reservoirs. Furthermore, it is anticipated that the results will 
provide insight into planning of hydrate recovery operations. 


18919 (DOE/MC/28080-3350) Ground movements associ- 
ated with gas hydrate production: Progress report, October 
1—December 31, 1992. Siriwardane, H.J. West Virginia Univ., Mor- 
gantown, WV (United States). Coll. of Engineering. 1992. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG21-91MC28080. Order Number DE93013995. Source: 
OSTI; NTIS; GPO Dep. 

The grantee will evaluate the influence of hydrate production on 
ground subsidence near the wellbore and the surface. The objec- 
tive of this research will be achieved by using computer simulations 
of what is expected in a hydrate reservoir during the production 
stage as reported by hydrate production models and available data. 
The model will be based on theories of continuum mechanics, ther- 
momechanics of hydrate production, principles of rock mechanics 
and geomechanics, and special features of geomaterials under 
cold temperatures such as those found in permafrost regions. The 
research work involved in the proposed investigation will be divided 
into three major tasks; mechanics of subsidence in permafrost re- 
gions, modeling of subsidence, and parametric studies. 


18920 (DOE/MC/28131-3334) Geology, reservoir engineer- 
ing and methane hydrate potential of the Walakpa Gas Field, 
North Slope, Alaska: Final report. Glenn, R.K.; Allen, W.W. 
North Slope Borough, Barrow, AK (United States). Barrow Gas 
Field Development Project. Dec 1992. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-91MC28131. 
Order Number DE93000271. Source: OSTI; NTIS; GPO Dep. 

The Walakpa Gas Field, located near the city of Barrow on 
Alaska’s North Slope, has been proven to be methane-bearing at 
depths of 2000-2550 feet below sea level. The producing forma- 
tion is a laterally continuous, south-dipping, Lower Cretaceous 
shelf sandstone. The updip extent of the reservoir has not been 
determined by drilling, but probably extends to at least 1900 feet 
below sea level. Reservoir temperatures in the updip portion of the 
reservoir may be low enough to allow the presence of in situ 
methane hydrates. Reservoir net pay however, decreases to the 
north. Depths to the base of permafrost in the area average 940 
feet. Drilling techniques and production configuration in the 
Walakpa field were designed to minimize formation damage to the 
reservoir sandstone and to eliminate methane hydrates formed dur- 
ing production. Drilling development of the Walakpa field was a 
sequential updip and lateral stepout from a previously drilled, struc- 
turally lower confirmation well. Reservoir temperature, pressure, 
and gas chemistry data from the development wells confirm that 
they have been drilled in the free-methane portion of the reservoir. 
Future studies in the Walakpa field are planned to determine 
whether or not a component of the methane production is due to 
the dissociation of updip in situ hydrates. 


18921 (DOE/R6/99202-T2) Geohydrologic feasibility study 
of the San Juan Basin for the potential applicability of Jack W. 
Mcintyre’s patented tool. Reed, P.D.; Tischer, S.P.; Biezugbe, G. 
Geraghty and Miller, Inc., Midland, TX (United States). May 1993. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG46-92R699202. Order Number DE93013264. Source: 
OSTI; NTIS; GPO Dep. 

Most of the completed wells produce methane and wastewater 
(brine). The produced water is usually treated and released to a 
surface body of water in conformance with a NPDES permit. Treat- 
ment facilities are expensive to construct and operation and 
maintenance costs can be high. Also, environmental regulations 
pertaining to the release of wastewater to surface waters of the 
United States is presently under governmental investigation. A new 
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process patented by Jack W. Mcintyre has both economic and en- 
vironmental advantages over the conventional surface treatment 
and disposal. This process has been tested in the Michigan Basin 
and reported to be successful. The process is based on utilizing a 
single well for both production and water disposal. During produc- 
tion, fluids enter the wellbore, gas rises to the surface and water 
moves down into the disposal zone either by gravity or mechanical 
pumping. This method allows separation of gas with simultaneous 
disposal of the water without the economic and environmental ob- 
stacles of bringing the water to the surface. A description and 
discussion of Jack W. Mcintyre’s tool is summarized in the com- 
pendium of the seven basins studied under this contract. Geraghty 
& Miller, Inc. of Midland, Texas conducted geologic and hydrologic 
feasibility studies of the potential applicability of Jack Mclintyre's 
patented tool for the recovery of natural gas from coal bed/sand 
formations in the San Juan Basin through literature surveys. Lim- 
ited information exists on the hydrology and water quality of the 
immediate strata above and below the Fruitland formation. Be- 
cause of the limited information on the baseline geochemistry of 
the coal/sand bed waters and the potential disposal zone, mini- 
mum effort was put on these zones’ compatibility characterization. 
The study also indicates that water is produced along with gas pro- 
duction from the Fruitland formation. This makes the Basin a 
potential candidate for Jack Mcintyre’s patented tool. 
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Refer also to citation(s) 18685 
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Refer also to citation(s) 18877 
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Refer also to citation(s) 18864, 18865, 18866, 18867, 18868, 
18869, 18870, 18871, 18872, 18873, 18874, 18875, 20014, 20015, 
20040, 20076, 20079, 20083, 20110, 20111 


18922 (CONF-920584—, pp. 355-358) Unconventional gas 
systems analysis. Zammerilli, A.M.; Duda, J.R.; Layne, A.W. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
May 1992. From US Department of Energy contractor review meet- 
ing on natural gas research and development; Morgantown, WV 
(United States); 5-6 May 1992. In Proceedings of the natural 
gas research and development contractors review meeting: 
DOE/METC-92/6125. 408p. Order Number DE92001278. Source: 
OSTI; NTIS. 

Gas systems analysis at the Morgantown Energy Technology 
Center (METC) crosscuts all sectors of the natural gas industry 
from resource to utilization. METC’s analysis supports the goals of 
the National Energy Strategy (NES) as well as goals set forth in 
the Department of Energy's strategic plan for gas research. The 
broad-based analysis identifies market needs that are required to 
maintain and expand the competitive position of natural gas in the 
overall energy supply by providing “market pull” options. 


18923 (DOE/EIA-0130(93/02)) Natural gas monthly, Febru- 
ary 1993. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. 26 Feb 1993. 137p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93008681. Source: OSTI; NTIS; GPO; GPO Dep. 

This issue contains monthly data for the entire year 1992 and 
allows comparing this year with the previous years. Marketed pro- 
duction of natural gas remained at approximately the same level as 
in 1991, 18.6 trillion cubic feet. Marketed production has changed 
very little in the past 3 years, with only a 3-percent difference since 
1989. Consumption of natural gas has also increased each year 
for the past 7 years. In 1992, the level of consumption increased 
by approximately 4 percent from the previous years. Imports have 
steadily increased over the past 7 years. Imports of natural gas in 
1992 are approximately 16 percent above the 1991 level. The Iro- 
quois Gas Transmission Line, extending from the Canadian border 
in New York to Long Island, accounts for a large part of this in- 
crease. This pipeline went into service in December 1991. 
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18924 (DCE/EIA-0130(93/03)) Natural gas monthly, March 
1993. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 29 Mar 1993. 127p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93008475. Source: OSTI; NTIS; GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration (EIA), US Depart- 
ment of Energy DOE. The NGM highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information 


18925 (DOE/EIA-0560(92)) Natural gas 1992: Issues and 
trends. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. Mar 1993. 123p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93010944. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This report provides an overview of the natural gas industry in 
1991 and 1992, focusing on trends in production, consumption, 
and pricing of natural gas and how they reflect the regulatory and 
legislative changes of the past decade (Chapter 1). Also presented 
are details of FERC Order 636 and the Energy Policy Act of 1992, 
as well as pertinent provisions of the Clean Air Act Amendments of 
1990 (Chapter 2). In addition, the report highlights a range of is- 
sues affecting the industry, including: Trends in wellhead prices 
and natural gas supply activities (Chapter 3); Recent rate design 
changes for interstate pipeline companies (Chapter 4); Benefits to 
consumers from the more competitive marketplace (Chapter 5); 
Pipeline capacity expansions during the past 2 years (Chapter 6); 
Increasing role of the natural gas futures market (Chapter 7). 


18926 (DOE/IG—-0322) Followup on audits of purchase of 
natural gas and natural gas pipeline lease. USDOE Office of 
Inspector General, Albuquerque, NM (United States). Western Re- 
gional Audit Office. 26 Mar 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge); 
INIS. 

Report to The Secretary. 

In April 1990, the Office of Inspector General issued two reports, 
“Purchase of Natural Gas by the Albuquerque Operations Office” 
and “Natural Gas Pipeline Servicing Los Alamos National Labora- 
tory,” that criticized the Department for paying excessive costs to 
purchase and transport natural gas and for leasing its pipeline at 
less than fair market value. We conducted this followup audit to de- 
termine if the Department (1) secured more economical natural gas 
supplies, transportation, and service for the Los Alamos National 
Laboratory (Los Alamos) and plants at Kansas City, Mound, and 
Pantex; and (2) regained control of the Los Alamos pipeline and 
replaced the lease with an operating agreement more favorable to 
the Department. The Albuquerque Field office did not follow the 
course of action recommended, which we believe, would have 
produced annual savings of about $3.6 million. specifically, Albu- 
querque did not aggressively pursue competitive supply and 
transportation contracts and eventually entered into short term 
contracts based on the spot market prices. Also, Albuquerque con- 
tinued to use noncompetitive gas distribution contracts and had 
made no progress in replacing the pipeline lease. This occurred 
because Albuquerque had not given our prior report recommenda- 
tions adequate attention and had not assigned responsibility for 
administering the lease. Thus, we recommend that the Manager of 
Albuquerque (1) establish a specific plan of actionwith time frames 
to ensure aggressive pursuit of ways to further reduce natural gas 
costs and get maximum benefit from ownership of the Los Alamos 
pipeline, and-(2) assign organizational responsibility for the Los 
Alamos pipeline lease. The Albuquerque Management concurred 
with our findings and recommendations. 
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18927 (CONF-920584—, pp. 385) Overview of the Gas 
Research Institute (GRI) natural gas supply environmental pro- 
gram. USDOE Morgantown Energy Technology Center, WV 
(United States). May 1992. From US Department of Energy con- 
tractor review meeting on natural gas research and development: 
Morgantown, WV (United States); 5-6 May 1992. In Proceedings of 
the natural gas research and development contractors re- 
view meeting: DOE/METC-—92/6125. 408p. Order Number 
DE92001278. Source: OSTI; NTIS. 

The Gas Research Institute has embarked on a multi-year pro- 
gram to conduct technology assessment of environmental control 
strategies in the natural gas production industry. This program 
builds upon previous environmental assessments of this industry 
which have been in progress over the past couple of years at GRI 
The focus of the program is on the management of a broad set of 
environmental issues that includes: (1) naturally occurring radioac- 
tive materials (NORM), (2) air toxics with a particular emphasis on 
volatile aromatics such as benzene, toluene, and xylene, (3) pro- 
duces waters, (4) associated wastes, and (5) contaminated 
groundwaters and soils. GRI has assembled a multidisciplinary 
team to examine the regulatory, institutional, economic, and techni- 
cal factors involved in determining the appropriate management 
options in each of these areas with an emphasis on the identifica- 
tion and implementation of research and development opportunities 
that will effectively decrease the cost of environmental manage- 
ment in the natural gas industry. The purpose of this paper is to 
provide an overview of the research and development efforts in the 
GRI Natural Gas Supply Envirormental Program. For each of the 
research areas identified above, the nature of current research ef- 
forts are described and current results are summarized. In addition, 
the future plans in each area are discussed. 


18928 (NEI-DK-—1080) Formation of POM and NO, in con- 
nection with the combustion of natural gas in process 
burners: Reporting of measurements. Emission measure- 
ments. Energiministeriets Energiforskningsprogram. Miljoe og 
restprodukter. Holm Christensen, B. DK-Teknik, Soeborg (Den- 
mark). Nov 1992. 75p. (in Danish). Contract ENS-1323/89-5. Order 
Number DE93784714. Source: OSTI; NTIS; INIS. 

EFP-89. 

Measurements of the content of nitrogen oxides and 16 polyaro- 
matic hydrocarbons (PAH), including napthaline, in flue gas from 
four natural-gas fired process burners with low emission of nitrogen 
oxides are presented in addition to measurements of the content of 
oxygen and carbon dioxide. PAH2 emission was highest at high 
temperatures and an input effect where the proportion of primary 
air was low. NO, emission was dependent on the variation of the 
proportion of primary air, flue gas temperature and input effect. 
NO, emission was highest where the input effect was low, and 
lowest where the proportion of primary air was low and input effect 
and flue gas temperature were high. It was possible to adjust the 
burners so that NO2 emission was reasonably low without PAH2 
emission becoming high. It was concluded that the extent of car- 
bon monoxide emission can be used to indicate that of PAH2. 
Several gas burners of varying design and combustion principles 
were evaluated with regard to emission of NO, and PAH. Fiber 
burners gave low emission except in the case of PAH2 which was 
the same as for the other burners. Carbon monoxide emission was 
higher in the case of duct burners, but in this case it did not mean 
that PAH2 emission was higher. (AB). 


0310 Legislation and Regulations 


Refer also to citation(s) 18925 
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Refer also to citation(s) 20040, 20173 
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0340 Combustion 
Refer also to citation(s) 18821, 20126, 20171 


18929 (CONF-920584-, pp. 383-384) Preliminary technical 
and economic feasibility of a natural gas storage/co-fired 
retrofit system. Cobb, J.T. Jr. (K & M Engineering and Consulting 
Corp., Washington, DC (US)); Johnson, H.R. USDOE Morgantown 
Energy Technology Center, WV (United States). May 1992. From 
US Department of Energy contractor review meeting on natural gas 
research and development; Morgantown, WV (United States); 5-6 
May 1992. In Proceedings of the natural gas research and devel- 
opment contractors review meeting: DOE/METC—92/6125. 408p. 
Order Number DE92001278. Source: OSTI; NTIS. 

It has been suggested that utilities might increase their use of 
gas by purchasing it during periods of inexpensive availability and 
storing the gas it then owns for later use, when buying it from the 
source this is costly. This task was assigned to examine the tech- 
nical feasibility of this suggestion. Gas co-firing in coal-fired power 
plants has the potential for assisting these plants in meeting the re- 
quirements of Title IV of the Clean Air Act. It also can assist them 
in solving local non-compliance problems. In addition, a number of 
gas producers are shutting in wells during the summer months be- 
cause of lack of sales. Through a review of the literature and field 
visits to three electric utilities and one gas utility, it was established 
that co-firing of gas with coal in the boiler’s combustion zone and 
dual-firing of gas for a portion of the year are proven technologies, 
while gas rebum for NO, control is still in demonstration. 


04 OIL SHALES AND TAR SANDS 


Refer also to citation(s) 18656 
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18930 (DOE/CE/15533-T5) High efficiency shale oil recov- 
ery: Fifth quarterly report, January 1, 1993—-March 31, 1993. 
Adams, D.C. Energy Recovery Technology, Salt Lake City, UT 
(United States). 22 Apr 1993. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG01-92CE15533. Order 
Number DE93012268. Source: OSTI; NTIS; GPO Dep. 

The overall project objective is to demonstrate the high efficiency 
of the Adams Counter-Current shale oil recovery process. The effi- 
ciency will first be demonstrated on a small scale, in the current 
phase, after which the demonstration will be extended to the oper- 
ation of a small pilot plant. Thus the immediate project objective is 
to obtain data on oil shale retorting operations in a small batch ro- 
tary kiln that will be representative of operations in the proposed 
continuous process pilot plant. Although an oil shale batch sample 
is sealed in the batch kiln from the start until the end of the run, 
the process conditions for the batch are the same as the condi- 
tions that an element of oil shale would encounter in a continuous 
process kiln. Similar chemical and physical conditions (heating, 
mixing, pyrolysis, oxidation) exist in both systems.The two most 
important data objectives in this phase of the project are to demon- 
strate (1) that the heat recovery projected for this project is 
reasonable and (2) that an oil shale kiln will run well and not plug 
up due to sticking and agglomeration. The following was completed 
this quarter. (1) Twelve pyrolysis runs were made on five different 
oil shales. Ali of the runs exhibited a complete absence of any 
plugging, tendency. Heat transfer for Green River oil shale in the 
rotary kiln was 84.6 Btwhr/ft?/°F, and this will provide for ample 
heat exchange in the Adams kiln. (2) One retorted residue sample 
was oxidized at 1000°F. Preliminary indications are that the ash of 
this run appears to have been completely oxidized. (3) Further mi- 
nor equipment repairs and improvements were required during the 
course of the several runs. 
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0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 19120 


18931 (CNIC—00587) Digital image integration technique of 
multi-geoscience information dominated by aerial radiometric 
measurements. Liu Dechang (Beijing Research Inst. of Uranium 
Geology (China)); Sun Maorong; Zhu Deling; Zhang Jingbo; He 
Jianguo; Dong Xiuzhen. China Nuclear Information Centre, Beijing, 
BJ (China). Feb 1992. [10p.] (In Chinese). (BRIUG—0007.). Order 
Number DE93623370. Source: OSTI; NTIS (US Sales Only); INIS. 

The geologic metallogenetic environment of uranium at Lian 
Shan Guan region has been studied by using digital image integra- 
tion technique of multi-geoscience information with aerial 
radiometric measurements. It includes the classification of uranium- 
bearing rock, recognizing patterns of ore-forming and geologic 
mapping in ore field. Some new tectonic structure was found in this 
region that gives significant information for further exploring of ura- 
nium ore. After multi-parameters screening of aerial radiometric 
data, patterns recognizing and multi-geoscience information inte- 
gration analysis, four prospective metallogenetic zones were 
predicted, and the predication was proved by further geologic 
survey. Three of the four zones are very encouraging, where ore- 
forming structures, hydrothermal deposits, wall-rock alteration, 
primary and secondary uranium ore and rich uranium mineraliza- 
tion are discovered. The department of geologic exploring has 
decided that these zones will enjoy priority in the examination for 
further prospecting of uranium ores. 


18932 (INIS-BR-3132) Uranium potentialities of precam- 
brian from Goias State. Danni, J.C.M.; Marini, O.J.; Faria, A. de: 
Dardenne, M.A. Brasilia Univ., DF (Brazil). Dept. de Geociencias. 
1983. [51p.] (In Portuguese). Order Number DE93624530. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A chrono-stratigraphy synthesis of geological unities from Pre- 
cambrian, with emphasis on characterization of its depositional 
region, tectonics and or lithology is presented. The main ideas re- 
lating to uranium metallogeny in precambrian ages referring to 
geologic situation in Goias is described. The uranium occurrence 
associated to precambrian unities from region and some interpreta- 
tions for evaluation the potentialities of uranium metallotect are 
also cited. (C.G.C.). 
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18933 (INIS-mf-13516, pp. 7-13) Overview of thorium uti- 
lization programme in India. Chidambaram, R. (Bhabha Atomic 
Research Centre, Bombay (India)). Indian Nuclear Society, Bom- 
bay (India); Atomic Energy Society of Japan, Tokyo (Japan). 1991. 
[300p.] (CONF-9012164—: Indo-Japan seminar on thorium utiliza- 
tion, Bombay (India), 10-13 Dec 1990). In Proceedings of the 
Indo-Japan seminar on thorium utilization (held at Bombay during 
December 10-13, 1990). Order Number DE93623250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Indian is a country with large deposits of thorium and relatively 
modest deposits of uranium. Indian nuclear power programme is 
therefore aimed at reaching the goal of being able to use thorium 
for power generation purpose on a large scale. It naturally follows 
that a very significant R and D effort is devoted to this goal right 
from the beginning of Indian’s programme. The main thrust has 
been along the following directions : (a) The front end the cycle, 
which includes mining, purification, material development, various 
aspects of fuel fabrication like production of mixed oxides through 
impregnation, sol-gel process, as also fuel development and in-pile 
testing and out-pile testing. A specific issue here is the fabrication 
of highly active U-233 bearing fuels. (b) The reactor part, which 
deals with the examination of various fuel cycles for the most 
optimal way to introduce thorium into reactors, evaluation of calcu- 
lational formalisms and nuclear data for thorium work, and finally, a 
search for ways to introduce thorium into the current generation of 
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PHWRs without upsetting the ongoing power programme. (c) The 
back end of the fuel cycle, which deals with the reprocessing of 
thorium fuels, waste disposal, health physics aspects, and radiation 
hazards. (d)Based on the experience accumulated by now and the 
stage in which we are in the pursuit of our power programme, the 
design of an advanced heavy water reactor(AHWR), which will be 
a taken-off from the present PHWR and will be optimised for tho- 
rium, has been taken up. A general overview of all the work that 
has been done in BARC and in other units of DAE is presented. 
(author). 16 refs., 2 figs. 


18934 (INIS-mf-13516, pp. 99-104) Production and fabrica- 
tion of thorium fuels at BARC. Vijayaraghavan, R. (Bhabha 
Atomic Research Centre, Bombay (india). Atomic Fuels Div.). In- 
dian Nuclear Society, Bombay (India); Atomic Energy Society of 
Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164-: Indo-Japan 
seminar on thorium utilization, Bombay (India), 10-13 Dec 1990). In 
Proceedings of the Indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Thorium oxide can be consolidated by conventional powder met- 
allurgy technique of compaction and sintering. Thorium oxide is a 
difficult material to sinter and even at a sintering temperature of 
2000degC, the density achievable is not > 80% T.D. Hence, acti- 
vated sintering with the use of additives is resorted to for achieving 
densities > 90% T.D. Sinterability of thoria powders obtained from 
different compounds such as hydroxide, hydrocarbonate, tannate, 
oxalate etc. has been thoroughly investigated. The effect of differ- 
ent additives such as CaO, CaFo, MgO, Nb2Os on the sinterability 
of thoria has been extensively studied. With the addition of 0.25% 
Nb2Os, sintering temperature can be brought down to as low as 
1150deg-1200degC. High density thoria pellets have been 
fabricated for use in CIRUS, DHRUVA, FBTR, PHWRs and Experi- 
mental Fission/Fusion Hybrid Systems. (author). 6 refs., 8 figs. 


18935 


(INIS-mf-13516, pp. 137-147) Extraction and refining 
of thorium. Keni, V.S. (Bhabha Atomic Research Centre, Bombay 
(India). Chemical Engineering Div.). Indian Nuclear Society, Bom- 
bay (India); Atomic Energy Society of Japan, Tokyo (Japan). 1991. 
[300p.] (CONF-9012164—: Indo-Japan seminar on thorium utiliza- 
tion, Bombay (india), 10-13 Dec 1990). In Proceedings of the 
Indo-Japan seminar on thorium utilization (held at Bombay during 


December 10-13, 1990). Order Number DE93623250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The process technology for extraction of thorium from ores, es- 
pecially monazite concentrate, and its refining to nuclear grade is 
presented. The methods for ore breakdown to produce thorium 
concentrates are briefly stated and the characteristics of these con- 
centrates, as they affect further processing, are indicated. The 
various available options for winning of nuclear grade compounds, 
especially thorium nitrate, are described. A brief account of the 
current practice in India is given. Monazite breakdown can be ac- 
complished by reaction with conc. sulphuric acid (acid process), or 
by sodium hydroxide lye (alkali process), to produce thorium con- 
centrate which is further processed to get pure thorium compounds 
such as the nitrate. The purification is achieved by some variant or 
the other of the solvent extraction process with tributyl phosphate 
as solvent. Purification by fractional precipitation is also possible 
and is practiced in older plants, but is more expensive in reagent 
consumption. The concentrates produced by the alkali digestion 
process are better amenable for purification by solvent extraction, 
in contrast to those from the acid digestion process as the latter 
give solutions containing high concentrations of phosphate and sul- 
phate which are detrimental to solvent extraction. Acid process 
concentrates have to be treated for removal of phosphate and sul- 
phate prior to solvent extraction. The solvent extraction process 
can give nuclear grade product at a cost comparable to that of 
mantle grade and the same plants can cater to both demands. In 
India, monazite is industrially exploited for rare earths, by the alkali 
digestion process. Thorium nitrate is produced from the thorium 
concentrate by-product, by fractional precipitation as well as solvent 
extraction processes. A new plant using direct solvent extraction 
process is under construction. (author). 23 refs., 4 figs., 2 tabs. 
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18936 (CONF-930446-1) A dedicated compressor monitor- 
ing system employing current signature analysis. Castleberry, 
K.N.; Smith, S.F. Oak Ridge National Lab., TN (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 47. meeting of the 
Mechanical Failures Prevention Group: the systems engineering 
approach to mechanical failure prevention; Virginia Beach, VA 
(United States); 13-15 Apr 1993. Order Number DE93010270. 
Source: OSTI; NTIS; GPO Dep. 

The use of motor current signature analysis (CSA) has been es- 
tablished as a useful method for periodic monitoring of electrically 
driven equipment. CSA is, moreover, especially well suited as the 
basis for a dedicated continuous monitoring system in an industrial 
setting. This paper presents just such an application that has been 
developed and installed in the US government uranium enrichment 
plant at Portsmouth, Ohio. The system, which is designed to detect 
specific axial-flow compressor problems in 1700-hp gaseous diffu- 
sion compressors, is described in detail along with an explanation 
of detected fault conditions and the required signal manipulations 
Amplitude demodulation and subsequent digital processing of mo- 
tor signals sensed from area control room ammeter loops are used 
to accomplish the desired monitoring task. Using modified off-the- 
shelf multiplexing equipment, a 386-type personal computer, and 
special digital signal processing hardware, the system is presently 
configured to monitor ten compressors but is expandable to moni- 
tor more than 100. Within its first few days of operation in 
September 1992, the system detected a compressor problem that, 
when corrected, resulted in a cost avoidance of about $150,000, 
which more than paid for the hardware and software development 


costs. Finally, plans to expand system coverage in the coming year 
are also discussed. 


18937 (ES/ESH-22/V3) Paducah Gaseous Diffusion Plant 
environmental report for 1991: Volume 3. Williams, M.F. (ed.) 
(Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States)). Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(United States); Paducah Gaseous Diffusion Plant, KY (United 
States). Oct 1992. 315p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00001_ ;ACO05- 
840R21400. Order Number DE93007812. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This two-part report is published annually. It reflects the results 
of an environmental monitoring program designed to quantify po- 
tential increases in the concentration of contaminants and potential 
doses to the resident human population from the Paducah 
Gaseous Diffusion Plant (PGDP). PGDP’s overall goal for environ- 
mental management is to protect the environment and PGDP's 
neighbors and to maintain full compliance with all current regula- 
tions. The current environmental strategy is to identify any 
deficiencies and to develop a system to resolve them. The long- 
range goal of environmental management is to minimize the source 
of pollutants, to reduce the generation of waste, and to minimize 
hazardous waste by substitution of materials. Environmental- 
monitoring systems at PGDP include emission-monitoring networks 
for airborne and aqueous discharges, groundwater monitoring, 
solid waste characterization, and ambient-sampling networks for 
air, surface water, groundwater, vegetation, food crops, fish, 
wildlife, soil, and surface stream sediments. 


18938 (K/TCD-1048) Feasibility of gas-phase decontamina- 
tion of gaseous diffusion equipment. Munday, E.B.; Simmons, 
D.W. Oak Ridge Gaseous Diffusion Plant, TN (United States). Feb 
1993. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840T21400. Order Number 
DE93009793. Source: OSTI; NTIS; GPO Dep. 

The five buildings at the K-25 Site formerly involved in the 
gaseous diffusion process contain 5000 gaseous diffusion stages 
as well as support facilities that are internally contaminated with 
uranium deposits. The gaseous diffusion facilities located at the 
Portsmouth Gaseous Diffusion Plant and the Paducah Gaseous 
Diffusion Plant also contain similar equipment and will eventually 
close. The decontamination of these facilities will require the most 





cost-effective technology consistent with the criticality, heaith 
physics, industrial hygiene, and environmental concerns; the tech- 
nology must keep exposures to hazardous substances to levels as 
low as reasonably achievable (ALARA). This report documents re- 
cent laboratory experiments that were conducted to determine the 
feasibility of gas-phase decontamination of the internal surfaces of 
the gaseous diffusion equipment that is contaminated with uranium 
deposits. A gaseous fluorinating agent is used to fluorinate the solid 
uranium deposits to gaseous uranium hexafluoride (UF,), which 
can be recovered by chemical trapping or freezing. The lab results 
regarding the feasibility of the gas-phase process are encouraging. 
These results especially showed promise for a novel decontamina- 
tion approach called the long-term, low-temperature (LTLT) 
process. In the LTLT process: The equipment is rendered leak 
tight, evacuated, leak tested, and pretreated, charged with chlorine 
trifluoride (CIF3) to subatmospheric pressure, left for an extended 
period, possibly > 4 months, while processing other items. Then 
the UF, and other gases are evacuated. The UF¢ is recovered by 
chemical trapping. The lab results demonstrated that CIF; gas at 
subatmospheric pressure and at ~ 75°F is capable of volatilizing 
heavy deposits of uranyl fluoride from copper metal surfaces suffi- 
ciently that the remaining radioactive emissions are below limits. 


18939 (ORNL/CSD/TM-288) Calculational criticality analy- 
ses of 10- and 20-MW UF, freezer/sublimer vessels. Jordan, 
W.C. Oak Ridge National Lab., TN (United States). Feb 1993. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93009871. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Calculational criticality analyses have been performed for 10- 
and 20-MW UF, freezer/sublimer vessels. The freezer/sublimers 
have been analyzed over a range of conditions that encompass 
normal operation and abnormal conditions. The effects of HF mod- 
eration of the UF, in each vessel have been considered for 
uranium enriched between 2 and 5 wt % °95U. The results indicate 
that the nuclearly safe enrichments originally established for the 


operation of a 10-MW freezer/sublimer, based on a hydrogen-to- 


uranium moderation ratio of 0.33, are acceptable. If strict 
moderation control can be demonstrated for hydrogen-to-uranium 
moderation ratios that are less than 0.33, then the enrichment lim- 
its for the 10-MW freezer/sublimer may be increased slightly. The 
calculations performed also allow safe enrichment limits to be es- 
tablished for a 20-NM freezer/sublimer under moderation control. 


18940 (UCRL-JC—109480) Effects of vacuum exposure on 
stress and spectral shift of high reflective coatings. Stolz, C.J.; 
Taylor, J.R.; Eickelberg, W.K.; Lindh, J.D. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9206138-2: 5. topical meeting on optical 
interference coating, Tucson, AZ (United States), 1-5 Jun 1992). 
Order Number DE93009318. Source: OSTI; NTIS; GPO Dep. 

The Atomic Vapor Laser Isotope Laser Separation (AVLIS) pro- 
gram operates the world’s largest average power dye laser; the 
dye laser beams are combined, formatted, and transported in vac- 
uum. The optical system is aligned at atmosphere, while the 
system must meet requirements in vacuum. Therefore, coating per- 
formance must be characterized in both atmosphere and vacuum. 
Changes in stress and spectral shift in ambient and vacuum envi- 


ronments are reported for conventional and dense multilayer 
dielectric coatings. 


18941 (UCRL-JC—112517) Closely spaced mirror pair for 
reshaping and homogenizing pump beams in laser amplifiers. 
Bass, |.L. Lawrence Livermore National Lab., CA (United States). 
Dec 1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930159-30: 
OE/LASE '93: International Society for Optical Engineering (SPIE) 
conference, Los Angeles, CA (United States), 16-23 Jan 1993). Or- 
der Number DE93011948. Source: OSTI; NTIS; INIS; GPO Dep. 
Channeling a laser beam by multiple reflections between two 
closely-spaced, parallel or nearly parallel mirrors, serves to re- 
shape and homogenize the beam at the output gap between the 
mirrors. Application of this device to improve the spatial overlap of 
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@ copper laser pump beam with the signal beam in a dye laser am- 
plifier is described. This technique has been applied to the AVLIS 
program at the Lawrence Livermore National Laboratory 
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Refer also to citation(s) 18955, 18960, 18961, 19693, 19772, 
19773, 19796, 19896, 20197, 20198, 20199, 20202, 20284, 20321, 
20325, 20326, 20327, 22454, 22455, 22580 


18942 (DPW-3719) Project 8980, Savannah River Plant, 
Separations 200 Area, Building 235-F, Metallurgical — Casting 
furnace and crucible dimensions. Urban, |.J. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). 6 Nov 
1951. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-479). Order Number 
DE93011176. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum provides a discussion of crucible dimensions 


for the two casting furnaces of the fabrication line at the Savannah 
River Plant. 


18943 (DPW-3736) [Travel to KAPL to investigate pro- 
posed triple evaporation coupling between the canyon and 
button line]: Trip report, November 1, 1951. Barber, J.R. Du 
Pont de Nemours (E.1.) and Co., Wilmington, DE (United States) 
Explosives Dept. 7 Nov 1951. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-482). Order Number DE93011179. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses investigations which are being con- 
tinued at KAPL on the proposed triple evaporation coupling 
between the canyon and the button line. This work will include de- 
termination of the behavior of the peroxide precipitate made after 
the evaporation. 


18944 (DPW-3848) Meeting on dimensional stability of 
uranium. Dunnington, B.W. Du Pont de Nemours (E.|.) and Co., 
Wilmington, DE (United States). Explosives Dept. 5 Nov 1951. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-451). Order Number 
DE93011146. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. URANIUM/stability; SAVANNAH RIVER 
PLANT; URANIUM; STABILITY; DIMENSIONS; MEETINGS; IRRA- 
DIATION; DEPLETED URANIUM; ALLOYS 


18945 (DPW-4060) Schenectady meetings, KAPL repro- 
ducibility runs: Technical operating standards. Evans, J.E. Du 
Pont de Nemours (E.!.) and Co., Wilmington, DE (United States). 
12 Dec 1951. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-421). Order Num- 
ber DE93010987. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses two meetings held at KAPL with du 
Pont and G. E. personnel to explore preferred operating practices 
for the reproducibility runs scheduled to start before 1 February 
1952 conclusions are provided. 


18946 (DPW-4144) [Committee on Improved Dimensional 
Stability of Uranium]. Woodhouse, J.C. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 19 
Dec 1951. 1p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-444). Order Num- 
ber DE93011138. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. URANIUM/stability; URANIUM; STABIL- 
ITY; QUALITY CONTROL; DIMENSIONS; SAVANNAH RIVER 
PLANT; MEETINGS; METALLURGY 


18947 (DPW-4878) [Savannah River 400 Area design]: Trip 
report, March 10, 1952—March 14, 1952. Hood, J.P. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). 17 Mar 
1952. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-488). Order Number 
DE93011185. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip report covers subjects discussed on a trip to Wilmington 
to review the Savannah 400 Area design in the light of Dana start- 
up experience. 
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18948 (HW-61702) Hanford Laboratories Operation 
monthly activities report, August 1959. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Sep 1959. 169p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RLO1830. Order Number 
DE93010553. Source: OSTI; NTIS (US Sales Only); GPO Dep 
This is the monthly report for the Hanford Laboratories Opera- 
tion, August, 1959. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology financial activities, visits, biology op- 
eration, physics and instrumentation research, employee relations, 
and operations research and synthesis operation are discussed 
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Refer also to citation(s) 18984, 19005, 19319, 19355, 20427, 


20455, 20637, 20638 


18949 (ANL/CMT/CP-—78937) Pyrochemical recovery of ac- 
tinides. Laidler Argonne National Lab., IL (United States) 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930433-2: 55 
annual American power conference, Chicago, IL (United States), 
13-15 Apr 33). Order Number DE93009206. Source: OST; 
NTIS; INIS e 

This report ¢ es an important advantage of the Integral 
Fast Reactor which is its ability to recycle fuel in the process 
of power generation, extending fuel resources by a considerable 
amount and assuring the continued viability of nuclear power 
stations by reducing dependence on external fuel supplies. Pyro- 
processing is the ns whereby the recycle process is 
accomplished. It car be applied to the recovery of fuel con- 
stituents from spent fuel generated in the process of operation of 
conventional light water reactor power plants, offering the means to 
recover the valuable fuel resources remaining in that material. 


18950 ARH-302-Del.) 200 Areas operation monthly report, 
March 1968. A Richfield Hanford Co., Richland, WA (United 


States). 22 Apr 1¢ 53p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93008595. Source: O 

This report for March 1968, from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 


OSTI; NTIS (US Sales Only); GPO Dep. 


Purex and R 
nance; Finan 


operation; Finished products operation; mainte- 
operations; facilities engineering; research; 
employee relations; waste management; and technical services. 


18951 (ARH-—1102-Del.) 200 Areas operation monthly re- 
port, March 1969. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 21 Apr 1969. 47p. Sponsored by USDOE, Wash- 
ington, DC (Unit. ates). DOE Contract ACO6-76RL01830. Order 
Number DE93« Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report for March 1969, from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; waste management; and technical services. 


18952 (ARH—1505-Del.) 200 Areas operation monthly re- 
port, May 1970. Atiantic Richfield Hanford Co., Richland, WA 
(United States). 22 Jun 1970. 54p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93008598. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report for May 1970, from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; waste management; and technical services. 


18953 (ARH-1511-Del.) 200 Areas operation monthly re- 
port, November 1970. Atlantic Richfield Hanford Co., Richland, 
WA (United States). 21 Dec 1970. 62p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 


Order Number DE93008599. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 
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This report for November 1970, from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance; Financial operations; facilities engineering; research; 


and employee relations; waste management; and technical ser- 
vices 


18954 (ARH-1906-Del.) 200 Areas operation monthly re- 
port, June 1971. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 20 Jul 1971. 59p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93008600. Source: OSTI; NTIS (US Sales Only); GPO 
Dep 

This report for June 1971, from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; waste management; and technical services 


18955 (BARC—1992/E/018) Study on the use of macrop- 
orous cation exchange resins for the separation and 
purification of uranium from thorium. Rastogi, R.K. (Bhabha 
Atomic Research Centre, Bombay (India). Fuel Chemistry Div.); 
Mahajan, M.A.; Chaudhuri, N.K. Bhabha Atomic Research Centre, 
Bombay (india). 1992. [30p.] Order Number DE93623262. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The possibility of using macroporous cation exchange resins for 
the purification of uranium from thorium relevant to the final purifi- 
cation of uranium after reprocessing thorium breeder fuel was 
explored. Two macroporous cation exchange resins were studied 
and compared with a commonly used gel type resin. Batch experi- 
ments and column experiments were performed to generate 
equilibrium data and to optimise the procedure for the separation 
of U from Th under process condition. Under the same condition 
Tulsion T-42 gave product U containing 0.1% of Th, while 
Amberlyst-15 gave the product U containing 1% of Th. Loading 
and washing rates were much higher (120 ml/hr) than those used 
for gel type resins {40 mV/hr). Though the volume of wash required 
for >90% recovery of U is more than that required with the gel 
type resin the disadvantage due to that is more than compensated 
by the use of high flow rate of loading and washing to give higher 
throughput. Thus there is a definite advantage of U purification with 
macroporous resins as compared to usual gel type resins. (author). 
23 refs., 3 figs., 10 tabs. 


18956 (CEA-CONF-11237) Qualitative simulation for super- 
vision of a nuclear reprocessing plant. Leyval, L.; Ledoux, A. 
CEA Centre d'Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1991. [5p.] (CONF- 
9109484—: Conference on fault detection, supervision and safety 
for technical processes, Baden-Baden (Germany), 10-13 Sep 
1991). Order Number DE93624363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper deals with the first application of a supervision sup- 
port system to a part of a nuclear reprocessing plant. The system 
is called DIAPASON; its role is to help the operators to understand 
the behaviour of the process, and to diagnose failures if needed. 
This paper is only concerned with the simulation of the behaviour 
of the process and the associated explanations provided by DIA- 
PASON during the normal operation periods. The modeling, 
simulation techniques are presented, when applied to a nuclear 
process. A causal graph linking the relevant variables by Qualita- 
tive Transfer Functions models the process behaviour. The 
simulation consists in propagating through the entire graph the sig- 
nificant events detected on the input variables or on measurable 
disturbances of the process. As a result, the evolutions of all the 
other variables are obtained. The explanations that can be pro- 
vided at the present time are deduced from the simulation. 


18957 (CEA-CONF—11243) Chemical engineering in fuel re- 
processing. The French experience. Viala, M. (CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement); Sombret, C.; Cheron, P.; Tarnero, M.; 
Bernard, C.; Miquel, P.; Moulin, J.P. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 





Retraitement. 1992. [17p.] (CONF-921102-: Joint American Nu- 
clear Society (ANS)/European Nuclear Society (ENS) international 
meeting on fifty years of controlled nuclear chain reaction: past, 
present, and future, Chicago, IL (United States), 15-20 Nov 1992). 
Order Number DE93624364. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Reprocessing is the back-end of the nuclear fuel cycle, designed 
to recover valuable fissile materials, especially plutonium, and to 
condition safely all the wastes ready for disposal. For its new com- 
merciai reprocessing plants (UP; and UP2800) COGEMA decided 
to include many engineering innovations as well as new processes 
and key-components developed by CEA. UP, is a complete new 
plant with a capacity of 800 t/y which was put in operation in Au- 
gust 1990. UP2800 is an extension of the existing UP» facility, 
designed to achieve the same annual capacity of 800 t/y, to be put 
in operation at the end of 1993 by the commissioning of a new 
head-end and highly active chemical process facilities. 


18958 (CNIC—00612) Research on solvent extraction pro- 
cess for reprocessing of Th-U fuel from HTGR. Bao Borong 
(Academia Sinica, Shanghai, SH (China). Shanghai Inst. of 
Nuclear Research); Wang Gaodong; Qian Jun. China Nuclear In- 
formation Centre, Beijing, BU (China). May 1992. [8p.] (In Chinese). 
(SINR-0002.). Order Number DE93623300. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The unique properties of spent fuel from HTGR (high tempera- 
ture gas cooled reactor) have been analysed. The single solvent 
extraction process using 30% TBP for separation and purification 
of Th-U fuel has been studied. In addition, the solvent extraction 
process for second uranium purification is also investigated to meet 
different needs of reprocessing and reproduction of Th-U spent fuel 
from HTGR. 


18959 (CONF-930403-22) Design of the Fuel Disassembly 


System for the Recycle Equipment Test Facility. Bradley, E.C.; 


Mouring, R.W.; Hardy, J.E. Oak Ridge National Lab., TN (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 5. topical 
meeting on robotics and remote systems; Knoxvilie, TN (United 
States); 26-29 Apr 1993. Order Number DE93007864. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Oak Ridge National Laboratory (ORNL) has completed detail 
design of the Recycle Equipment Test Facility (RETF) Fuel Disas- 
sembly System (FDS). The purpose of the FDS is to disassemble 
spent fuel from two Japanese breeder reactors, MONJU and 
JOYO, for reprocessing. The design consists of mechanical equip- 
ment for handling the fuel assemblies and performing laser cutting. 
Designs of electrical instrumentation and control equipment are 
also provided. The FDS design has been delivered to Power Reac- 
tor and Nuclear Fuel Development Corporation (PNC) to be 
fabricated and tested in Japan prior to being installed in the RETF. 


18960 (DPSTSA-—200-10-2-Suppl.2A-Rev.1-Del.Ver.) Safety 
analysis, 200 Area, Savannah River Plant: Separations area 
operations: Building 221-H, B-Line, Scrap Recovery Facility 
(Supplement 2A): Revision 1. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (United States). Savannah River Lab. Jul 1991. 
150p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE93009746. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The now HB-Line is located an top of the 221-H Building on the 
fifth and sixth levels and is designed to replace the aging existing 
HB-Line production facility. The new HB-Line consists of three sep- 
arate facilities: the Scrap Recovery Facility, Neptunium Facility, 
and Plutonium Oxide Facility. The Scrap Recovery Facility is de- 
signed to routinely generate nitrate solutions of *°5U?99Pu and 
Pu-238 fromscrap for purification by anion exchange or by solvent 
extraction in the canyon. The now facility incorporates improve- 
ments in: (1) engineered controls for nuclear criticality, (2) cabinet 
integrity and engineered barriers to contain contamination and min- 
imize personnel exposure to airborne contamination, (3) shielding 
and remote operations to decrease radiation exposure, and (4) 
equipment and ventilation design to provide flexibility and improved 
process performance. 
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18961 (DPSTSA-200-10-3) Safety analysis, 200 Area, Sa- 
vannah River Plant: Separations area operations: Receiving 
Basin for Offsite Fuel (Supplement 3). Alien, P.M. Du Pont de 
Nemours (E.|.) and Co., Aiken, SC (United States). Savannah 
River Lab. Sep 1983. 183p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001 -;ACO9- 
89SR18035. Order Number DE93009790. Source: OSTI; NTIS; 
GPO Dep. 

Analysis of the Savannah River Plant RBOF and RRF included 
an evaluation of the reliability of process equipment and controls, 
administrative controls, and engineered safety features. The 
evaluation also identified potential scenarios and radiological con- 
sequences. Risks were calculated in terms of 50-year population 
dose commitment per year (man-rem/year) to the onsite and offsite 
population within an 80 Km radius of RBOF and RRF, and to an 
individual at the plant boundary. The total 50-year onsite and off- 
site population radiological risks of operating the RBOF and RRF 
were estimated to be 1.0 man-rem/year. These risks are signifi- 
cantly less than the population dose of 54,000 man/remvyr for 
natural background radiation in a 50-mile radius. The 50-year maxi- 
mum Offsite individual risk from operating the facility was estimated 
to be 2.1 x 10° rem/yr. These risks are significantly lower than 93 
mrenmvyr an individual is expected to receive from natural back- 
ground radiation in this area. The analysis shows that the RBOF 
and RRF can be operated without undue risk to onsite personnel 
or to the general public. 


18962 (DPW-53-1326) Advances in remote maintenance 
techniques at Hanford. Peery, L.C. Du Pont de Nemours (E.1.) 
and Co., Wilmington, DE (United States). Explosives Dept. 27 Oct 
1953. 3p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract AC09-76SR00001. (SR/H-389). Order Number 
DE93008818. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In accordance with your request, we asked S. A. McNeight to 
summarize recent Hanford remote maintenance experiences partic- 
ularly with regard to equipment and facilities which represent 
alterations or modifications and Otherwise depart from the original 
221 T-B-U design concept. The attached latter from McNeight em- 
phasizes the successful application of the Redox ball-and-socket 
type connector, and the need for drawings showing exact “as built” 
locations of tank and canyon wall nozzles. No attempt was made in 
this letter to summarize current Hanford experience with remotely 
maintained process pumps, flow control valves, flow measuring in- 
struments, and solvent extraction contactors. Full scale prototypes 
of equipment designed for the proposed Hanford Purex plant are 
undergoing cold tests at this time, and some new approaches to 
remote maintenance techniques may evolve from this work. 


18963 (DPW-4001) [Travel to KAPL to discuss mixer- 
settler designs tor the plutonium waste recovery process]: 
Trip report, December 4, 1951. Girdier, R.M. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). 6 Dec 
1951. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-448). Order Number 
DE93011142. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

J. R. Barber and the writer met at KAPL on December 4, 1951 
with E. B. Sheldon and F. W. Tober of ORNL - du Pont to discuss 
with E. R. Gilbert (du Pont) J. Marsden, B. Coplan, and other KAPL 
personnel, mixer-settle-designs for the plutonium waste recovery 
process, and evaluation of the recovery solvent extraction step in 
mixer-settlers. Progress on other subjects related to plutonium con- 
centration and purification is also reported in this memorandum. 


18964 (DPW-4794) Project 8980, Savannah River Plant, 
Separations 200 Area, Building 221 — Button line. Barber, J.R. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 6 Mar 1952. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H-497). Or- 
der Number DES93011194. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

in this report dated March 6, 1952, drawings W145614, Rev. 2 
(92-64); W145517, Rev. 2 (92-65); and W145592, Rev. 2 (92-69) 
from the 221 Building in the 200 Area were reviewed by members 
of the process group. The review team offered comments for im- 
plementation, which are included in this report. 
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18965 (HW-57328-Del.) Chemical Processing Department 
monthly report for August 1958. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Sep 
1958. 84p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010550. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for August 1958 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operation; facilities engineering; research; and 
employee relations 


18966 (HW-59644) Redox in-line monitoring instruments 
information manual. Erlandson, O.D. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 25 
Mar 1959. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010054. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The in-line monitoring instruments installed in the Redox plant in 
the late 1950s consisted of six gamma monitors, a single channel 
gamma spectrometer, an alpha monitor, and a neutron counter. A 
gamma monitor on the steam condensate outlet line and a uranium 
monitor on the 2DFS stream were to be added at a later date. The 
first section of this information manual describes the in-line gamma 
monitors and gives operating instructions for them. The second 
section covers the alpha monitor, and the third section the neutron 
counter. Sections on the uranium monitor and the steam header 
gamma monitor were to be added at a later date. 


18967 (HW-66646-Del.) Chemical Processing Department 
monthly report for August 1960. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Sep 
1960. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010554. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, for August 1960 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation: 


Purex and Redox operation; finished products operation; mainte- 


nance; Financial operation; facilities engineering; research; 


employee relations; and special separation processing and auxil- 
laries operation. 


18968 (INIS-BR-3117) Chemical treatment of ammonium 
fluoride solution in uranium reconversion plant. Carvalho Fra- 
jndlich, E.U. de. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1992. [137p.] (in Portuguese). Or- 
der Number DE93624365. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A chemical procedure is described for the treatment of the fil- 
trate, produced from the transformation of uranium hexafluoride (U 
Fg) into ammonium uranyl carbonate (AUC). This filtrate is an 
intermediate product in the U Fg to uranium dioxide (U O2) recon- 
version process. The described procedure recovers uranium as 
ammonium peroxide fluoro uranate (APOFU) by precipitation with 
hydrogen peroxide (Hz Oo), and as later step, its calcium fluoride 
(CaF2) co-precipitation. The recovered uranium is recycled to the 
AUC production plant. (author). 


18969 (INIS-mf-13516, pp. 14-19) Activities in research 
committee on thorium-fuelled nuclear reactors of the Atomic 
Energy Society of Japan. Oishi, Jun (Kyoto Univ. (Japan). Fac- 
ulty of Engineering). Indian Nuclear Society, Bombay (India); 
Atomic Energy Society of Japan, Tokyo (Japan). 1991. [300p.] 
(CONF-9012164—: Indo-Japan seminar on thorium utilization, Bom- 
bay (India), 10-13 Dec 1990). In Proceedings of the Indo-Japan 
seminar on thorium utilization (held at Bombay during December 
10-13, 1990). Order Number DE93623250. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Research Committee on Thorium-fuelled Nuclear Reactors 
was set up in the Atomic Energy Society of Japan in December, 
1985 and was closed in December 1989. One of the tasks of the 
Committee was to review and survey the status of R and D in the 
world in the field of chemical processing of molten salt thorium fuel 
used in molten salt reactor. Molten salt fuel is a mixture of molten 
UF, (fissile) and molten ThF, (fertile) dissolved into a melt of ’LiF- 
BeF, (the so called Flibe). By thermal neutron irradiation in a 
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reactor, °°3Pa and the neutron poisons of some lanthanides are 
produced in the fuel. The object of chemical processing is to re- 
move these elements, and the principal part of processing is in 
extraction of these elements between molten salt phase and liquid 
Bi phase containing Li as a reductant. Equilibrium distribution of 
these elements in this two-phase contacting system is considerably 
affected by the composition of molten salt and the concentration of 
Li in liquid Bi phase. Extraction behaviour can be explained well by 
assuming the presence of fluoride complexes in molten salt phase 
and that of intermetallic compounds in liquid Bi phase. Another in- 
termetallic compound different from that in the core liquid Bi 
appears on the interface of molten salt and liquid Bi, and this inter- 
metallic compound seems to control the rate of extraction. The 9H 
(=T) is necessarily formed in the molten salt due to the neutron 
irradiation of ’Li in the Flibe. Its chemical form is TF and HT result- 
ing from the combination of T with coexistent Ho in the system. 
The chemical form is very important in deciding the method of re- 
covery of T from the molten salt. (author). 9 refs., 5 figs., 3 tabs. 


18970 (INIS-mf-13516, pp. 169-176) Experience in final 
separation, purification and recycling of uranium-233. Ramanu- 
jam, A. (Bhabha Atomic Research Centre, Bombay (India). Fuel 
Reprocessing Div.). Indian Nuclear Society, Bombay (India); 
Atomic Energy Seti of Japan, Tokyo (Japan). 1991. [300p.] 
(CONF-9012164—: Indo-Japan seminar on thorium utilization, Bom- 
bay (India), 10-13 Dec 1990). In Proceedings of the Indo-Japan 
seminar on thorium utilization (held at Bombay during December 
10-13, 1990). Order Number DE93623250. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The tasks undertaken for the recovery and recycling of 2°5U as 
part of the various Dept. of Atomic Energy programmes on 7°3U 
are summarised. For the recovery of °95U from irradiated thorium, 
two extraction schemes with 5% TBP as extractant were proposed 
and tested for the preferential extraction of °°°U. With these 
schemes it was possible to get uranium product with only 5 to 10% 
thorium contamination, ae the apace feeds contained 200 g/| 
thorium with 0.12% U. In the ®°°U subcritical and Purnima Il 
reactor experiments fit UO2(NO3)2 solution systems, Fuel Repro- 
cessing Division was responsible for the supply of °°5U and for its 
subsequent recovery and repurification from experimental wastes 
often containing significant amounts of boron. The experience indi- 
cates that for the removal of many cationic impurities from °°5U 
including trace level boron, TBP extraction is satisfactory. Anion 
exchange sorption of °95U in acetate medium is useful for the sep- 
aration of ?°5U from many cations except boron. Cation exchange 
sorption of °35U in nitric acid medium is satisfactory for the removal 
of macro amounts boron in an otherwise pure product. During the 
2331J-Al alloy fuel fabrication for Kamini reactor, the technique 
adopted for the recovery and recycling of °°°U from scraps was ni- 
tric acid dissolution of the alloy with mercuric nitrate as catalyst 
followed by purification of ?°5U using TBP extraction procedure. 
During Purnima Il reactor experiments, the radiation exposure in- 
herent in the handling of °°U solution containing ppm levels of 
282U) were minimized by insitu purification of the solution by pass- 

ing it through a cation exchange cartridge to remove the built up 

Th (decay product of 2°*U). (author). 6 refs., 2 figs., 5 tabs. 


18971 (INIS-mf-13516, pp. 165-168) Reprocessing of irradi- 
ated thorium: Indian experience. Balasubramanian, G.R. (Indira 
Gandhi Centre for Atomic Research, Kalpakkam (india). Repro- 
cessing Programme). Indian Nuclear Society, Bombay (india); 
Atomic Energy Society of Japan, Tokyo (Japan). 1991. [300p.] 
(CONF-9012164—: Indo-Japan seminar on thorium utilization, Bom- 
bay (India), 10-13 Dec 1990). In Proceedings of the Indo-Japan 
seminar on thorium utilization (held at Bombay during December 
10-13, 1990). Order Number DE93623250. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Reprocessing of irradiated thorium is an important part of tech- 
nology of reprocessing nuclear fuels particularly in the context of 
utilisation of vast resources of thorium available in the country for 
the power production. Efforts for development of the process, pro- 
cess equipment for reprocessing of thorium fuels began in the 
middle of 60s in the Reprocessing Division, BARC, Trombay. Labo- 
ratory investigations on solvent extraction equilibrium were carried 





out extensively for collection of extraction data for thorium and ura- 
nium in different percentage tri butyl phosphate diluted with 
kerosene type diluent. Processes for recovery of thorium and sepa- 
ration of U-233 were formulated after a detailed study. Data were 
also collected for reprocessing of irradiated plutonium bearing tho- 
rium fuels. Based on the above, flow schemes were formulated for 
the above process with various options. A pilot plant was set up in 
Trombay and commissioned in 1970 and irradiated J-Rods from 
Cirus reactor were reprocessed. Essentially the flow sheet con- 
sisted of the following steps. Decladding and dissolution of fuels. 
One cycle solvent extraction purification of uranium, thorium. Purifi- 
cation of uranium by anion-exchange system in HCl medium. This 
operation provided valuable experience. Modelling of the flow sheet 
was taken up and the related experiments were carried out to ver- 
ify the same. Subsequently, the work was pursued in Reprocessing 
Programme in IGCAR. In 1988 separation of U-233 from irradiated 
J-Rods was again undertaken in the Reprocessing Development 
Laboratory, IGCAR, Kalpakkam. (author). 8 refs. 


18972 (ORNL/TM-12263) West Valley transfer cart control 
system design description: Environmental Restoration and 
Waste Management Program. Bradley, E.C.; Crutcher, R.1.; Halli- 
well, J.W.; Hileman, M.S.; Moore, M.R.; Nodine, R.N.; Ruppel, 
F.R.; Vandermolen, R.l. Oak Ridge National Lab., TN (United 
States). Jan 1993. 154p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE93008986. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3051. Inquiries may be directed to: Office of Scientific and 


Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

Detail design of the control system for the West Valley Nuclear 
Services Vitrification Facility transfer cart has been completed by 
Oak Ridge National Laboratory. This report documents the require- 
ments and describes the detail design of that equipment and 
control software. Copies of significant design documents including 
analysis and testing reports and design drawings are included in 


the Appendixes. 


18973 (RL-SEP-52) Chemical Processing Department 
monthly report, October 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Nov 
1964. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93009919. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This, report, for October 1964 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee relations. 


18974 (RL-SEP-618-Del.) Chemical Processing Department 
monthly report for June 1965. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Jul 
1965. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009920. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for June 1965 from the chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee relations. 


18975 (WHC-SP—0856-Rev.1) Maintenance Implementation 
Plan for T Plant: Revision 1. Ayers, W.S.; Ibatuan, M.R.; Orgill, 
T.K. Westinghouse Hanford Co., Richland, WA (United States). 
Nov 1992. 84p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93011129. Source: OSTI; NTIS; INIS; GPO Dep. 

This Maintenance Implementation Plan (MIP) has been devel- 
oped for maintenance functions associated with the T Plant facility 
complex located in the 200 West Area of the Hanford Site in South 
Central Washington State. The objective of the MIP is to describe 
how the T Plant facility will implement the requirements established 
by DOE Order 4330.4A, “Maintenance Management Program,” 
Chapter 2.0, “Nuclear Facilities” (DOE 1990). The plan provides a 
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blueprint for a disciplined approach to implementation and compli- 
ance. Each element of the Order is prioritized, categorized, and 
then placed into one of three phases for implementation. 


0509 Transport, Handling, and Storage 
Refer also to citation(s) 19124, 19127, 20636, 20646, 20668 


18976 (DOE/CH/10402-22) Report on interim storage of 
spent nuclear fuel: Midwestern high-level radioactive waste 
transportation project. Council of State Governments, Lombard, 
IL (United States). Midwestern Office. Apr 1993. 46p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC01- 
89CH10402. Order Number DE93012295. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The report on interim storage of spent nuclear fuel discusses the 
technical, regulatory, and economic aspects of spent-fuel storage 
at nuclear reactors. The report is intended to provide legislators 
state officials and citizens in the Midwest with information on 
spent-fuel inventories, current and projected additional storage re- 
quirements, licensing, storage technologies, and actions taken by 
various utilities in the Midwest to augment their capacity to store 
spent nuclear fuel on site. 


18977 (DOE/FTR-93010486) PATRAM ‘92: 10th interna- 
tional symposium on the packaging and transportation of 
radioactive materials: Foreign trip report, September 4-23, 
1992. Bennett, P.C. Il; Cashwell, J.W.; Glass, R.E.; Hohnstreiter, 
G.F.; Luna, R.E.; Sandoval, R.P.; Sorenson, K.B.; Yoshimura, H.R. 
Sandia National Labs., Albuquerque, NM (United States). 6 Nov 
1992. 173p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93010486. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The trip purpose was to attend PATRAM ‘92 10th International 
Symposium on Packaging and Transportation of Radioactive Mate- 
rials. the travelers presented papers and posters and obtained 
information on the latest international radioactive material trans- 
portation technology. This major transportation technology meeting 
is held every three years and is the tenth in a series of meetings 
for transportation specialists in which the US Department of Energy 
(DOE) has been involved. 


18978 (DOE/FTR-93010785) [Irradiation-enhanced degra- 
dation of materials in spent fuel storage facilities]: Foreign 
trip report, November 12-21, 1992. Johnson, A.B. Jr. Pacific 
Northwest Lab., Richland, WA (United States). 18 Dec 1992. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010785. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The aim of the consultants’ meeting was to review materials is- 
sues across the full scope of spent fuel storage technologies and to 
identify a proposed scope and logic for a coordinated research pro- 
gram (CRP) that addresses materials issues related to the need for 
extended storage periods resulting from delays in disposal facilities. 
The consultants’ meeting was held in Vienna, November 16-19, 
1992. The 1992 consultants recognized the vital role that storage of 
irradiated fuel has in the back end of the fuel cycle and need that 
has emerged to extend storage times as the dates for implement- 
ing disposal technologies are delayed. The original scope of the 
CRP was proposed to address irradiation-induced degradation of 
materials in reprocessing, storage, and disposal technologies. The 
1992 consultants recommended that the scope of the original CRP 
proposal be reduced to focus only on materials issues in storage. 
The scope is proposed to include materials issues in storage of all 
types of irradiated fuels and storage facility components. The focus 
on materials issues in storage is prompted by the fact that certain 
fuel types and storage facility components have already undergone 
substantial degradation and storage periods are being extended. 
The CRP is intended to complement the BEFAST Ill CRP that is 
focusing on the important issues of spent fuel surveillance. 


18979 (DOE/ID-10400) Historical summary of the Three 
Mile Island Unit 2 core debris transportation campaign. 
Schmitt, R.C. (EG and G Idaho, Inc., Idaho Falls, ID (United 
States)); Tyacke, M.J.; Quinn, G.J. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Mar 1993. 665p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93011068. Source: OSTI; NTIS; INIS; GPO Dep. 

Transport of the damaged core materials from the Unit 2 reactor 
of the Three Mile Island Nuclear Power Station (TMI-2) to the 
Idaho National Engineering Laboratory (INEL) for examination and 
storage presented many technical and institutional challenges, 
including assessing the ability to transport the damaged core; re- 
moving and packaging core debris in ways suitable for transport; 
developing a transport package that could both meet Federal regu- 
lations and interface with the facilities at TMI-2 and the INEL; and 
developing a transport plan, support logistics, and public communi- 
cations channels suited to the task. This report is a_ historical 
summary of how the US Department of Energy addressed those 
challenges and transported, received, and stored the TMI-2 core 
debris at the INEL. Subjects discussed include preparations for 
transport, loading at TMI-2, institutional issues, transport opera- 
tions, receipt and storage at the INEL, governmental inquiries/ 
investigations, and lessons learned. Because of public attention fo- 
cused on the TMI-2 Core Debris Transport Program, the exchange 
+f information between the program and public was extensive. This 
exchange is a focus for parts of this report io explain why various 
operations were conducted as they were and why certain technical 
approaches were employed. And, because of that exchange, the 
program may have contributed to a better public understanding of 
such actions and may contribute to planning and execution of simi- 
lar future actions 


18980 (DPW-4441) [Travel to Monsanto Chemical Com- 
pany to discuss shipments of irradiated bismuth from 
Savannah River Piant to Monsanto, January 8, 1952]. Monteny- 
ohl, V.I. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 21 Jan 1952. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-432). Order Number DE93011125. Source: 
OSTI; NTIS (US Sales Only); GPO Dep 

A visit to the Monsanto chemical company on January 8, 1952 
by a Savannah River representative to discuss the state in which 
irradiated bismuth would be shipped to Monsanto from Savannah 
River. The trip was made at the behest of the Manufacturing Divi- 
sion to explore a subject on which Savannah River Personnel were 
not in accord with Monsanto. Topics of discussion in the meeting 
are elaborated in this report. 


18981 (IAEA-TECDOC-699, pp. 99-103) Burnup as a safety 
parameter for handling transport packages and storage facili- 
ties for spent nuclear fuel. Kulikov, V.I. (All-Union Project and 
Research Inst. of Complex Power Technology, Leningrad (Russian 
Federation)); Tikhonov, N.S.; Philippov, G.Ya.; lvanyuk, A.I. Inter- 
national Atomic Energy Agency, Vienna (Austria). Apr 1993. 
(CONF-9112160—: Advisory group meeting on the impact of ex- 
tended burnup on the nuclear fuel cycle, Vienna (Austria), 2-5 Dec 
1991). In Impact of extended burnup on the nuclear fuel cycle: 
Proceedings of an advisory group meeting held in Vienna, 2-5 De- 
cember 1991. [112p.] Order Number DE93624614. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Four types of casks used in the Soviet Union for spent fuel 
transportation, namely TK-6, TK-10, TK-11 and TK-13 are consid- 
ered in this paper in connection with issues arising from burnup 
increase. It has been shown that nuclear safety (undercriticality) 
and permissible radioactive content lost from a cask are not limit- 
ing factors in burnup increase sense. Residual heat dissipation and 
biological shielding of the casks are the issues relevant to burnup 
increase and discussed in the paper. Some attention is given to 
ensuring safety of highly burnt spent fuel discharged from WWER 
and RBMK type reactors. (author). 4 refs, 2 tabs. 


18982 (INIS-mf-13506) Transport of radioactive material. 
Gillen, V. (ed.). International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. [28p.] Order Number DE93622507. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This publication is meant to provide an overview of the IAEA's 
programme in radioactive material transport. For more specific in- 
formation other publications are available. 
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18983 (NUREG-0725-Rev.9) Public information circular for 
shipments of irradiated reactor fuel: Revision 9. Nuclear Regu- 
latory Commission, Washington, DC (United States). Div. of 
Safeguards and Transportation. Mar 1993. 31p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

This circular has been prepared to provide information on the 
shipment of irradiated reactor fuel (spent fuel) subject to regulation 
by the Nuclear Regulatory Commission (NRC), and to meet the 
requirements of Public Law 96-295. The report provides a brief de- 
scription of NRC authority for certain aspects of transporting spent 
fuel. It provides descriptive statistics on spent fuel shipments regu- 
lated by the NRC from 1979 to 1992. It also lists detailed highway 
and railway segments used within each state from October 1, 1987 
through December 31, 1992. 


18984 (SAND-90-2408) A source-term method for deter- 
mining spent-fuel transport cask containment requirements: 
Executive summary. Sanders, T.L. (Sandia National Labs., Albu- 
querque, NM (United States)); Seager, K.D.; Reardon, P.C. Sandia 
National Labs., Albuquerque, NM (United States). Feb 1993. 52p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (TTC—1021). Order Number 
DE93011389. Source: OSTI; NTIS; INIS; GPO Dep. 

This Executive Summary presents the methodology for determin- 
ing containment requirements for spent-fuel transport casks under 
normal and hypothetical accident conditions. Three sources of 
radioactive material are considered: (1) the spent fuel itself, (2) ra- 
dioactive material, referred to as CRUD, attached to the outside 
surfaces of fuel rod cladding, and (3) residual contamination adher- 
ing to interior surfaces of the cask cavity. The methodologies for 
determining the concentrations of freely suspended radioactive ma- 
terials within a spent-fuel transport cask for these sources are 
discussed in much greater detail in three companion reports: “A 
Method for Determining the Spent-Fuel Contribution to Transport 
Cask Containment Requirements,” “Estimate of CRUD Contribution 
to Shipping Cask Containment Requirements,” and “A Methodology 
for Estimating the Residual Contamination Contribution to the 
Source Term in a Spent-Fuel Transport Cask.” Examples of cask 
containment requirements that combine the individually determined 
containment requirements for the three sources are provided, and 
conclusions from the three companion reports to this Executive 
Summary are presented. 


18985 (SAND—92-2113C) Spent fuel assembly source term 
sensitivity parameters. Barrett, P.R. (ANATECH Research Coprp., 
San Diego, CA (United States)); Foadian, H.; Rashid, Y.R.; Sea- 
ger, K.D.; Gianoulakis, S.E. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930408—42: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 25-29 Apr 
1993; TTC—1225). Order Number DE93010694. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Multiple release barriers exist in series in transport casks, and 
the magnitude of the releasable activity in the cask is considerably 
lower than the total activity of its contents. A source term approach 
accounts for the magnitude of the releasable activity available in 
the cask by assessing the degree of barrier resistance to release 
provided by material characteristics and inherent barriers that 
impede the release of radioactive contents. Standardized method- 
ologies for defining the spent-fuel transport packages with specified 
regulations have recently been developed. An essential part of ap- 
plying the source term methodology involves characterizing the 
response of the spent fuel under regulatory conditions of transport. 
Thermal and structural models of the cask and fuel are analyzed 
and used to predict fuel rod failure probabilities. Input to these 
analyses and failure evaluations cover a wide range of geometrical 
and material properties. An important issue in the development of 
these models is the sensitivity of the radioactive source term 
generated during transport to individual parameters such as tem- 
perature and fluence level. This paper provides a summary of 
sensitivity analyses concentrating on the structural response and 
failure predictions of the spent fuel assemblies. 





18986 (WSRC-TR-92-565) Nuclear criticality safety evalua- 
tion of SRS 9971 shipping package. Vescovi, P.J. Westinghouse 
Savannah River Co., Aiken, SC (United States). Feb 1993. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93012818. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This evaluation is requested to revise the criticality evaluation 
used to generate Chapter 6 (Criticality Evaluation) of the Safety 
Analysis Report for Packaging (SARP) for shipment Of UO; prod- 
uct from the Uranium Solidification Facility (USF) in the SRS 9971 
shipping package. The pertinent document requesting this evalua- 
tion is included as Attachment |. The results of the evaluation are 
given in Attachment II which is written as Chapter 6 of a NRC for- 
mat SARP. 
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Refer also to citation(s) 19008, 19009, 19152, 19358, 19359, 
19360, 19361, 20014 


18987 (DOE/UMTRA-172) Economic evaluation of inactive 
uranium mill tailings, Shiprock Site, Shiprock, New Mexico. 
Teel, J.H. (Mountain States Research and Development, Tucson, 
AZ (United States)). USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office; San- 
dia National Labs., Albuquerque, NM (United States); Mountain 
States Research and Development, Tucson, AZ (United States). 
Dec 1982. 178p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93010597. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. It will be necessary to 
complete a separate study of these areas in order to determine the 
total costs involved. This report contains the results of the investi- 
gations of the Old Rifle Site. 


18988 (DOE/UMTRA-173) Economic evaluation of inactive 
uranium mill tailings, Gunnison Site, Gunnison, Colorado. Teel, 
J.H. (Mountain States Research and Development, Tucson, AZ 
(United States)). USDOE Albuquerque Fieid Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office; San- 
dia National Labs., Albuquerque, NM (United States); Mountain 
States Research and Development, Tucson, AZ (United States). 
Dec 1982. 112p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93010207. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
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molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. It will be necessary to 
complete a separate study of these areas in order to determine the 
total costs involved. This report contains the results of the investi- 
gations of the Old Rifle Site. 


18989 (DOE/UMTRA-174) Economic evaluation of inactive 
uranium mill tailings, Grand Junction Site, Grand Junction, 
Colorado. Teel, J.H. (Mountain States Research and Development, 
Tucson, AZ (United States)). USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice; Sandia National Labs., Albuquerque, NM (United States): 
Mountain States Research and Development, Tucson, AZ (United 
States). Nov 1982. 168p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93010596. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. The economic 
evaluation is based upon the recoverable values in the tailings and 
subbase material and is limited to consideration of the direct capi- 
tal and operating costs required in connection with processing of 
each respective site. Excavating, transportation and disposal of the 
material from each site in an environmentally acceptable location 
and manner was not within the scope of this project. It will be nec- 
essary to complete a separate study of these areas in order to 
determine the total costs involved. The processing costs, added to 
the excavating, transportation and disposal costs will then provide a 
complete overview of the potential profitability (or loss) from repro- 
cessing tailings at each site. This report contains the results of one 
of the 12 sites that of the investigations of the Grand Junction. 


18990 (DOE/UMTRA-175) Economic evaluation of inactive 
uranium mill tailings, Old Rifle Site, Rifle, Colorado. Teel, J.H. 
(Mountain States Research and Development, Tucson, AZ (United 
States)). USDOE Albuquerque Field Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office; Sandia Na- 
tional Labs., Albuquerque, NM (United States); Mountain States 
Research and Development, Tucson, AZ (United States). Dec 
1982. 160p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086 ;AC04-76DP00789. Order 
Number DE93010587. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
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samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. It will be necessary to 
complete a separate study of these areas in order to determine the 
total costs involved. This report contains the results of the investi- 
gations of the Old Rifle Site 


18991 (DOE/UMTRA-176) Economic evaluation of inactive 
uranium mill tailings, New Rifle Site, Rifle, Colorado. Teel, J.H. 
(Mountain States Research and Development, Tucson, AZ (United 
States)). USDOE Albuquerque Field Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office; Sandia Na- 
tional Labs., Albuquerque, NM (United States); Mountain States 
Research and Development, Tucson, AZ (United States). Dec 
1982. 163p. Sponsored by USDOE, Washington, DC (United 
states). DOE Contract AC04-82AL14086. Order Number 
DE93010599. Source: OSTI; NTIS; GRO Dep 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. This report contains the 
results of the investigations of the New Rifle Site in Colorado. 


18992 (DOE/UMTRA-177) Economic evaluation of inactive 
uranium mill tailings, Maybell Site, Maybell, Colorado. Teel, 
J.H. (Mountain States Research and Development, Tucson, AZ 
(United States)). USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office; San- 
dia National Labs., Albuquerque, NM (United States); Mountain 
States Research and Development, Tucson, AZ (United States). 
Dec 1982. 122p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93010326. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
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each site in an environmentally acceptable location and manner 
was not within the scope of this project. It will be necessary to 
complete a separate study of these areas in order to determine the 
total costs involved. This report contains the results of the investi- 
gations of the Old Rifle Site. 


18993 (DOE/UMTRA-178) Economic evaluation of inactive 
uranium mill tailings, Riverton Site, Riverton, Wyoming. Teel, 
J.H. (Mountain States Research and Development, Tucson, AZ 
(United States)). USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office; San- 
dia National Labs., Albuquerque, NM (United States); Mountain 
States Research and Development, Tucson, AZ (United States). 
Dec 1982. 107p. Sponsored by USDOE, Washington, DC (United 
States}. DOE Contract AC04-82AL14086. Order Number 
DE93010206. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. It will be necessary to 
complete a separate study of these areas in order to determine the 
total costs involved. This report contains the results of the investi- 
gations of the Old Rifle Site. 


18994 (DOE/UMTRA-179) Economic evaiuation of inactive 
uranium mill tailings, Spook Site, Converse County, Wyoming. 
Teel, J.H. (Mountain States Research and Development, Tucson, 
AZ (United States)). USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office; San- 
dia National Labs., Albuquerque, NM (United States); Mountain 
States Research and Development, Tucson, AZ (United States). 
Dec 1982. 107p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93010598. Source: OST!; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. It will be necessary to 
complete a separate study of these areas in order to determine the 
total costs involved. This report contains the results of the investi- 
gations of the Old Rifle Site. 





18995 (DOE/UMTRA-180) Economic evaluation of inactive 
uranium mill tailings, Ambrosia Lake Site, Ambrosia Lake, 
New Mexico. Teel, J.H. (Mountain States Research and Develop- 
ment, Tucson, AZ (United States)). USDOE Albuquerque Field 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office; Sandia National Labs., Albuquerque, NM (United 
States); Mountain States Research and Development, Tucson, AZ 
(United States). Dec 1982. 161p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-82AL14086. Order 
Number DE93010205. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. It will be necessary to 
complete a separate study of these areas in order to determine the 
total costs involved. This report contains the results of the investi- 
gations of the Old Rifle Site. 


18996 (DOE/UMTRA-181) Economic evaluation of inactive 
uranium mill tailings, Mexican Hat Site,-Mexican Hat, Utah. 
Teel, J.H. (Mountain States Research and Development, Tucson, 
AZ (United States)). USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office; San- 
dia National Labs., Albuquerque, NM (United States); Mountain 
States Research and Development, Tucson, AZ (United States). 
Dec 1982. 163p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93010204. Source: OSTI; NTIS; GPO Dep 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. It will be necessary to 
complete a separate study of these areas in order to determine the 
total costs involved. This report contains the results of the investi- 
gations of the Old Rifle Site. 


18997 (DOE/UMTRA-182) Economic evaluation of inactive 
uranium mill tailings, Tuba City Site, Tuba City, Arizona. Teel, 
J.H. (Mountain States Research and Development, Tucson, AZ 
(United States)). USDOE Albuquerque Field Office, NM (United 
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States). Uranium Mill Tailings Remedial Action Project Office; San- 
dia National Labs., Albuquerque, NM (United States); Mountain 
States Research and Development, Tucson, AZ (United States). 
Dec 1982. 155p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086 ;AC04-76DP00789. Order 
Number DE93010586. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. As the metal 
contents were generally low and represented mineral that had not 
been leached during previous processing, the economic evaluation 
is limited to consideration of the direct capital and operating costs 
required in connection with processing of each respective site ma- 
terial. Excavating, transportation and disposal of the material from 
each site in an environmentally acceptable location and manner 
was not within the scope of this project. This report contains the in- 
vestigations of the Tuba City Site in Arizona. 


18998 (DOE/UMTRA-400674-0000) 1991 New Mexico eco- 
nomic impact study for the Uranium Mill Tailings Remedial 
Action Project, Ambrosia Lake, New Mexico, site. USDOE Albu- 
querque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office; Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Jun 1991. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93010595. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The University of New Mexico Bureau of Business and Economic 
Research completed an abbreviated cost-benefit analysis of the in- 
come and employment impact of the US Department of Energy 
(DOE) and contractor offices in Albuquerque. Since the Project Of- 
fice will have a significant positive impact on the State’s economy 
(shown on Table 8), the impact is combined with the impact of 
remedial actions at the Ambrosia Lake site to highlight the cost- 
benefit of the entire Uranium Mill Tailings Remedial Action 
(UMTRA) Project. The UMTRA Project at the Ambrosia Lake site 
will generate $12.509 million in gross labor income in New Mexico 
between 1989 and 1994. This includes $1.161 million in federal tax 
revenue, $1.015 million in State personal income tax revenue, and 
seven thousand in local tax revenue. The UMTRA Project will gen- 
erate the equivalent of 84 full-time jobs during the peak year of 
remedial action at Ambrosia Lake site. New Mexico's total funding 
requirement for the UMTRA Project is estimated to be $2.963 mil- 
lion. The net economic benefit of the Ambrosia Lake portion of the 
UMTRA Project to New Mexico after the State’s share of the 
project's cost, the federal income tax, and the $0.936 million 
income impact of the alternate use of the State funding are sub- 
tracted, will be $7.451 million between 1990 and 1994. In Fiscal 
Year 1990 the UMTRA Project DOE and contractor offices in Albu- 
querque directly employed 163 people. Another 78 jobs were also 
maintained in support of the industry sector and 166 jobs were 
also maintained in other sections of the New Mexico economy. It is 
estimated that $19 million dollars of income was generated and 
1.949 million of State and local taxes were collected. The Univer- 
sity of New Mexico study shows that for every dollar the State of 
New Mexico invests in the UMTRA Project, it will realize $95.05 in 
gross labor income. This corresponds to a net return on the States 
investment in the Project of $97.20 for every dollar invested. 


18999 (SR/H-526) Village operation - Part Il, Book 18, 1944- 
1946. Du Pont de Nemours (E.|.) and Co., Wilmington, DE (United 
States). 24 Apr 1946. 1382p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. Order Num- 
ber DE93012420. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Village Administration experience with respect to commercial 
facilities prior to July 1, 1945 is reviewed in a previous memoran- 
dum. The purpose of this present memorandum is to continue the 
review of Commercial Facilities Division activities through Decem- 
ber 1945. Organizational considerations and related accounts of 
other Village Administration experience (e.g., housing and commu- 
nity activities) have been covered separately. 


0520 Waste Management 


Refer also to citation(s) 18937, 18947, 18948, 18950, 18951, 
18952, 18953, 18954, 18964, 18965, 18967, 18973, 18974, 18978, 
19245, 19247, 19248, 19257, 19258, 19264, 19269, 19272, 19288, 
19298, 19301, 19306, 19308, 19319, 19320, 19323, 19324, 19325, 
19326, 19327, 19328, 19330, 19336, 19541, 19591, 19592, 19593, 
19594, 19595, 19596, 19597, 19598, 19599, 19600, 19628, 19632, 
19633, 19647, 19657, 19772, 19773, 20010, 20011, 20013, 20156, 
20293, 20305, 20434, 20446, 20538, 20579, 20624, 20643, 20852, 
21202, 21212, 21224, 21236, 21260, 21263, 21264, 21265, 21266, 
21267, 21268, 21275, 21276, 21277, 21284, 21285, 21286, 21319, 
21697, 22535 


19000 (ANL/CHM/RP-—77160, pp. 159-162) Simultaneous ex- 
traction of TRUs, °°Sr, and 9°Tc. Horwitz, E.P.; Diamond, H.; 
Dietz, M.L.; Rogers, R.D. Argonne National Lab., IL (United 
States). 1992. In Surveys of research in the Chemistry Division, Ar- 
gonne National Laboratory. 220p. Order Number DE93002896. 
Source: OSTI; NTIS 

The chemical pretreatment of stored high-level nuclear waste for 
waste minimization is a major technological challenge. In all likeli- 
hood, this pretreatment will involve one or more solvent extraction 
(SX) processes. The popularity of SX in the nuclear industry stems 
from its ability to operate in a continuous mode, to achieve high 
throughputs and high decontamination factors of product streams, 
and to utilize relatively small quantities of very selective chemical 
compounds (extractants) as metal-ion complexants. Because of the 
diversity and complexity of nuclear wastes, especially those wastes 
contained in single-shell tanks at the Hanford site, the demands on 
any separation process are great. Perhaps the greatest difficulty for 
the separations chemist is to develop processes that remove not 
only actinides (the most toxic radionuclides in nuclear waste) but 
also selected heat-producing and long-lived fission products, for 
example, °°Sr and %°Tc, in a single process. The basic problem in 
designing an SX process, or any other partitioning process, to 
achieve multielement extraction is that no single ligand is capable 
of coordinating selectively to elements with such widely differing 
chemical properties as, for example, transuranic elements (Np, Pu, 
Am) and Sr. In the mid-1980s, members of the Chemical Separa- 
tions Science Group developed a stand-alone acid-side SX 
process (TRUEX) for the removal and recovery of uranium and 
transuranic elements (TRUs) from nuclear waste. Recently, the au- 
thors have developed an acid-side SX process (SREX) to extract 
and recovery °°Sr from high-level nuclear waste. Both TRUEX and 
SREX processes extract Tc to a significant extent, although not as 
efficiently as they extract TRUs and Sr. A possible solution to the 
multicomponent extraction is to mix the extractants used in TRUEX 
and SREX. 2 figs., 1 tab. 


19001 (ANL/CHM/RP-77160, pp. 195-200) Radiation chem- 
istry of high-level wastes ANL/CHM task force on gas 
generation in waste tanks. Meisel, D.; Jonah, C.D.; Matheson, 
M.S.; Sauer, M.C.; Barnabas, F.; Cerny, E.; Cheng, Y.; Wojta, Y. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The goal of this subtask component is to experimentally deter- 
mine the identity and quantity of the gases generated radiolytically 
or by radiolytically induced reactions in simulated waste. Together 
with the other subtask, this effort is expected to result in the formu- 
lation of a quantitative mechanistic understanding of the processes 
that lead to the generation of the gases. When needed, quantitative 
information concerning the parameters that control the mechanisms 
(e.g., rate constants, initial yields of radicals, etc.) are determined 
and are then utilized as input parameters to computations. Simu- 
lated waste solutions were irradiated in several radiation sources 
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available in the Chemistry Division, and the yields (expressed as G 
values in units of molecules per 100 eV) of gases determined gas- 
chromatography. A standard waste solution has been devised (2.27 
M NaOH, 0.86 M NaAlOz, 2.22 M NaNOz, and 2.79 M NaNOg and 
organic chelators) to mimic the actual solutions in the waste tanks. 


19002 (ANL/CMT/CP-76238) The reaction of SRL 202 glass 
in J-13 and DIW. Ebert, W.L.; Bates, J.K.; Buck, E.C. Argonne Na- 
tional Lab., IL (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-921101-71: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93006405. Source: OSTI; NTIS; INIS; GPO Dep 

Static leach tests were performed in both 304L stainless steel 
and Teflon vessels using a synthetic high-level waste glass with ei- 
ther deionized water (DIW) or a tuff groundwater solution as the 
leachant to assess the effects of the vessel and the initial leachant 
composition on the extent and nature of the glass reaction. The 
tests were performed using monolith samples at 340 m-' and 
crushed samplesat 2000 m~—' for times up to 1 year. The results 
show less silicon is released from the glass into the groundwater 
solution than into DIW at both high and low glass surface area/ 
leachant volume ratios (SAN), but the alkali metal and boron re- 
leases are not affected by the leachant used. Tests performed in a 
stainless steel vessel resulted in slightly lower leachate pH values, 
but similar reaction rates to those performed in a Teflon vessel, as 
measured by the boron release. Blank tests with DIW or EJ-13 in 
the vessels showed the Teflon vessels to release small amounts of 
fluoride (1 to 2 ppm) and to acidify the DIW slightly (4.0 < pH < 
5.6). The pH values of blank tests with EJ- 1 3 increased from 8.2 
to about 8.6 in steel and to about 9.2 in Teflon vessels. The slightly 
higher pH values attained in Teflon vessels are attributed to out- 
gassing of COz during the test. 


19003 (ANL/CMT/CP-—76240) Effects of radiation exposure 
on glass alteration in a steam environment. Wronkiewicz, D.J. 
(Argonne National Lab., IL (United States)); Bates, J.K.; Tani, B.S.; 
Wang, L.M. Argonne National Lab., IL (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-921101—76: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93006419. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Several Savannah River Plant (SRL) glass compositions were 
reacted in steam at temperatures of 150 to 200°C. Half of the tests 
utilized actinide-doped monoliths and were exposed to an external 
ionizing gamma source, while the remainder were doped only with 
U and reacted without gamma exposure. All glass samples readily 
reacted to form secondary mineral phases within the first week of 
testing. An in situ layer of smectite initially developed on nonirradi- 
ated SRL 202 glass test samples. After 21 days, a thin layer of 
illite was precipitated from solution onto the smectite layer. A num- 
ber of alteration products including zeolite, Casilicate, and alkali or 
alkaline earth uranyl silicate phases were also distributed over 
most sample surfaces. In the irradiated SRL 202 glass tests, up to 
three layers enveloped rounded, and sometimes fractured, glass 
cores. After 35 to 56 days these remnant cores were replaced by a 
mottled or banded Fe- and Si-rich material. The formation of some 
secondary mineral phases also has been accelerated in the irradi- 
ated tests, and in some instances, the irradiated environment may 
have led to the precipitation of a different suite of minerals. The al- 
teration layer(s) developed at rates of 2.3 and 32 yum/day for the 
nonirradiated and irradiated SRL 202 glasses, respectively, indicat- 
ing that layer development is accelerated by a factor of ~ 10 to 
15X due to radiation exposure under the test conditions. 


19004 (ANL/CMT/CP-—76241) Does fully radioactive glass 
behave differently than simulated waste glass?. Feng, X.; 
Bates, J.K.; Bradley, C.R.; Buck, E.C. Argonne National Lab., IL 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
921101-31: 16. Material Research Society _ international 
symposium on the scientific basis for nuclear waste management 





fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005574. Source: OSTI; NTIS; INIS; GPO Dep. 

There has been interest in the comparison of the leach behavior 
between fully radioactive and simulated nuclear waste glasses, to 
assess the differences in reaction mechanism, type, and sequence 
of secondary phases, and the relative durability among the two 
types of glasses. The results from these comparisons will provide 
confidence in the use of the large amount of the data generated in 
the studies of simulated nuclear waste glass for the modeling of 
performance of radioactive glasses. Most of the previous compari- 
son studies have been performed at a low to intermediate ratio of 
glass surface area to solution volume and for time periods of less 
than one year. These studies have generally concluded there is a 
little difference in leach behavior between the two glass types. This 
study reinvestigates that conclusion by utilizing an extensive test 
matrix, with SA/V ranging between 340 to 20,000 m’ on three 
waste glass compositions, for time periods planned up to eight 
years. The early results are consistent with other studies, in that 
the leach behavior of simulated waste glasses is similar to that of 
fully radioactive glasses. However, the longer-term tests at higher 
SA/V suggest that the leach behavior of the two types of glass di- 
verges, under certain conditions. The longer-term comparison of 
the leach behavior is discussed. 


19005 (ANL/CMT/CP-—77506) Development and demonstra- 
tion of the TRUEX solvent extraction process. Vandegrift, G.F.; 
Chamberlain, D.B.; Conner, C.; Copple, J.M.; Dow, J.A.; Everson, 
L.; Hutter, J.C.; Leonard, R.A.; Nunez, L.; Regalbuto, M.C.; Sedlet, 
J.; Srinivasan, B.; Weber, S.; Wygmans, D.G. Argonne National 
Lab., IL (United States). [1993]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930205-—27: Waste management '93, Tucson, AZ (United 
States), 28 Feb - 4 mar 1993). Order Number DE93009207. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Generic TRUEX Model (GTM) was developed for use in de- 
signing site and feed-specific TRUEX flowsheets and in estimating 
the space and cost requirements for installing a TRUEX process. 
This paper discusses data collected in support of the GTM and its 
use in (1) designing process flowsheets and (2) performing sensi- 
tivity analyses. Demonstration of the TRUEX process is underway 
at Argonne National Laboratory (ANL), where plutoni.sm-containing 
analytical waste solutions generated at the DOE New Brunswick 
Laboratory (NBL) are being converted from TRU waste (~I g Pu/L), 
with no current means of disposal, to solutions that contain less 
than 10 nCi of transuranic elements per milliliter of waste solution. 
Results and implications of this demonstration are discussed in this 
paper. 


19006 (ANL/EAIS/CP-—78791) Resource Allocation Support 
System (RASS): Summary of the 1992 pilot study. Donovan, K. 
(USDOE, Washington, DC (United States)); Buehring, W.A.; Price, 
W.J.; Whitfield, R.G.; Wolsko, T.D. Argonne National Lab., iL 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930205-19: Waste management '93, Tucson, AZ (United States), 
28 Feb - 4 mar 1993). Order Number DE93008668. Source: OST]; 
NTIS; GPO Dep. 

The Resource Allocation Support System (RASS) is a decision- 
aiding system to assist the US Department of Energy’s (DOE's) 
Office of Waste Management in budget decision making. Four pilot 
studies were conducted at DOE field offices in summer 1992 to 
evaluate and improve the RASS design. This paper summarizes 
the combined results of the field office pilot studies. Results are 
presented from different perspectives to illustrate the type of infor- 
mation that would be available from RASS. Lessons learned and 
directions for future RASS developments are also presented. 


19007 (ANL/EAIS/TM-77) Modeling vertical and horizontal 
solute transport for the Weldon Spring Site Remedial Action 
Project. Tomasko, D. Argonne National Lab., IL (United States). 
Environmental Assessment and Information Sciences Div. Nov 
1992. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93005781. Source: OSTI; NTIS; GPO Dep. 
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This technical memorandum presents a one-dimensional model 
to simulate the transport of a contaminant that originates as a lig- 
uid release, moves vertically downward through a vadose zone, 
mixes with initially clean groundwater in an unconfined aquifer, and 
ends at a downgradient extraction well. Vertical and horizontal seg- 
ments of the contaminant pathway are coupled by assuming that 
the breakthrough curve of the contaminant at the water table acts 
as a contaminant source for the unconfined aquifer. For simplicity, 
this source is assumed to be a time-shifted unit square wave hav- 
ing an amplitude equal to the peak breakthrough concentration at 
the water table and a duration equal to the full width of the break- 
through curve at the half-maximum concentration value. The 
effects of dilution at the water-table interface are evaluated with a 
simple mass-balance equation. Comparing the model results for 
the chemical plant area of the Weldon Spring site near St. Louis, 
Missouri, and the Envirocare facility located near Salt Lake City, 
Utah, with those obtained from a solution formulated with the real 
and imaginary parts of a Fourier series in Laplace space indicates 
that the model provides a conservative estimate of the contaminant 
breakthrough curve at the receptor. 


19008 (ANUEAIS/TM-87) Methodologies for selecting in- 
dustries for regions and communities: A critical evaluation of 
the Las Vegas target industry analysis. Allison, T. Argonne Na- 
tional Lab., IL (United States). Environmental Assessment and 
Information Sciences Div. Mar 1992. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93009908. Source: OSTI; NTIS; GPO Dep. 

This report evaluates recent research conducted by a contractor 
for the state of Nevada. The research was designed to identify in- 
dustries for which the Las Vegas area might provide competitive 
locations for new and expansion investment; it made use of target 
industry analysis (TIA) to identify specific industries that might be 
part of the future economy of the region and thus provide a base- 
line for assessing the impact of the Yucca Mountain repository 
project. This report briefly describes three TIA approaches - the 
conventional simple screening approach, simultaneous approach, 
and an alternative hybrid approach - and analytical hierarchy mod- 
eling, which is another industry selection methodology. It evaluates 
the data, methodology, and findings of the state of Nevada study, 
and it also discusses additional measures of locational advantage 
and economic development that were not considered in the study. 
The report then examines how industries search for new locations 
and reviews methodologies that assess the predictability of indus- 
tries choosing particular locations. The report concludes that, 
although the state of Nevada study provides a general impression 
of industries likely to locate in the Las Vegas area, the relatively 
simplistic TIA approach it uses and the additional refinements still 
needed to make TIA an accurate predictor of future economic 
structure cast some doubt on the validity of the research findings. 


19009 (ANL/EAIS/TM-93) Technical evaluation of available 
state of Nevada survey instruments. Argonne National Lab., IL 
(United States). Environmental Assessment and Information Sci- 
ences Div. Feb 1993. 99p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93012873. Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory (ANL) is reviewing the survey re- 
search studies completed by Mountain West Research (1987-1989) 
for the state of Nevada's Nuclear Waste Project Office. In this re- 
search, 14 survey instruments were used to seek data on whether 
perceptions of risk could be associated with the possible siting of a 
high-level radioactive waste repository in Nevada and could be a 
dominant source of potential, significant, adverse economic im- 
pacts. This report presents results from phase 1 of the review, in 
which ANL contracted with the National Opinion Research Center 
(NORC) at the University of Chicago to evaluate the technical mer- 
its of the nine survey instruments that ANL had been able to 
acquire. The scope of NORC’s work was limited to rating the 
questions and stating their strengths and weaknesses. NORC con- 
cluded that the surveys could provide valuable data about risk 
perceptions and potential behavioral responses. NORC identified a 
few minor problems with a number of questions and the calculated 
response rates but claimed these problems would probably not 
have any major biasing effect. The NORC evaluation would have 
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been more complete if the terms used in the questionnaires had 
been defined, all survey instruments had been acquired, and all 
data had been made available to the public. 


19010 (ANL/MCT/CP-77586) Chemically bonded phosphate 
ceramics for radioactive and mixed waste solidification and 
stabilization. Wagh, A.S.; Cunnane, J.C.; Singh, D.; Reed, D.T.; 
Armstrong, S.; Subhan, W.; Chawla, N. Argonne National Lab., IL 
(United States). Jan 1993. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930205-20: Waste management '93, Tucson, AZ (United 
States), 28 Feb - 4 mar 1993). Order Number DE93008646. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Results of an initial investigation of low temperature setting 
chemically bonded magnesium ammonium phosphate (MAP) ce- 
ramics as waste form materials, for solidification and stabilization 
of radioactive and mixed waste, are reported. The suitability of 
MAP for solidifying and encapsulating waste materials was tested 
by encapsulating zeolites at loadings up to ~50 wt%. The resulting 
composites exhibited very good compressive strength characteris- 
tics. Microstructure stuaies show that zeolite grains remain 
unreacted in the matrix. Potential uses for solidifying and stab 
wastes are discussed 


19011 (BARC—1992/E/020) 3-D finite element analysis of 
thermal model of multi-heater in-situ experiment. Chattopad- 
hyay, J. (Bhabha Atomic Research Centre, Bombay (india). 
Reactor Engineering Div.); Kushwaha, H.S.; Mahajan, S.C. Bhabha 
Atomic Research Centre, Bombay (India). 1992. [41p.] Order Num- 
ber DE93624688. Source: OSTI; NTIS (US Sales Only); INIS. 

In assessing the feasibility of a potential site for underground 
storage of nuclear waste, one has to consider whether thermal 
loading imposed on host rock by the heat released from radioac- 
tive decay can lead to crack opening. Since there is little 
experience in the effects of temperature on rock mass behaviour, a 
series of in situ experiments are being conducted. In the present 
work, 3-D finite element analysis of thermal model of the multi- 
heater experiment is described. Temperature and stress field 
around the heaters have been calculated in advance to guide the 
design and operation of the experiment and to provide predicted 
data. Separate analysis has been done for triangular and square 
pitch heaters. Rock anisotropy in the direction of seistosity and 
perpendicular to it has been considered in the analysis. The re- 
sults, however, show that the effect of anisotropy is negligible. 
(author). 2 refs., 21 figs., 10 tabs., 10 photographs. 


19012 (BNL—48252) In situ containment and stabilization of 
buried waste: Annual report FY 1992. Allan, M.L.; Kukacka, L.E.; 
Heiser, J.H. Brookhaven National Lab., Upton, NY (United States). 
Nov 1992. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93008563. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the project was to develop, demonstrate and im- 
plement advanced grouting materials for the in-situ installation of 
impermeable, durable subsurface barriers and caps around waste 
sites and for the in-situ stabilization of contaminated soils. Specifi- 
cally, the work was aimed at remediation of the Chemical Waste 
(CWL) and Mixed Waste Landfills (MWL) at Sandia National Labo- 
ratories (SNL) as part of the Mixed Waste Landfill Integrated 
Demonstration (MWLID). This report documents this project, which 
was conducted in two subtasks. These were (1) Capping and Bar- 
rier Grouts, and (2) In-situ Stabilization of Contaminated Soils. 
Subtask 1 examined materials and placement methods for in-situ 
containment of contaminated sites by subsurface barriers and sur- 
face caps. In Subtask 2 materials and techniques were evaluated 
for in-situ chemical stabilization of chromium in soil. 


19013 
reinforced concrete waste storage 
pressurization. Xu, J. (Brookhaven National Lab., Upton, NY 
(United States)); Bandyopadhyay, K.; Shteyngart, S.; Eckert, H. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930352-14: 2. international 
conference on nuclear engineering, San Francisco, CA (United 


(BNL—48363) Structural analysis of an underground 


tank due to over- 
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States), 21-24 Mar 1993). Order Number DE93007272. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper presents the results of a structural analysis performed 
by use of the finite element method in determining the pressure- 
carrying capacity of an underground tank which contains nuclear 
wastes. The tank and surrounding soil were modeled and analyzed 
using the ABAQUS program. Special emphases were given on de- 
termining the effects of soil-containment interaction by employing 
Coulomb friction model. The effect of material properties was in- 
vestigated by considering two sets of stress-strain data for the 
steel plates. In addition, a refined mesh was used to evaluate the 
strain concentration effects at steel liner thickness discontinuities. 


19014 (CEA-CONF—-11242) Decontamination and disman- 
tling of the Piver prototype vitrification facility at Marcoule, 
France. Jouan, A. (CEA Centre d'Etudes de la Vallee du Rhone, 
30 - Marcoule (France). Dept. des Procedes de Retraitement); De- 
schaud, C.; Roudil, S.; Scelo, G. CEA Centre d'Etudes de la Vallee 
du Rhone, 30 - Marcoule (France). Dept. des Procedes de Re- 
traitement. 1992. [12p.] (CONF-9209343-: International conference 
on dismantling nuclear facilities, Avignon (France), 29 Sep - 2 oct 
1992). Order Number DE93624685. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 1984 decision to decommission the Piver pilot vitrification fa- 
cility was followed by over three years of preparation during which 
the necessary administrative and operational structures were set 
up, safety permits and waste conditioning arrangements were 
secured, and additional technical facilities were designed and in- 
stalled. The operational phase began in 1988 with dismantling of 
the process equipment, followed by preliminary cell decontamina- 
tion. System pipes were then cut up, first using telemanipulators 
and subsequently by human operators when the ambient dose rate 
dropped sufficiently to allow workers to enter the cell. PIVER has 
now been fully decommissioned, and the main process cell is avail- 
able for installation of a new research and development facility. 


19015 (CNIC—00631) A glass formulation for vitrifying of 
high level liquid radioactive waste and its performance. Huang 
Weigang (Beijing Inst. of Nuclear Engineering (China)). China Nu- 
clear Information Centre, Beijing, BU (China). Jun 1992. [14p.] (In 
Chinese). (BINE-—0021.). Order Number DE93623898. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The borosilicate matrix from ternary system to multi-component 
system and waste oxides incorporated with matrices are intro- 
duced. For the incorporation of waste oxides with and without 
sulphate, the formulation of No.704 is selected among various 
formulations, and it can obtain (20 = 30) wt% of incorporating ca- 
pacity. During the studying of incorporation for high level liquid 
radioactive wastes contained with SO,°-, three kinds of borosili- 
cate matrix are adopted. The analysis shows that the content of 
SO, in vitrified glass is (0.3 ~ 0.6) wt%. As to the added SO,?-, 
some of that is incorporated into vitrified glass and volatilized to 
the off gas, and the remainder will present as yellow phase on the 
glass surface. The radioactive elements are enriched in yellow 
phase material which would seriously affect the quality of vitritied 
glass. In the test results, the No.704 vitrified glass has the best 
performance and it will be used as engineering test material for the 
pot type vitrified project. 


19016 (CONF-9002111-, pp. 5-10) Development of data 
quality objectives in an environmental sampling program. 
Daniels, K.L. (Science Applications International Corp., Oak Ridge, 
TN (US)); Tardiff, M.F. Oak Ridge National Lab., TN (United 
States). Jun 1992. DOE Contract ACO5-840R21400. From Data 
analysis and interpretation for environmental surveillance confer- 
ence; Lexington, KY (United States); 5-7 Feb 1990. In Data 
analysis and interpretation for environmental surveillance: Confer- 
ence proceedings. 149p. Order Number DE92019009. Source: 
OSTI; NTIS; INIS. 

The development of data quality objectives is an integral part of 
the methodology adopted by the U.S. Environmental Protection 
Agency (EPA) for use in hazardous waste site (Superfund) investi- 
gations. We propose to adopt this approach and tailor it for use in 
environmental sampling programs. Establishing data quality objec- 
tives will ensure that data collected in an environmental sampling 
program is of known quality, that it is useful to the program and 





can answer specific questions, and that conclusions can be drawn 
from the results. Data quality objectives can increase the efficiency 
and effectiveness of environmental programs by minimizing waste- 
ful use of resources. As adapted to environmental sampling 
programs, developing data quality objectives includes four phases: 
(1) identifying environmental program objectives, (2) identifying 
data users, (3) identifying data types, and (4) specifying data qual- 
ity and quantity goals. The development of data quality objectives 
for an environmental sampling program is illustrated using Oak 
Ridge National Laboratory’s (ORNL’s) airborne radioactive emission 
sampling program. Use of this approach directs the Sampling and 
Analysis Plan and provides input to the Quality Assurance Plan. It 
provides a methodology for establishing quality goals that can be 
monitored. The drawback to this approach is that significant time is 
required prior to data collection, but we believe that it is time well 
spent to enable collection of useful data of known quality. 


19017 (CONF-9002111—, pp. 11-25) A tracking system for 
groundwater sampling and data transfer schedules. Mercier, 
T.M. (H & R Technical Assoc., Inc., Oak Ridge, TN (US)). Oak 
Ridge National Lab., TN (United States). Jun 1992. DOE Contract 
AC05-840R21400. From Data analysis and interpretation for envi- 
ronmental surveillance conference; Lexington, KY (United States); 
5-7 Feb 1990. In Data analysis and interpretation for environmental 
surveillance: Conference proceedings. 149p. Order Number 
DE92019009. Source: OSTI; NTIS; INIS. 

Because groundwater monitoring programs at the Oak Ridge Y- 
12 Plant have become more complex and varied, and as the occa- 
sions to respond to internal and external reporting requirements 
have become more frequent and time constrained, the need to 
track groundwater sampling activities and data transfer from the 
analytical laboratories has become imperative. If backlogs can be 
caught early, resources can be added or reallocated in the field 
and in the laboratory in a timely mariner to ensure that reporting 
deadlines are met. The tracking system discussed in this paper 
starts with a clear definition of the groundwater monitoring program 
at the facility. This information is input into base data sets at the 
beginning of the sampling cycle. As the sampling program pro- 
gresses, information about well sampling dates and data transfer 
dates is input into the base data sets. From the base program data 
and the update data, a status report is periodically generated by a 
computer program that identifies the type and nature of bottlenecks 
encountered during implementation of the groundwater monitoring 
program. 


19018 


(CONF-9002111-, pp. 27-32) SamTrack: A sample 
tracking system for environmental monitoring. Horwedel, B.M. 
(Oak Ridge National Lab., TN (US)). Oak Ridge National Lab., TN 
(United States). Jun 1992. DOE Contract AC05-840R21400. From 
Data analysis and interpretation for environmental surveillance con- 
ference; Lexington, KY (United States); 5-7 Feb 1990. In Data 
analysis and interpretation for environmental surveillance: Confer- 


ence proceedings. 
OSTI; NTIS; INIS. 

The Environmental Monitoring and Compliance (EMC) section is 
responsible for the development and implementation of an environ- 
mental program to (1) ensure compliance with all federal, state, 
and U.S. Department of Energy (DOE) requirements for the pre- 
vention, control, and abatement of environmental pollution; (2) 
monitor the adequacy of containment and effluent controls; and (3) 
assess the impacts of releases from Oak Ridge National Labora- 
tory (ORNL) facilities on the environment. Each month over 1000 
samples of air, water, animals, and vegetation are collected and 
analyzed for contamination. A sample tracking system, SamTrack, 
was developed to automate the bookkeeping and to report genera- 
tion procedures required by EMC. SamTrack makes it possible for 
EMC to monitor individual samples from the time of submission to 
the Analytical Chemistry Division (ACD) through the electronic 
transfer of analytical results. SamTrack dynamically maintains a 
sample status data base. At anytime a variety of reports can be 
generated showing the status of samples being processed. Three 
basic reports reflect the status of the entire sample data base: (1) 
samples that have been submitted for analysis; (2) samples that 
have completed analysis; and (3) samples with incomplete analy- 
sis. This paper presents the needs for a sample tracking system, 


149p. Order Number DE92019009. Source: 
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how SamTrack addresses those needs, and future modifications 
that would improve the implementation of SamTrack. 


19019 (CONF-9002111-—, pp. 33-34) Environmental sample 
management system (ESMS). Evans, R.A. (Oak Ridge Y-12 
Plant, TN (US)); Newman, K. Oak Ridge National Lab., TN (United 
States). Jun 1992. DOE Contract AC05-840R21400. From Data 
analysis and interpretation for environmental surveillance confer- 
ence; Lexington, KY (United States); 5-7 Feb 1990. In Data 
analysis and interpretation for environmental surveillance: Confer- 
ence proceedings. 149p. Order Number DE92019009. Source: 
OSTI; NTIS; INIS. 

The Environmental Surveillance Section of the Oak Ridge Y-12 
Plant's Environmental Management Department is responsible for 
compliance sampling and environmental surveillance at the Y-12 
Plant. The Environmental Sample Management System (ESMS) 
was developed to automate environmental sample label prepara- 
tion, sample tracking, sampling supplies usage, and electronic data 
transfer capabilities. The system has been implemented using a re- 
lational data base management system to log and track samples. 
This system also implements bar code technology to produce envi- 
ronmental sample labels. 


19020 (CONF-9002111—, pp. 37) Management of groundwa- 
ter hydrology data at Oak Ridge National Laboratory. Faulkner, 
M.A. (Oak Ridge National Lab., TN (US)); Voorhees, L.D. Oak 
Ridge National Lab., TN (United States). Jun 1992. DOE Contract 
AC05-840R21400. From Data analysis and interpretation for envi- 
ronmental surveillance conference; Lexington, KY (United States); 
5-7 Feb 1990. In Data analysis and interpretation for environmental 
surveillance: Conference proceedings. 149p. Order Number 
DE92019009. Source: OSTI; NTIS; INIS. 

More than 1300 wells have been drilled in the immediate vicinity 
of Oak Ridge National Laboratory (ORNL) in the past 40 years. 
Because the wells were drilled at different times and for different 
purposes, information concerning these wells was recorded in a 
wide variety of formats and in several different places. Initiation of 
the ORNL Remedial Action Program (RAP) in 1985 made it neces- 
sary to compile the basic information on the older wells in a 
common format and to develop a framework for managing all data 
associated with installation and sampling of future groundwater 
monitoring wells at ORNL. This task was accomplished by staff 
within ORNL’s Environmental Sciences Division (ESD) through the 
establishment of a computerized data base. The data base princi- 
pally uses SAS software installed on IBM and VAX mainframe 
computers. A geographic information system based on ARC/INFO 
software installed on the ESD VAX is used to analyze and display 
spatial aspects of the data. Information consisting of construction 
parameters (e.g., installation date, location, elevation, depth, diam- 
eter, and screen intervals) on the older wells was compiled by ESD 
staff from various sources including ORNL and U.S. Geological 
Survey (USGS) publications, borehole geophysical logs, and per- 
sonal communications. Construction data for all new wells installed 
by RAP are obtained according to established procedures. Water- 
level measurements made by both ORNL and USGS are also 
maintained in the data base. Unique well identification codes allow 
all types of data for a specific well to be merged. Management of 
the data from the point of collection to validation, as well as some 
of the approaches used to satisfy requests for such information, is 
described. 


19021 (CONF-9002111-, pp. 59-67) Development of a con- 
solidated environmental data base. Voorhees, L.D. (Oak Ridge 
National Lab., TN (US)). Oak Ridge National Lab., TN (United 
States). Jun 1992. DOE Contract AC05-840R21400. From Data 
analysis and interpretation for environmental surveillance confer- 
ence; Lexington, KY (United States); 5-7 Feb 1990. In Data 
analysis and interpretation for environmental surveillance: Confer- 
ence proceedings. 149p. Order Number DE92019009. Source: 
OSTI; NTIS; INIS. 

A great deal of time, resources, and money has been and con- 
tinues to be spent on designing and implementing a variety of 
environmental monitoring programs at U.S. Department of Energy 
(DOE) facilities. Often data are collected for a single purpose and 
are either unsuitable or not readily available for other applications 
because of inaccessibility, poor documentation, incompleteness, 
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and lack of standardization with respect to format and nomencla- 
ture. Increasing costs of data acquisition and limited budgets make 
it imperative that maximum use be made of historic and current 
DOE data bases. A Federal Facility Agreement (FFA) between 
DOE, the U.S. Environmental Protection Agency (EPA), and the 
Tennessee Department of Health and Environment (THE) calls for 
the development of a consolidated environmental data base for the 
DOE Oak Ridge Reservation (ORR) facilities managed by Martin 
Marietta Energy Systems, Inc. (Energy Systems). This directive is 
related to environmental restoration of the ORR and, hence, per- 
tains to a wide variety of data types. The objectives of establishing 
the Energy Systems Environmental Data Base are to (1) ensure 
long-term retention and accessibility of data collected at all facili- 
ties, (2) support the development of a common format for reporting 
environmental monitoring data, and (3) facilitate the sharing of data 
in support of environmental compliance and restoration assess- 
ments. To achieve these objectives, a Data Management Steering 
Committee will bc established. This committee will consist of a 
chairman, data management representatives from each facility, and 
outside expertise. The committee will (1) define the data manage- 
ment needs; (2) identify the types and sources of data to be 
maintained; (3) characterize the hardware and software capabilities 
at each facility; (4) develop a standard data base scheme; and (5) 
set standards for the contents, quality, and documentation of the 
data sets. 


19022 (CONF-9002111-, pp. 89-94) Total error components 
- isolation of laboratory variation from method performance. 
Bottrell, D. (Dept. of Energy, Washington, DC (US)); Bleyler, R.; 
Fisk, J.; Hiatt, M. Oak Ridge National Lab., TN (United States). Jun 
1992. From Data analysis and interpretation for environmental 
surveillance conference; Lexington, KY (United States); 5-7 Feb 
1990. In Data analysis and interpretation for environmental surveil- 
lance: Conference proceedings. 149p. Order Number 
DE92019009. Source: OSTI; NTIS; INIS. 

The consideration of total error across sampling and analytical 
components of environmental measurements is relatively recent. 
The U.S. Environmental Protection Agency (EPA), through the 
Contract Laboratory Program (CLP), provides complete analyses 
and documented reports on approximately 70,000 samples per 
year. The quality assurance (QA) functions of the CLP procedures 
provide an ideal data base-CLP Automated Results Data Base 
(CARD)-to evaluate program performance relative to quality control 
(QC) criteria and to evaluate the analysis of blind samples. Repeti- 
tive analyses of blind samples within each participating laboratory 
provide a mechanism to separate laboratory and method perfor- 
mance. Isolation of error sources is necessary to identify effective 
options to establish performance expectations, and to improve pro- 
cedures. In addition, optimized method performance is necessary 
to identify significant effects that result from the selection among 
alternative procedures in the data collection process (e.g., sam- 
pling device, storage container, mode of sample transit, etc.). This 
information is necessary to evaluate data quality; to understand 
overall quality; and to provide appropriate, cost-effective informa- 
tion required to support a specific decision. 


19023 (CONF-9002111-, pp. 97-127) A statistical analysis 
for a resource conservation and recovery act groundwater 
quality assessment. Wolf, D.A. (Oak Ridge National Lab., TN 
(US)); Tardiff, M.F. Oak Ridge National Lab., TN (United States). 
Jun 1992. DOE Contract ACO5-840R21400. From Data analysis 
and interpretation for environmental surveillance conference; Lex- 
ington, KY (United States); 5-7 Feb 1990. in Data analysis and 
interpretation for environmental surveillance: Conference proceed- 
ings. 149p. Order Number DE92019009. Source: OSTI; NTIS; 
INIS. 

Beginning in July of 1988, four quarterly groundwater samples 
were collected from monitoring wells on the perimeter of Solid 
Waste Storage Area 6 (SWSA 6), a shallow, land-burial site for 
low-level radioactive and nonradioactive wastes at the Oak Ridge 
National Laboratory (ORNL). The analytical measurements of these 
samples were used to establish baseline constituent levels and to 
investigate differences between background as represented by 
groundwater up-gradient to the site and compliance points as rep- 
resented by groundwater down-gradient to the site. Differences 
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between up-gradient wells and down-gradient wells could be 
caused by natural variations among groundwater quality regimes. A 
more precise background versus compliance point comparison 
would therefore be possible if wells represent a similar water 
chemistry. A statistical technique, called cluster analysis, was uti- 
lized to group (cluster) wells with respect to three water quality 
parameters: pH, alkalinity, and specific conductance. Three clus- 
ters of wells were identified and could also be related to the level 
of the water table at SWSA 6. The clusters were then used to ac- 
count for groundwater quality regime differences when testing for 
potential down-gradient contamination. A two-way analysis of 
valiance and follow-up multiple comparisons were performed. The 
two factors were cluster (clusters 1, 2, and 3) and well type (up- 
gradient and down-gradient). For some constituents there was a 
clear violation of assumptions important to the parametric analysis. 
A nonparametric analysis of variance and follow-up comparisons 
were also performed. The results suggest that some differences 
among wells at SWSA 6 can be attributed to the variations in 
groundwater quality regime alone; some can be attributed to well 
type; and some are more complicated. Differences between well 
types depend upon the groundwater quality regime. 


19024 (CONF-9002111-, pp. 129-141) Analysis and evalua- 
tion of gross radioactivity data. Tardiff, M.F. (Oak Ridge National 
Lab., TN (US)); Wolf, D.A. Oak Ridge National Lab., TN (United 
States). Jun 1992. DOE Contract AC05-840R21400. From Data 
analysis and interpretation for environmental surveillance confer- 
ence; Lexington, KY (United States); 5-7 Feb 1990. In Data 
analysis and interpretation for environmental surveillance: Confer- 
ence proceedings. 149p. Order Number DE92019009. Source: 
OSTI; NTIS; INIS. 

U.S. Department of Energy (DOE) orders require that gross ra- 
dioactivity analyses be used only as trend indicators unless 
supporting analyses provide a reliable relationship to specific ra- 
dionuclides. A historic pan of the airborne emissions sampling 
program at the Oak Ridge National Laboratory (ORNL) has been 
the analysis of particulate samples for gross alpha and gross beta. 
These samples are routinely analyzed 8 days after collection in 
order to reduce the impacts of short-lived, naturally occurring iso- 
topes upon the results. The purpose of this investigation was to 
characterize the short-lived component of the gross alpha and 
gross beta signatures for ORNL emission point sources. Generic 
decay curves are presented based upon multiple counts of 
samples collected over | year. Isotopes that match the half-life sig- 
natures are proposed, and a program is presented that will verify 
these inferences. The consequences of this investigation are dis- 
cussed relative to the ongoing sampling program including the 
potential for associating these signatures with specific isotopes. 


19025 (CONF-930304-12) The effect of treatment parame- 
ters and detergent additions on the softening of radioactively 
contaminated process wastewater at the Oak Ridge National 
Laboratory. Roe, M.M.; Kent, T.E. Oak Ridge National Lab., TN 
(United States). [1993]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 205. 
American Chemical Society national meeting; Denver, CO (United 
States); 28 Mar - 2 apr 1993. Order Number DE93009720. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL) is a research facility 
owned by the Department of Energy and operated by Martin Mari- 
etta Energy Systems. At ORNL, research is performed in a wide 
range of areas including nuclear energy research, environmental 
sciences, materials research, health and safety research, and pro- 
duction of radioisotopes. These activities generate 70 million 
gallons per year of process wastewater which is basically tap water 
and ground water containing trace amounts of radioactive com- 
pounds. This water is treated for removal of contaminants at the 
Process Waste Treatment Plant (PWTP) before discharge to the 
environment. 


19026 (CONF-930408-23) Shielding benchmark calcula- 
tions of selected spent fuel storage cask experiments. 
Broadhead, B.L. (Oak Ridge National Lab., TN (United States)); 
Tang, J.S.; Parks, C.V.; Taniuchi, H. Oak Ridge National Lab., TN 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States); Electric Power Research Inst., Palo Alto, CA 





(United States). DOE Contract AC05-840R21400. From Interna- 
tional high-level radioactive waste management conference; Las 
Vegas, NV (United States); 25-29 Apr 1993. Order Number 
DE93007865. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the application of the three-dimensional 
Monte Carlo code MORSE-SGC, as implemented in the SCALE 
system calculational sequence SAS4, to the analysis of a series of 
benchmark spent fuel storage cask measurements performed at 
the Idaho National Engineering Laboratory. A total of five storage 
cask problems were analyzed to determine the expected accura- 
cies of computational analyses using well-established Monte Carlo 
codes. The results presented herein represent the current status of 
the work. Predicted neutron dose results generally compare very 
favorably (within 30%) with the measurements for the cask lid, 
bottom, and along the cask side. Gamma-ray dose rates exhibit dif- 
fering trends, depending on the measurement location. For lid and 
bottom doses, as well as side doses near the endfittings, agree- 
ment is again within 30%, although several exceptions are seen. 
However, for gamma doses along the cask side and adjacent to 
the active fuel, a factor of 2 overprediction is noted. Investigations 
into the cause of these discrepancies are currently in progress. 


19027 (CONF-9306100—-1) Treatment of contaminated 
wastewater at Oak Ridge National Laboratory. Robinson, S.M.; 
Kent, T.E.; Arnold, W.D. Oak Ridge National Lab., TN (United 
States). [1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Zeolite 93: 4th in- 
ternational conference on the occurrence, properties, and utilization 
of natural zeolites; Boise, ID (United States); 20-28 Jun 1993. Or- 
der Number DE93006622. Source: OSTI; NTIS; INIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL), an energy research and 
radioisotope production facility, operates two centralized liquid 
waste treatment systems, one for liquid low-level waste (LLLW) 
system and the other for process waste (PW). New regulatory and 
waste minimization requirements have led ORNL to consider zeo- 
lite ion exchangers for removing cesium and strontium from LLLW 
and PW streams for their economic advantages, selective molecu- 
lar sieve properties, and ease of disposal. Natural and synthetic 
zeolites have been compared with inorganic and organic ion ex- 
changers for these applications. 


19028 (DOE/AL/63805-T1) Waste-Management Education 
and Research Consortium (WERC) annual progress report, 
1991-1992. Waste-Management Education and Research Consor- 
tium (WERC), Las Cruces, NM (United States); New Mexico State 
Univ., Las Cruces, NM (United States); New Mexico Univ., Albu- 
querque, NM (United States); New Mexico Inst. of Mining and 
Technology, Socorro, NM (United States); Sandia National Labs., 
Albuquerque, NM (United States); Los Alamos National Lab., NM 
(United States); Navajo Community Coll., Tsaile, AZ (United 
States); USDOE, Washington, DC (United States). 7 Apr 1992. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC04-90AL63805. Order Number DE93011745. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In February, 1990, the Secretary of Energy, James Watkins ap- 
proved a grant for a waste (management) education and research 
consortium program by New Mexico State University (NMSU) to 
the US Department of Energy (DOE). This program known by the 
acronym, “WERC” includes NMSU, the University of New Mexico 
(UNM), the New Mexico Institute of Mining and Technology 
(NMIMT), Navajo Community College, the Los Alamos National 
Laboratory and the Sandia National Laboratories. The program is 
designed to provide an integrated approach to the national need 
via the following: (1) Education in waste management to reach 
thousands of students by the three Consortium universities and the 
affiliate college resulting in graduate, undergraduate, and associate 
degrees with concentration in environmental management. (The 
term waste or environmental management is used in a broad 
sense throughout this paper and includes all aspects of envi- 
ronmental management and environmental restoration.) (2) 
Professional development via teleconference for industry and gov- 
ernment. (3) Technology development programs at the leading 
edge, providing training to students and information to faculty feed- 
ing into the education programs. (4) Education and technology 
development at the campuses, as well as from four field sites. (5) 
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Ties with other multidisciplinary university facilities. (6) Ties with 
two National Laboratories (Los Alamos & Sandia) located in New 
Mexico, the Oak Ridge Associated Universities and others. (7) 
Technology transfer and education via an existing fiber optic net- 
work, a satellite link, and an existing state-wide extension program. 
(8) Outreach program of special interest to pre-college students, 
communities and business and government leaders throughout the 
United States. This report summarizes the accomplishments and 
Status at the end of the second year. 


19029 (DOE/AL/63805-T1-App.) Waste-Management Educa- 
tion and Research Consortium (WERC) annual progress 
report, 1991-1992: Appendixes. Waste-Management Education 
and Research Consortium (WERC), Las Cruces, NM (United 
States); New Mexico State Univ., Las Cruces, NM (United States); 
New Mexico Univ., Albuquerque, NM (United States); New Mexico 
Inst. of Mining and Technology, Socorro, NM (United States); San- 
dia National Labs., Albuquerque, NM (United States); Los Alamos 
National Lab., NM (United States); Navajo Community Coll., Tsaile, 
AZ (United States); USDOE, Washington, DC (United States). 7 
Apr 1992. 97p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC04-90AL63805. Order Number 
DE93011746. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the following appendices: Appendix A - Re 
quirements for Undergraduate Level; Appendix B - Requirements 
for Graduate Level; Appendix C - Graduate Degree In Environmen- 
tal Engineering; Appendix D - Non-degree Certificate Program; 
Appendix E - Curriculum for Associate Degree Program; Appendix 
F - Curriculum for NCC Program; Appendix G - Information 1991 
Teleconference Series; Appendix H - Information on 1992 Telecon- 
ference Series; Appendix | - WERC interactive Television Courses; 
Appendix J - WERC Research Seminar Series; Appendix K - Sites 
for Hazardous/Radioactive Waste Management Series; Appendix L- 
Summary of Technology Development of the Second Year; Appen- 
dix M - List of Major Publications Resulting from WERC; Appendix 
N - Types of Equipment at WERC Laboratories. 


19030 (DOE/AL/63805—-T2) Waste-Management Education 
and Research Consortium (WERC) annual progress report, 
1992-1993. Waste-Management Education and Research Consor- 
tium (WERC), Las Cruces, NM (United States); New Mexico State 
Univ., Las Cruces, NM (United States); New Mexico Univ., Albu- 
querque, NM (United States); New Mexico Inst. of Mining and 
Technology, Socorro, NM (United States); Sandia National Labs.., 
Albuquerque, NM (United States); Los Alamos National Lab., NM 
(United States); Navajo Community Coll., Tsaile, AZ (United 
States); USDOE, Washington, DC (United States). 15 Feb 1993. 
51p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC04-90AL63805. Order Number DE93011748. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In February, 1990, The Secretary of Energy, James Watkins, ap- 
proved a grant for a waste (management) education and research 
consortium program proposed by New Mexico State University 
(NMSU) to the US Department of Energy (DOE). This program 
known by the acronym, “WERC” includes as its founding members 
NMSU, the University of New Mexico (UNM), the New Mexico Insti- 
tute of Mining and Technology the Los Alamos National Laboratory, 
and the Sandia National Laboratories. The Navajo Community Col- 
lege joined the program later in 1991. The program has the 
mission of expanding the nation’s capability to address the issues 
related to management of all types of waste. The program is 
unique and innovative in many aspects. It provides an integrated 
approach to this national need, and includes: (1) Education in 
waste management at the educational institutions resulting in grad- 
uate, undergraduate, and associate degrees with concentration in 
environmental management. (2) Professional development via 
teleconference for industry and government. (3) Technology devel- 
opment programs at the leading edge, providing hands-on training 
at the leading edge to students and information feeding into the 
education programs. (4) Education by technology development at 
the campuses, as well as from four field sites. (5) Ties with other 
multidisciplinary university facilities. (6) Ties with two National Lab- 
oratories (Los Alamos & Sandia) located in New Mexico and with 
the Oak Ridge Associated Universities and others. (7) Technology 
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transfer and education via an existing fiber optic network, a satel- 
lite link, and an existing state-wide extension program. (8) 
Outreach programs of special interest to precollege students, com- 
munities and business and government leaders throughout the 
United States. This report summarizes the accomplishments and 
status at the end of the third year. 


19031 (DOE/AL/63805-T2-App.) Waste-Management Educa- 
tion and Research Consortium (WERC) annual progress 
report, 1992-1993: Appendices. Waste-Management Education 
and Research Consortium (WERC), Las Cruces, NM (United 
States); New Mexico State Univ., Las Cruces, NM (United States); 
New Mexico Univ., Albuquerque, NM (United States); New Mexico 
Inst. of Mining and Technology, Socorro, NM (United States); San- 
dia National Labs., Albuquerque, NM (United States); Los Alamos 
National Lab., NM (United States); Navajo Community Coll., Tsaile, 
AZ (United States); USDOE, Washington, DC (United States). 15 
Feb 1993. 133p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC04-90AL63805. Order Number 
£93011749. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the following appendices: Appendix A - Re- 
quirements for Undergraduate Level; Appendix B - Requirements 
for Graduate Level; Appendix C - Graduate Degree In Environmen- 
tal Engineeringat New Mexico State University; Appendix D - 
Non-degree Certificate program; Appendix E - Curriculum for 
Associate Degree Program in Radioactive & Hazardous Waste Ma- 
terials; Appendix F - Curriculum for NCC Program in Earth & 
Environmental Sciences; Appendix G - Brochure of 1992 Telecon- 
ference Series; Appendix H - Sites for Hazardous/Radioactive 
Waste Management Series; Appendix | - WERC interactive Televi- 
sion Courses; Appendix J - WERC Research Seminar Series 
Brochures; Appendix K - Summary of Technology Development of 
the Third Year; Appendix L - List of Major Publications Resulting 
From WERC; Appendix M - Types of Equipment at WERC Labora- 
tories; and Appendix N - WERC Newsletter Examples. 


19032 (DOE/AL/63805—-T3) The Waste-Management Educa- 
tion and Research Consortium (WERC) annual progress 
report, 1990-1991. Waste-Management Education and Research 
Consortium (WERC), Las Cruces, NM (United States); New Mexico 
State Univ., Las Cruces, NM (United States); New Mexico Univ., 
Albuquerque, NM (United States); New Mexico Inst. of Mining and 
Technology, Socorro, NM (United States); Sandia National Labs., 
Albuquerque, NM (United States); Los Alamos National Lab., NM 
(United States); USDOE, Washington, DC (United States). 25 Feb 
1991. 107p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC04-90AL63805. Order Number 
DE93011747. Source: OSTI; NTIS; INIS; GPO Dep. 

In February, 1990, the Secretary of Energy, James Watkins ap- 
proved a grant for a waste (management) education and research 
consortium program by New Mexico State University (NMSU) to 
the US Department of Energy (DOE) . This program known by the 
acronym, “WERC” includes NMSU, the University of New Mexico 
(UNM), the New Mexico Institute of Mining and Technology 
(NMIMT), the Los Alamos National Laboratory and the Sandia 
National Laboratories. The program is designed to previde an inte- 
grated approach to the national need via the following: (1) 
Education in waste management by the Consortium universities re- 
sulting in graduate, undergraduate, and associate degrees with 
concentration in environmental management. The term waste man- 
agement is used in a broad sense throughout this paper and 
includes all aspects of environmental management and environ- 
mental restoration. (2) Research programs at the leading edge, 
providing training to faculty and students and feeding into the edu- 
cation programs. (3) Education and research at the campuses, as 
well as from three field sites. (4) Ties with other multi-disciplinary 
university facilities. (5) Ties with two National Laboratories located 
in New Mexico. (6) Technology transfer and education via an exist- 
ing fiber optic network, a proposed satellite link, and an existing 
state-wide extension program. (7) An outreach program to interest 
others in environmental management, especially precoliege stu- 
dents, minority students and practitioners in the field. This report 
summarizes the accomplishments and status at the end of the first 
year. 
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19033 (DOE/DP/00789-T269) Test plan: Air Intake Shaft 
Performance Tests: Appendix 17, Gage data base file (Re- 
vised). Luke, B.A. Sandia National Labs., Albuquerque, NM 
(United States). 19 Mar 1990. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93012200. Source: OSTI; NTIS; INIS; GPO Dep. 

This appendix updates plans for instrumentation in the shaft. Key 
changes since Appendix 16 was issued include: Adjustment of hy- 
drologic/permeability stations in the Salado including altering 
drillhole depths and orientations and increasing the total number of 
stations to four. Elimination of short-term permeability measure- 
ments in the Culebra and Magenta aquifers. Addition of humidity 
and temperature sensors in selected brine inflow drillholes, and ad- 
dition of brine inflow monitoring following short-term permeability 
measurements in some drillholes in the Salado. Adjustment of 
depths of most geomechanical stations. Aiso, the mining-sequence 
closure gages have been added. 


19034 (DOE/DP/00789-T270) Addendum to “Test Plan: 
Small-Scale Seal Performance Tests (SSSPT)”. Finley, R.E. 
Sandia National Labs., Albuquerque, NM (United States). 6 Apr 
1992. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93012201. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes activities that are intended to update 
the data base of fluid flow measurements made on expansive salt 
concrete (ESC) seals as part of the Small-Scale Seal Performance 
Tests (SSSPT). The original plans for the SSSPT experiments are 
described by Stormont (1985a and 1985b). These seals have pre- 
viously been tested with brine and gas during the early stages 
(less than 450 days) after emplacement. The purpose of this Test 
Plan Addendum is to detail the activities necessary to, update the 
gas and brine measurements previously performed on the SSSPT 
Series A and Series B seals and to identify the key personnel 
responsible for implementing these activities. This addendum de- 
scribes a limited undertaking and does NOT change the scope of 
the original test plan. 


19035 (DOE/DP/00789-T271) Test plan: Hydraulic fractur- 
ing and hydrologic tests in Marker Beds 139 and 140. 
Wawersik, W.R.; Beauheim, R.L. Sandia National Labs., Albu- 
querque, NM (United States). Mar 1991. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93012202. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Combined hydraulic fracturing and hydrological measurements in 
this test plan are designed to evaluate the potential influence of 
fracture formation in anhydrite Marker Beds 139 and 140 on gas 
pressure in and gas flow from the disposal rooms in the Waste Iso- 
lation Pilot Plant with time. The tests have the further purpose of 
providing comparisons of permeabilities of anhydrite interbeds in 
an undisturbed (virgin) state and after fracture development and/or 
opening and dilation of preexisting partially healed fractures. Three 
sets of combined hydraulic fracturing and hydrological measure- 
ments are planned. A set of trial measurements is expected to last 
four to six weeks. The duration of each subsequent experiment is 
anticipated to be six to eight weeks. 


19036 (DOE/DP/00789-T283) Test plan: Sealing of the Dis- 
turbed Rock Zone (DRZ), including Marker Bed 139 (MB139) 
and the overlying halite, below the repository horizon, at the 
Waste Isolation Pilot Plant: Small-scale seal performance test- 
series F. Ahrens, E.H. Sandia National Labs., Albuquerque, NM 
(United States). May 1992. 54p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93012214. Source: OSTI; NTIS; INIS; GPO Dep. 

This test plan describes activities intended to demonstrate equip- 
ment and techniques for producing, injecting, and evaluating 
microfine cementitious grout. The grout will be injected in fractured 
rock located below the repository horizon at the Waste Isolation 
Pilot Piant (WIPP). These data are intended to support the devel- 
opment of the Alcove Gas Barrier System (AGBS), the design of 
upcoming, large-scale seal tests, and ongoing laboratory evalua- 
tions of grouting efficacy. Degradation of the grout will be studied 
in experiments conducted in parallel with the underground grouting 
experiment. 





19037 (DOE/DP/00789-T284) Test plan: Air intake shaft 
performance tests. Matalucci, R.V. Sandia National Labs., Albu- 
querque, NM (United States). Nov 1987. 128p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93012215. Source: OSTI; NTIS; 
GPO Dep. 

The Air Intake Shaft Performance in situ test (Shaft V) is a 
concerted effort to obtain precise information on the structural, hy- 
drological, brine inflow, and geophysical response of the salt and 
the overlying strata. Using the lessons learned from the earlier 
shaft instrumentation and the knowledge of the requirements of 
long term performance assessment, a much more detailed and 
technically sound investigation of shaft performance can be carried 
out in the new Air Intake Shaft. The investigations will be con- 
ducted at numerous stations along the vertical length of the shaft, 
and part of the test is the structural response of the shaft itself 
during excavation if possible. Also the test will investigate the influ- 
ence of the construction process (development of a “damaged” 
zone) on the near-field (up to 40 feet into the rock) hydrological 
characteristics of the shaft. 


19038 (DOE/DP/00789-T286) Test plan: Brine inflow and 
related tests in the brine inflow room (Room Q) of the Waste 
Isolation Pilot Plant (WIPP). Nowak, E.J. Sandia National Labs., 
Albuquerque, NM (United States). Mar 1990. 70p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93012217. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The current model for brine inflow to Waste Isolation Pilot Plant 
(WIPP) excavations is consistent with the body of existing data for 
brine accumulations in WIPP underground test boreholes. Values 
for the model parameters are also consistent with independent 
measurements of brine and host rock salt properties. Experiments 
to provide additional tests of the assumptions and parameters in 
the model have been proposed, and the NAS WIPP Panel has 
strongly encouraged these tests. The Panel particularly urged a 
test of brine inflow into a relatively large room with a curved verti- 
cal cross-section, arguing that the curvature may minimize loss of 
inflowing brine to separations or cracks that are known to develop 
below the flat floors of existing rectangular rooms. The brine inflow 
room in this test plan responds to the urging of theWiPP panel. 
This test plan is intended as a working document. It is a plan for 
measurements of brine inflow, pore pressure, humidity, gas inflow, 
closure, disturbed rock zone (DRZ) characteristics, and other pre- 
and post-test analyses in Room Q of the Waste Isolation Pilot 
Plant (WIPP) experimental area. 


19039 (DOE/DP/00789-T288) Test plan: Small Scale Seal 
Performance Tests (SSSPT). Stormont, J.C. Sandia National 
Labs., Albuquerque, NM (United States). Mar 1985. 97p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93012219. Source: OSTI; 
NTIS; GPO Dep. 

The Small Scale Seal Performance Tests are a series of in situ 
experiments designed to evaluate the performance of various can- 
didate seal materials emplaced in boreholes from 6-in- (15.20-cm) 
to 36-in- (91.4-cm) dia in rock. Seal system (comprised of the seal, 
seal/rock interface, and the rock adjacent to the seal) performance 
will be evaluated using thermal/mechanical and hydrologic data 
generated by these tests under expected repository conditions. 
These tests will be conducted at the Waste Isolation Pilot Plant 
(WIPP), a research and development facility authorized to demon- 
strate the safe disposal of radioactive wastes resulting from the 
defense activities and programs of the United States. These tests 
are significant because they will provide an evaluation of the ther- 
mal, mechanical, and hydrologic performance of seal systems (the 
seal, seal/rock interface. and the rock adjacent to the seal) in situ. 
Yet the scale of the tests allows the conduct of numerous tests un- 
der a wide range of conditions. These tests are a precursor to 
full-scale seal performance tests. 


19040 (DOE/DP/00789-T289) Test plan: WIPP horizon gas 
flow/permeability measurements. Stormont, J.C. Sandia National 
Labs., Albuquerque, NM (United States). Apr 1988. 61p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC04-76DP00789. Order Number DE93010850. Source: 
NTIS; GPO Dep 

This test plan is intended as a working document. It is a plan for 
gas flow/permeability measurements to be conducted at various lo- 
cations throughout the WIPP facility. A layout of the boreholes from 
which the measurements are to be made is given. Two types of 
tests are described high-resolution gas _ flow/permeability 
measurements and reconnaissance flow measurements. The re- 
connaissance measurements are described in some detail, and 
test procedures are contained in an appendix. Procedures for the 
high-resolution gas flow/permeability measurements are currently 
being developed and will be added as an appendix to this test plan 
when they are available. Changes and additions may be made in 
the test details to accommodate new knowledge, insights, models, 
and test method developments as the measurements are con- 
ducted in the field. All changes and additions will be recorded in 
the appendices that document the test equipment, materials, oper- 
ation plans, and procedures 


OSTI; 


19041 (DOE/EH—0306) Preparation of waste analysis plans 
under the Resource Conservation and Recovery Act (interim 
guidance). USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). RCRA/CERCLA Div. 
Mar 1993. 253p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93011257. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document is organized to coincide with the suggested struc- 
ture of the actual Waste Analysis Plans (WAP) discussed in the 
previous section. The contents of the remaining eleven chapters 
and appendices that comprise this document are described below: 
Chapter 2 addresses waste streams, test parameters, and ratio- 
nale for sampling and analytical method selection; test methods for 
analyzing parameters; proceduresfor collecting representative sam- 
ples; and frequency of sample collection and analyses. These are 
the core WAP requirements. Chapter 3 addresses analysis require- 
ments for waste received from off site. Chapter 4addresses 
additional requirements for ignitable, reactive, or incompatible 
wastes. Chapter 5 addresses unit-specific requirements. Chapter 6 
addresses special procedures for radioactive mixed waste. Chapter 
7 addresses wastes subject to the land disposal restrictions. Chap- 
ter 8 addresses QA/QC procedures. Chapter 9 compares the 
waste analysis requirements of an interim status facility with those 
of a permitted facility. Chapter 10 describes the petition process re- 
quired for sampling and analytical procedures to deviate from 
accepted methods, such as those identified in promulgated regula- 
tions. Chapter 11 reviews the process for modification of WAPs as 
waste type or handling practices change at a RCRA permitted 
TSDF. Chapter 12 is the list of references that were used in the 
preparation of this guidance. Appendix A is a sample WAP 
addressing physical/chemical treatment and container storage. Ap- 
pendix B is a sample WAP addressing an incinerator and tank 
systems. Appendix C discusses the relationship of the WAP to 
other permitting requirements and includes specific examples of 
how waste analysis is used to comply with certain parts of a RCRA 
permit. Appendix D contains the exact wording for the notification/ 
certification requirements under the land disposal restrictions. 


19042 (DOE/EH-0311) Report of the oversight assessment 
of the operational readiness review of the Savannah River Site 
Defense Waste Processing Facility Cold Chemical Runs. Lee, 
B. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Mar 1993. 25p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93010835. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of an oversight assessment (OA) 
conducted by the US Department of Energy’s (DOE) Office of Envi- 
ronment, Safety and Health (EH) of the operational readiness 
review (ORR) activities for the Cold Chemical Runs (CCRs) at the 
Defense Waste Processing Facility (DWPF) located at Savannah 
River Site (SRS). The EH OA of this facility took place concurrently 
with an ORR performed by the DOE Office of Environmental 
Restoration and Waste Management (EM). The EM ORR was 
conducted from September 28, 1992, through October 9, 1992, al- 
though portions of the EM ORR were extended beyond this period. 
The EH OA evaluated the comprehensiveness and effectiveness of 
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the EM ORR. The EH OA was designed to ascertain whether the 
EM ORR was thorough and demonstrated sufficient inquisitiveness 
to verify that the implementation of programs and procedures is 
adequate to assure the protection of worker safety and health. The 
EH OA was carried out in accordance with the protocol and proce- 
dures of the “EH Program for Oversight Assessment of Operational 
Readiness Evaluations for Startups and Restarts,” dated Septem- 
ber 15, 1992. Based on its OA and verification of the resolution of 
EH OA findings, the EH OA Team believes that the startup of the 
CCRs may be safely begun, pending satisfactory completion and 
verification of the prestart findings identified by the EM ORR. The 
EH OA was based primarily on an evaluation of the comprehen- 
siveness and effectiveness of the EM ORR and addressed the 
following areas: industrial safety, industrial hygiene, and respiratory 
protection; fire protection; and chemical safety. The EH OA con- 
ducted independent “vertical-slice” reviews to confirm EM ORR 
results in the areas of confined-space entry, respiratory protection, 
fire protection, and chemical safety. 


19043 (DOE/EM-48063) Waste Isolation Pilot Plant Strate- 
gic Plan. USDOE Albuquerque Field Office, NM (United States). 
Waste Isolation Pilot Plant Project Integration Office. Mar 1993. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC01-90DP48063. Order Number DE93011368. Source: 
OSTI; NTIS; INIS; GPO Dep 

The purpose of the Waste Isolation Pilot Plant (WIPP) Strategic 
Plan is to provide decision makers, project participants, and the 
public with a high-level overview of the objectives, issues, and 
strategiesthat impact a decision on the suitability of WIPP as a per- 
manent, safe disposal facility for transuranic (TRU) waste that has 
resulted from defense activities. This document is a component of 
an integrated planning process and is a key management tool that 
is coordinated and consistent with the Secretary's Disposal 
Decision Plan and the Environmental Restoration and Waste Man- 
agement (EM) Five-Year Pian. This documentsupports other US 
Department of Energy (DOE) planning efforts, including the TRU 
Waste Program. The WIPP Strategic Plan addresses the WIPP 
Program Test Phase, Disposal Decision, Disposal Phase, and De- 
commissioning Phase (decontamination and decommissioning). It 
describes the actions and activities that the DOE will conduct to 
ensure that WIPP will comply with applicable, relevant, and appro- 
priate requirements of the US Environmental Protection Agency 
(EPA), State of New Mexico, and other applicable federal and state 
regulations. It also includes the key assumptions under which the 
strategy was developed. A comprehensive discussion of the 
multitude of activities involved in the WIPP Program cannot be ad- 
equately presented in this document. The specific details of these 
activities are presented in other, more detailed WIPPplanning doc- 
uments. 


19044 (DOE/FTR-93009035) [Assessment of actual and 
potential consequences of dumping of radioactive waste into 
the Arctic seas]: Foreign trip report, February 1-5, 1993. Tem- 
pleton, W.L. Pacific Northwest Lab., Richland, WA (United States). 
1 Mar 1993. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009035. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper reports on foreign travel to Oslo, Norway to attend an 
International Atomic Energy Agency meeting on “Assessment of 
Actual and Potential Consequences of Dumping of Radioactive 
Waste into the Arctic Seas”. 


19045 (DOE/FTR-93010287) [Technology exchange on 
French-US low-level radioactive waste management]: Foreign 
trip report, October 2-16, 1992. Bratzel, D.R.; Roberts, R.J. 
Westinghouse Hanford Co., Richland, WA (United States). 1992. 
18p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93010287. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Based on guidance by the Office of Waste Operations (EM-30), 
a steering group has been established to provide a DOE complex- 
wide integrated technology exchange program in the area of 
low-level waste (LLW) operations. The purpose of the trip was to 
develop a technology exchange contract statement of work (SOW) 
in the topical areas of disposal facility design, construction, 
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operation, and closure; waste characterization and treatment tech- 
nologies; waste form development and performance; and concrete 
mix development. 


19046 (DOE/FTR-93010492) [The 5th Department of 
Energy/Power Reactor and Nuclear Fuel Development Corpo- 
ration vitrification workshop]: Foreign trip report, November 
15-21, 1992. Lamar, D.A. Pacific Northwest Lab., Richland, WA 
(United States). 15 Jan 1993. 216p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93010492. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The Tokai Vitrification Facility (TVF) has commenced cold run 
testing. The first melter runs were completed in September and 
October 1992 and produced 20 canisters of glass. Two more cold 
run melter campaigns are planned, one over the February/March 
1993 time frame and the second over the August—October 1993 
time frame. Much of the technical exchange was devoted to dis- 
cussion s of the melter and process operational experiences with 
noble metals and the effect of noble metals on waste glass proper- 
ties. Presentations were also made on the status of United States 
and Japanese high-level waste management activities. 


19047 (DOE/FTR-93010493) [Coordination of work on two- 
phase flow properties in halite and anhydrite}: Foreign trip 
report, November 5-18, 1992. Howarth, S.M. Sandia National 
Labs., Albuquerque, NM (United States). 9 Dec 1992. 87p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93010493. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

An information exchange and coordination meeting was held with 
German scientists from Gesellschaft fur Reaktorsicherheit (GRS) 
and Forschungszentrum Julich (KFA) on November 16 and 17, 
1992 in Julich GERMANY to discuss coordination of work on 
twophase flow properties in halite and anhydrite. The agenda in- 
cluded an initial exchange and planning meeting and technical 
discussions of the planned WIPP two-phase flow laboratory pro- 
gram, laboratory experimental methods, and the need to develop 
new experimental techniques. Tours of the German laboratory facil- 
ities (GRS, Julich Research Center) and the Asse Test Facility 
were also provided. 


19048 (DOE/FTR-93010639) [Environmental aspects of 
solid waste technology]: Foreign trip report, September 11-20, 
1992. Jasen, W.G. Westinghouse Hanford Co., Richland, WA 
(United States). 1992. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DES93010639. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of the trip was to present a paper at the Third An- 
nual Scientific-Technical Conference of the Soviet Nuclear Society 
in St. Petersburg, Russia, sponsored by the Soviet Nuclear Society 
and cosponsored by the European and American Nuclear Soci- 
eties. The conference was the third annual meeting of this type in 
Russia providing a forum to discuss trends, new research, issues 
and problems associated with most matters related to nuclear en- 
ergy. Judging by the size of the proceedings and the number of 
participants, this was the first conference that could be construed 
as international in nature. In the future, this conference could be 
better integrated with other international conferences such as the 
joint international waste management conference which is held ev- 
ery two years. 


19049 (DOE/FTR-93010640) [Symposium for the STRIPA 
Project]: Foreign trip report, October 10-17, 1992. Barr, G.E.; 
Dockery, H.A.; Hunter, T.O. Sandia National Labs., Albuquerque, 
NM (United States). 21 Dec 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93010640. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The STRIPA mine has been used since the 1970s for basic re- 
search projects related to the containment of radioactive waste. 
This research, initiated as a joint effort with the US, and later ex- 
panded to include other countries with similar interests, was aimed 
at setting standards for developing techniques and tools to charac- 
terize and construct radioactive waste repositories. Of particular 





interest to the US effort have been the studies directed at under- 
standing fluid flow through fractured media. Another important goals 
was the establishment of an international forum to perform joint 
research for a common understanding of natural processes. Infor- 
mation from the STRIPA project has been transferred to the Aspoe 
facility. Future experimentation and caiculational modering at Aspoe 
is expected to extend basic principles developed from the STREPA 
experience. The purpose of this trip was to attend the fourth and 
last symposium for the STREPA Project. Dr. Barr was the US rep- 
resentative to the Task Force on Fracture Flow Modeling, one of 
the integral components of the project. Dr. Hunter was the US rep- 
resentative on the Technical Steering Group, providing guidance for 
this project. Since the work of this project has been and is being 
well-reported in documents from SKB, this report focuses solely on 
those new items and interpretations presented by the principal in- 
vestigators. Excavation effects were not properly accounted for and 
their inclusion is both calculationally and experimentally incomplete; 
this problem is discussed. A more subtle goal is transfer of tech- 
niques developed at STRIPA to other projects. Some suggestions 
and opinions are offered for application to Yucca Mountain. 


19050 (DOE/FTR—93010782) Travel to Russia to convene a 
technology exchange workshop on chemical separations at 
the Khlopin Radium Institute in St. Petersburg, and to conduct 
the second meeting of the US DOE-Russian MINATOM Joint 
Coordinating Committee on Environmental Restoration and 
Waste Management (JCCEM) in Moscow: Foreign trip report, 
October 30—-November 7, 1992. Bradley, D.J. (Pacific Northwest 
Lab., Richland, WA (United States)); Frank, C.W.; Fryberger, T.A.; 
De La Torre, G.; Solecki, J.E.; Carlson, T.J.; Hunter, T.O.; Keen, 
R.N. Sandia National Labs., Albuquerque, NM (United States). 6 
Dec 1992. 78p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93010782. Source: OSTI; NTIS (US Sales Only); GPC Dep. 

A US Department of Energy (DOE) delegation, led by Dr Clyde 
Frank, visited Russia from November 1-6, 1992 to conduct a tech- 
nology exchange workshop at the Khlopin Radium Institute in St. 
Petersburg in the area of chemical separations or partitioning. This 
technology is of interest due to the possibility of reducing the 
amount of radioactive materials, via chemical separation and con- 
centration, that may have to be disposed of. Presentations on 
separations chemistry activities were presented by both US and 
Russian scientists. A basis for a continuing scope of work for appli- 
cation of Russian separations technology for processing US 
radioactive wastes was prepared for review. A US DOE/Russian 
Joint Coordinating Committee on Environmental Restoration and 
Waste Management (JCCEM) meeting was held in Moscow on 
November 4-5, 1992 to discuss the progress made to date on 
technology exchanges in the four areas agreed upon at the first 
JCCEM meeting. In waste vitrification, the first of the areas to be 
discussed, it was agreed that cooperation should continue, but that 
specific goals should be defined. Similarly, continuing cooperation 
in the field of contaminant transport modeling, as outlined during 
the October 1991 technology exchange meeting, was agreed to. 
Work done at the Khlopin Radium Institute in the third technology 
area, chemical separations, was reviewed and the meeting record 
signed in St. Petersburg, including the basis for continuing studies, 
was approved. The last technology exchange area, that of student 
and scientist exchanges, brought forth several areas of discussion. 
This activity is to continue, but the scope, benefits and objectives 
should be redefined to address non-technical areas of great impor- 
tance to the JCCEM, such as intellectual property rights. 


19051 (DOE/FTR-93010783) [Benchmarking European 
spent fuel and waste management technology]: Foreign trip 
report, October 26—-November 7, 1992. Ermold, L.F.; Knecht, 
D.A. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 24 Nov 1992. 72p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. Order Num- 
ber DE93010783. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The trip provided insight into European spent fuel and waste 
management technology and capabilities. The report describes 
tours and discussions concerning prototype testing, construction, 
and operation of vitrification production facilities by BNFL of UK 
and COGEMA of France using French technology and a German 
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vitrification hot pilot demonstration at Belgium. Additional topics in- 
clude new developments in melter technology, spent fuel direct 
disposal, waste from testing and treatment of intermediate-level 
and low-level waste streams, metal melting/recycle, robotics, 
decontamination/decommission, and facility/equipment design. 
Technologies which may be applicable to ICPP and follow-on ac- 
tion items are identified. 


19052 (DOE/FTR-93010923) [Travel to France to discuss 
radioactive waste management and treatment technologies]: 
Foreign trip report, August 26-30, 1991. Cash, R.J.; Gilchrist, 
R.L.; Wodrich, D.D. Westinghouse Hanford Co., Richland, WA 
(United States). 1991. 42p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830 ;ACO6- 
87RL10930. Order Number DE93010923. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This trip was one of a series of international fact-finding visits 
sponsored by the Department of Energy (DOE) Office of Environ- 
mental Restoration and Waste Management (EM) to obtain and. 
share information with the French on storage, treatment and man- 
agement of radioactive wastes. The trip was organized by DOE/EM 
and NUMATEC Corporation (Bethesda, MD) to follow up on a high- 
level DOE delegation visit to France an July 1-5, 1991. The 
purpose of the trip was twofold: (1) to discuss with French scien- 
tists the technologies developed at Cadarache and in use at 
LaHague to treat intermediate level liquid radioactive waste for pos- 
sible application to the high-level waste (HLW) stored at Hanford 
and other DOE sites and (2) to share data with French scientists on 
the potential hazards of using ferrocyanide in treatment processes 
where both oxidizers and elevated temperatures are also present. 
The US delegation consisted of two teams, a Waste Pretreatment 
Team and a Ferrocyanide Team. The two teams generally partici- 
pated in common discussions with the French representatives; 
however, the two teams did meet separately during several ses- 
sions to discuss their specific areas of concern in more detail. 


19053 (DOE/FTR-93011432) [Travel to Belgium to attend 
Workshop on in situ testing of radioactive waste forms and 
engineered barriers]: Foreign trip report, October 10-17, 1992. 
Molecke, M.A.; Sorensen, N.R. Sandia National Labs., Albu- 
querque, NM (United States). 11 Nov 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93011432. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Three technical papers were presented at the Workshop on In 
Situ Testing of Radioactive Waste Forms and Engineered Barriers, 
held in Corsendonk, Belgium, on October 13-16, 1992. These pa- 
pers are: 1. “Materials Interface Interactions Test (MIIT): Details 
and Observations on In Situ Sample Retrievals and Test Termina- 
tion,” SAND92-1954C; 2. “Summary of the WIPP Materials 
Interface Interactions Test - Metal Corrosion” SAND92-1921C; and, 
3. “An Overview of the Materials Interface Interactions Tests (MIIT) 
After Five Years of Testing - 1092 Update,” WSRC-MS-92-392 /and 
SAND92-1953C. Interactive discussions were made with multiple 
foreign scientists on the topics of both WIPP and several foreign in 
situ tests, results, and future plans on the subject of nuclear waste 
package performance testing. A technical site tour was made of 
the Studiecentrum voor Kernenergie/Centre D’Energie Nucleaire 
(SCK/CEN) laboratories and HADES Underground Research Facil- 
ity (U.R.F.), in Mol, Belgium, on the last day of the workshop. 


19054 (DOE-HMIP-RR-92.094) CHEMVAL project: Guide to 
the CHEMVAL thermodynamic database. Chandratillake, M. 
(Manchester Univ. (United Kingdom)); Falck, W.E.; Read, D. Atkins 
(W.S.) Science and Technology, Epsom (United Kingdom). 1992. 
[28p.] Sponsored by Department of the Environment, London 
(United Kingdom). Her Majesty's Inspectorate of Pollution. Contract 
PECD-7/9/554;M1516.010. Order Number DE93618563. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report summarises the development history of the CHEM- 
VAL Thermodynamic Database, the criteria employed for data 
selection and the contents of Version 4.0, issued to participants on 
the completion of the project. It accompanies a listing of the data- 
base constructed using the dBase Ill + /IV database management 
package. (Author). 
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19055 (DOE-HMIP-RR-92.096(pt.1)) Review of speciation 
and solubility of radionuclides in the near and far field. Pt. 1: 
A review of Nirex and DOE funded research. Smith-Briggs, J.L. 
AEA Decommissioning and Radwaste, Harwell (United Kingdom) 
1992. [23p.] Sponsored by Department of the Environment, London 
(United Kingdom). Her Majesty's Inspectorate of Pollution. Con- 
tract PECD-7/9/572. (AEA-D and R-—0261.). Order Number 
DE93624689. Source: OSTI; NTIS (US Sales Only); INIS. 

This report represents Part 1 in a series of three reports which 
review the speciation and solubility of radionuclides in the near and 
far field. Part 1 reviews the research funded by UK Nirex Ltd 
(NIREX) and the Department of the Environment into the solubility 
and speciation of radionuclides in the near and far fields of a ra- 
dioactive waste repository. The review is focused on the particular 
situation prevailing in the UK. UK Nirex Limited are currently plan- 
ning the development of a deep geological repository for low and 
intermediate level wastes. In the basic design it is envisaged that 
the waste material would be immobilised and packed into steel or 
concrete containers. These containers would be placed in vaults 
and then backfilled with a cemetitious grout. (Author). 


19056 (DOE-HMIP-RR-S2.096(pt.2)) Review of speciation 
and solubility of radionuclides in the near and far field. Pt. 2: 
Bibliography from 1978-1991. Smith-Briggs, J.L. AEA Decommis- 
sioning and Radwaste, Harwell (United Kingdom). 1992. [113p.] 
Sponsored by Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. Contract PECD- 
7/9/572. (AEA-D and R-0262.). Order Number DE93624690. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report represents Part 2 in a series of three reports which 
review the speciation and solubility of radionuclides in the near and 
far field. Part 2 is a general bibliography from 1978 to 1991. This 
report contains the bibliography for the review of speciation and 
solubility radionuclides in the near and far field from 1978 to 1991. 
The importance of the solubility and speciation of radionuclides in 
relation to the safety assessment of the repository is discussed 
Solubility is defined, both theoretically and pragmatically, and the 
factors which influence solubility and speciation are discussed. The 
literature search was performed using the INIS database. The 
UKAEA RECAP database, the NIREX report bibliography and a list 
of DOE reports provided by the DOE were also used. The bibliog- 
raphy is divided into five sections, solubility and speciation 
experimental data, basic thermodynamic data, solubility limiting 
solid phases, experimental design and review and overview arti- 
cles. Some references appear in more than one section. (Author). 


19057 (DOE-HMIP-RR-92.096(pt.3)) Review of speciation 
and solubility of radionuclides in the near and far field. Pt. 3: 
A comparison of the review of UK Nirex Ltd and DOE funded 
research (Part 1) with the bibliography (Part 2). Smith-Briggs, 
J.L. AEA Decommissioning and Radwaste, Harwell (United King- 
dom). 1992. [13p.] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Contract PECD-7/9/572. (AEA-D and R-—0263.). Order Number 
DE93624691. Source: OSTI; NTIS (US Sales Only); INIS. 

This report represents Part 3 in a series of three reports which 
review the speciation and solubility of radionuclides in the near and 
far field. Part 3 is a comparison of the research funded by Nirex 
and the department of the Environment with the bibliography. This 
report provides a comparison between the two earlier reports in 
this series, that is, Part 1 (A review of Nirex and DOE funded 
research) and Part 2 (Bibliography from 1978 to 1991). These re- 
views of the solubility and speciation of radionuclides in the near 
and far fields of a radioactive waste repository are focused on the 
particular situation prevailing in the UK. (Author). 


19058 (DOE-HMIP-RR-92.108) Removal of active iodine/ 
iodate from liquid wastes. Jones, C.P. (AEA Decommissioning 
and Radwaste, Harwell (United Kingdom)); Kavanagh, P.R.; 
Turner, A.D. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). 1992. [78p.] Sponsored by Department of the 
Environment, London (United Kingdom). Her Majesty’s Inspectorate 
of Pollution. Contract PECD-7/9/507. (AEA-D and R-0091.). Order 
Number DE93624686. Source: OSTI; NTIS (US Sales Only); INIS. 

The presence of abnormally high levels of the radioactive isotope 
of iodine, '*5|, has been discovered in the thyroid glands taken 
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from swans found on the Rivers Thames and Trent. The sources of 
activity have been traced to sewage outfalls into the rivers. It has 
been postulated that the '*°] enters the system from local hospitals 
and research establishments where radio-labelled proteins are pro- 
duced. The chemical nature of the iodine depends upon the 
conditions to which it is exposed. The work described in this report 
has involved the development of two techniques, ultrafiltration and 
electrochemical ion exchange, for the removal of active iodine/ 
iodate from aqueous wastes. The report also contains details relat- 
ing to an electrochemical flow cell designed to convert iodate to 
iodide prior to ultrafiltration treatment. A comparison is then made 
between the two techniques. The initial target of decontamination 
factor of 10 has been exceeded by both methods. The considera- 
tion of solution pH and ion selectivity has resulted in the design 
and demonstration of a single CAEIX cell capable of attaining 
decontamination factors in excess of 33. The filtration technique re- 
quires a two stage precipitation using calcium ions to remove free 
phosphate and then silver ions to precipitate iodide. The rather 
high solids production of at least 10g/dm® of treated waste is, to an 
extent, offset by the high DF value obtained, 174. (Author). 


19059 (DOE/LLW-71T) Intruder scenarios for site-specific 
low-level radioactive waste classification. Kennedy, W.E. Jr.; 
Peloquin, R.A. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Sep 1988. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93011394. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) has revised its low-level 
radioactive waste (LLW) management requirements and guidelines 
for waste generated at its facilities supporting defense missions. 
Specifically, draft DOE Order 5820.2A, Chapter 3 describes the 
purpose, policy, and requirements necessary for the management 
of defense LLW. The draft DOE policy calls for LLW operations to 
be managed to protect the health and safety of the public, pre- 
serve the environment, and ensure that no remedial action will be 
necessary after termination of operations. The basic approach 
used by DOE is to establish overall performance objectives, in 
terms of groundwater protection and public radiation dose limits, 
and to require site-specific performance assessments to determine 
compliance. As a result of these performance assessments, each 
site will develop waste acceptance criteria that define the allowable 
quantities and concentrations of specific radioisotopes. Additional 
limitations on waste disposal design, waste form, and waste treat- 
ment will also be developed on a site-specific basis. As a key step 
in the site-specific performance assessments, an evaluation must 
be conducted of potential radiation doses to intruders who may in- 
advertently move onto a closed DOE LLW disposal site after loss 
of institutional controls. This report (1) describes the types of in- 
truder scenarios that should be considered when performing this 
step of the site-specific performance assessment, (2) provides the 
results of generic calculations performed using unit concentrations 
of various radionuclides as a comparison of the magnitude of 
importance of the various intruder scenarios, and (3) shows the re- 
lationship between the generic doses and waste classification limits 
for defense wastes. 


19060 (DOE/LLW-79T) Managing Greater-Than-Class C 
low-level radioactive waste: A strategic plan. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). National Low-Level Waste 
Management Program. Apr 1990. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93006499. Source: OSTI; NTIS; INIS; GPO Dep. 
This strategic plan describes the DOE goals, objectives, and 
strategy for fulfilling its responsibility to dispose of Greater-Than- 
Class C low-level radioactive waste (GTCC LLW), in accordance 
with the requirements of Section 3(b) of the Low-Level Radioactive 
Waste Policy Amendments Act of 1985, Public Law 99-240. The 
strategy for fulfilling this responsibility consists of three sequential 
tasks: interim storage of limited quantities of GTCC LLW at cur- 
rently operating DOE facilities on an as-needed basis; general 
acceptance of GTCC LLW for storage in a DOE dedicated facility 
pending disposal; and disposal in a facility licensed by the Nuclear 
Regulatory Commission (NRC). The objectives, assumptions, and 
strategies for each of these tasks are presented in this plan. 





19061 (DOE/MWIP-2) Mixed Waste Integrated Program in- 
terim evaluation report on thermal treatment technologies. 
Gillins, R.L. (Science Applications International Corp., Idaho Falls, 
ID (United States)); DeWitt, L.M.; Wollerman, A.L. Oak Ridge Na- 
tional Lab., TN (United States). Feb 1993. 173p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. (ORNL/M-2728). Order Number DE93011397. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Mixed Waste Integrated Program (MWIP) is one of several 
US Department of Energy (DOE) integrated programs established 
to organize and coordinate throughout the DOE complex the devel- 
opment of technologies for treatment of specific waste categories. 
The goal of the MWIP is to develop and deploy appropriate 
technologies for -the treatment of DOE mixed low-level and alpha- 
contaminated wastes in order to bring all affected DOE installations 
and projects into compliance with environmental laws. Evaluation 
of treatment technologies by the MWIP will focus on meeting waste 
form performance requirements for disposal. Thermal treatment 
technologies were an early emphasis for the MWIP because ther- 
mal treatment is indicated (or mandated) for many of the hazardous 
constituents in DOE mixed waste and because these technologies 
have been widely investigated for these applications. An advisory 
group, the Thermal Treatment Working Group (TTWG), was formed 
during the program's infancy to assist the MWIP in evaluating and 
prioritizing thermal treatment technologies suitable for develop- 
ment. The results of the overall evaluation scoring indicate that the 
four highest-rated technologies were rotary kilns, slagging kilns, 
electric-arc furnaces, and plasma-are furnaces. The four highest- 
rated technologies were all judged to be applicable on five of the 
six waste streams and are the only technologies in the evaluation 
with this distinction. Conclusions as to the superiority of one tech- 
nology over others are not valid based on this preliminary study, 
although some general conclusions can be drawn. 


19062 (DOE/NBM-—1100-Vol.2) US Department of Energy in- 
terim mixed waste inventory report: Waste streams, treatment 
capacities and technologies: Volume’ 2, Site specific— 
California through Idaho. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
States); Sandia National Labs., Albuquerque, NM (United States); 
Brookhaven National Lab., Upton, NY (United States); EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Apr 1993. 874p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789 ;AC06-76RL01830 ;AC07-761D01570. AF-6871. 
Order Number DE93012097. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has prepared this report to 
provide an inventory of its mixed wastes and treatment capacities 
and technologies in response to Section 105(a) of the Federal Fa- 
cility Compliance act (FFCAct) of 1992 (Pub. L. No. 102-386). As 
required by the FFCAct-1992, this report provide site-specific infor- 
mation on DOE’s mixed waste streams and a general review of 
available and planned treatment facilities for mixed wastes for the 
following sites: eight California facilities which are Energy Technol- 
ogy engineering Center, General Atomics, General Electric 
Vallecitos Nuclear Center, Lawrence Berkeley Laboratory, 
Lawrence Livermore National Laboratory, Laboratory for Energy- 
Related Health Research, Mare Island Naval Shipyard, and Sandia 
national Laboratories; Grand Junction Project Office; Rocky Flats 
Plant; Knolls Atomic Power Laboratory-Windsor Site; Pinellas 
Plant; Pearl Harbor Naval Shipyard; Argonne National Laboratory- 
West; and Idaho National Engineering Laboratory. 


19063 (DOE/NBM-1100-Vol.3) US Department of Energy in- 
terim mixed waste inventory report: Waste streams, treatment 
capacities and technologies: Volume 3, Site specific—illinois 
through New York. USDOE Office of Environmental Restoration 
and Waste Management, Washington, DC (United States); Sandia 
National Labs., Albuquerque, NM (United States); Brookhaven Na- 
tional Lab., Upton, NY (United States); EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Apr 1993. 882p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789 ;AC06-76RL01830 ;ACO7-761D01570. AF-6871. Order 
Number DE93012098. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has prepared this report to 
provide an inventory of its mixed wastes and treatment capacities 
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and technologies in response to Section 105(a) of the Federal Fa- 
cility Compliance act (FFCAct) of 1992 (Pub. L. No. 102-386). As 
required by the FFCAct-1992, this report provides site-specific in- 
formation on DOE's mixed waste streams and a general review of 
available and planned treatment facilities for mixed wastes for the 
following sites: Argonne National Laboratory-East; Site A/plot M in 
Palos Forest Preserve, Illinois; Ames Laboratory; Paducah 
Gaseous Diffusion Plant; Portsmouth Naval Shipyard; Kansas City 
Plant; University of Missouri; Weldon Springs Site, St. Charles, 
Missouri; Nevada Test Site; Middlesex Sampling Plant, Middlesex, 
New Jersey; Princeton Plasma Physics Laboratory; LANL; Sandia 
national laboratory; Brookhaven Nationai Laboratory; Colonie 
Interim Storage Site, Colonie, New York; Knolls Atomic Power Lab- 
oratory; Knolls Atomic Power Laboratory-Kesselring Site; and West 
Valley Demonstration Project. 


19064 (DOE/NBM-—1100-Vol.4) US Department of Energy in- 
terim mixed waste inventory report: Waste streams, treatment 
capacities and technologies: Volume 4, Site specific—Ohio 
through South Carolina. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
States); Sandia National Labs., Albuquerque, NM (United States); 
Brookhaven National Lab., Upton, NY (United States); EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Apr 1993. 692p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789 ;ACO6-76RL01830 ;AC07-761D01570. AF-6871. 
Order Number DE93012099. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has prepared this report to 
provide an inventory of its mixed wastes and treatment capacities 
and technologies in response to Section 105(a) of the Federal Fa- 
cility Compliance Act (FFCAct) of 1992 (Pub. L. No. 102-386). As 
required by the FFCAct-1992, this report provides site-specific in- 
formation on DOE’s mixed waste streams and a general review of 
available and planned treatment facilities for mixed wastes at the 
following five Ohio facilities: Battelle Columbus Laboratories; Fer- 
nald Environmental Management Project; Mound Plant; Portsmouth 
Gaseous Diffusion Plant; and RMI, Titanium Company. 


19065 (DOE/NBM-1100-Vol.6) US Department of Energy in- 
terim mixed waste inventory report: Waste streams, treatment 
capacities and technologies: Volume 6, Appendices. USDOE 
Office of Environmental Restoration and Waste Management, 
Washington, DC (United States); Sandia National Labs., Albu- 
querque, NM (United States); Brookhaven National Lab., Upton, 
NY (United States); EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Apr 1993. 371p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC04-76DP00789 
;AC06-76RL01830 ;AC07-761D01570. AF-6871. Order Number 
DE93012101. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains Appendix A—Federal Facility Compliance 
Act of 1992, Appendix B—Technology Development, and Appendix 
C—Other Materials. Appendix B supplies details concerning the 
technology development activities supported by DOE in the area of 
mixed waste management. Two parts of this appendix are impor- 
tant. The more important of the two is the collection of technology 
development summaries. There are 267 summaries collected from 
several sources, which are described. The second important part 
consists of tables which group technologies by one several at- 
tributes such as target site and cross-complex applicability as well 
as relationship to Resource Conservation Recovery Act Best 
Demonstrated Available Technologies (RCRA BDATs). 


19066 (DOE/NV/10630—28-Add.1) Addendum to environ- 
mental monitoring plan Nevada Test Site and support 
facilities. Reynolds Electrical and Engineering Co., Inc., Las Ve- 
gas, NV (United States). Nov 1992. 75p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-89NV10630. 
Order Number DE93011044. Source: OSTI; NTIS; INIS; GPO Dep. 

This 1992 Addendum to the “Environmental Monitoring Plan 
Nevada Test Site and Support Facilities — 1991,” Report No. DOE/ 
NV/1 0630-28 (EMP) applies to the US Department of Energy’s 
(DOE's) operations on the Continental US (including Amchitka Is- 
land, Alaska) that are under the purview of the DOE Nevada Field 
Office (DOE/NV). The primary purpose of these operations is the 
conduct of the nuclear weapons testing program for the DOE and 
the Department of Defense. Since 1951, these tests have been 
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conducted principally at the Nevada Test Site (NTS), which is lo- 
cated approximately 100 miles northwest of Las Vegas, Nevada. In 
accordance with DOE Order 5400.1, this 1992 Addendum to the 
EMP brings together, in one document, updated information and/or 
new sections to the description of the environmental activities con- 
ducted at the NTS by user organizations, operations support 
contractors, and the US Environmental Protection Agency (EPA) 
originally published in the EMP. The EPA conducts both the offsite 
environmental monitoring program around the NTS and post- 
operational monitoring efforts at non-NTS test locations used 
between 1961 and 1973 in other parts of the continental US All of 
these monitoring activities are conducted under the auspices of the 
DOE/NV, which has the stated policy of conducting its operations 
in compliance with both the letter and the spirit of applicable envi- 
ronmental statutes, regulations, and standards. 


19067 (DOE/OR-1051) Decontamination and Decommis- 
sioning technology assessment. Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (United States). Mar 1993. 110p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840T21400. Order Number DE93010885. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Decontamination and Decommissioning (D&D) of the wide vari- 
ety of Department of Energy (DOE) facilities is expected to be one 
of the most expensive programs ever undertaken by DOE. D&D 
activities can be accomplished using current techniques with poten- 
tial total costs greater than $50 billion and a significant impact on 
the environment. Focusing a fraction of this funding to develop bet- 
ter technologies could reduce costs by billions, reduce worker 
exposure through better protection, increase processing efficien- 
cies, minimize wastes, and allow greater recycle of materials. D&D 
faces serious problems: disposition of large quantities of difficult-to- 
dispose-of materials, adequate worker and _ environmental 
protection, and regulatory hurdles. A major objective is to reuse 
and recycle as much material from D&D as is practical, both to con- 
serve valuable raw materials and to minimize the amount of waste 
requiring disposal. For recycling with unrestricted release to be a 
viable alternative, a de minimus standard must be in place. The in- 
tegrated demonstration (ID) proposed in this document will provide 
users the technology needed to meet the challenges of D&D. This 
technology will be better, safer, and faster than that which is cur- 
rently available and will pay back the cost invested in it many times 
over. In an effort to find an alternative to disposal of materials, 
DOE has committed to a new initiative to support Environmental 
Restoration and Waste Management activities: recycle of all mate- 
rials that are practical for reuse. Future opportunities to reuse many 
materials include Complex 21 and the Superconducting Supercol- 
lider and packaging and disposal systems for DOE waste materials. 
In cases where reuse or recycle of materials is impractical, dis- 
posal methodologies must be defined which provide reasonable, 
risk-based protection of human health and the environment and 
which are acceptable to the public and the affected states. 


19068 (DOE/RL—-92-04) PUREX source Aggregate Area 
management study report. USDOE Richland Field Office, WA 
(United States). Mar 1993. 895p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93011362. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3052. Inquiries may be directed to: Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

This report presents the results of an aggregate area manage- 
ment study (AAMS) for the PUREX Plant Aggregate Area in the 
200 Areas of the US Department of Energy (DOE)Hanford Site in 
Washington State. This scoping level study provides the basis for 
initiating Remedial Investigation/Feasibility Study (RI/FS) activities 
under the comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA) or Resource Conservation and 
Recovery Act (RCRA) Facility Investigations (RFI) and Corrective 
Measures Studies (CMS) under RCRA. This report also integrates 
select RCRA treatment, storage, or disposal (TSD) closure activi- 
ties with CERCLA and RCRA past-practice investigations. 


19069 


(DOE/RL-92-05) B Plant source aggregate area 
management study report. USDOE Richland Field Office, WA 
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(United States). Mar 1993. 911p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93011364. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3053. Inquiries may be directed to: Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

The US Department of Energy (DOE) Hanford Site in Washing- 
ton state is organized into numerically designated operational areas 
including the 100, 200, 300, 400, 600, and 100 Areas (Figure 1-1). 
The US Environmental Protection Agency (EPA), in November 
1989, included the 200 Areas of the Hanford KLSite on the Na- 
tional Priorities List (NPL), included the 200 Areas of the Hanford 
Site on the National Priorities List (NPL) under the Comprehensive 
Environmental Response, Compensation and Liability Act of Feasi- 
bility Study (FS) process for characterizing the nature and extent of 
contamination, assessing risks to human health and the environ- 
ment, and selection of remedial actions. This report presents the 
results of an aggregate area management study (AIMS) for the B 
Plant Aggregate Area located in the 200 Areas. The study provides 
the basis for initiating RI/FS under CERCLA or under the Resource 
which contain reactor fuel processing and waste management Con- 
servation and Recovery Act (RCRA) Facility Investigations (RFI) 
and Corrective Measures Studies (CMS). This report also 
integrates RCRA treatment, storage or disposal (TSD) closure ac- 
tivities with CERCLA and RCRA past-practice investigations. 


19070 (DOE/RL-92-71) 100-D Ponds closure plan. USDOE 
Richland Field Office, WA (United States). Mar 1993. 316p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93012620. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The 100-D Ponds is located within the Hanford Site and is a land 
surface impoundment for the disposal of liquid effluent. This unit 
has been classified as a Resource Conservation and Recovery Act 
of 1976 (RCRA) treatment, storage, and/or disposal (TSD) unit be- 
cause of a potential for having received nonradioactive, regulated 
dangerous waste. These ponds are no longer being used to re- 
ceive waste with a potential to be dangerous and so will be closed 
as a RCRA-regulated TSD unit consists of a Part A Permit Applica- 
tion (Revision 3) and a closure plan. The Part A Permit Application 
revisions are explained at the beginning of the Part A section. The 
closure plan presents a description of the 100-D Ponds structures 
and boundaries, the history of the waste managed, and the ap- 
proach that will be followed to close the 100-0 Ponds TSD unit. 
Radionuclides (source, special nuclear, and by-product material) 
are not within the scope of WAC 173-303 or of this closure plan. 
The dangerous waste directly leading to the classification of the 
site as a RCRA TSD unit did not contain radioactive constituents. 
Information provided on radionuclides is only for general knowl- 
edge where appropriate. Only dangerous constituents derived from 
the 100-D Ponds operations are addressed in this closure plan. 


19071 (DOE/RL-93-13) Notice of construction for the 105 
KE encapsulation activity. USDOE Richland Field Office, WA 
(United States). Mar 1993. 45p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93011255. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a Notice of Construction for the 105-KE Basin Fuel En- 
capsulation Activity. This Notice of Construction is being submitted 
to the State of Washington Department of Health pursuant to the 
Washington Administrative Code, 246-247, “Radiation Protection— 
Air Emissions,” as amended. The encapsulation activity will consist 
of all of the activities described in Section 1.3 as necessary to 
complete encapsulation of the fuel elements and sludge contained 
in the 105-KE Basin. The encapsulation activity will be carried out 
on the 105-KE Basin floor under a minimum of 3 m (10 ft) of water. 
The encapsulation activity.includes emptying irradiated fuel ele- 
ments from the existing canisters stored in the 105-KE Basin, 
packaging.these fuel elements in new canisters, packaging sludge 
from previous fuel inventories and the current inventory in new 
canisters, capping these canisters of fuel elements and sludge. 
and returning the new canisters to the storage racks in the basin. 
The empty canisters will be cleaned and crushed underwater. 
Packaging and disposal of the crushed canisters will take place 
above the water. 





19072 (DOE/RW-0407) Designing the MRS. USDOE Office 
of Civilian Radioactive Waste Management, Washington, DC 
(United States). Mar 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: INIS; OST! (Free of Charge). 
The US Department of Energy (DOE) has completed the con- 
ceptual design for a Monitored Retrievable Storage (MRS) Facility. 
The facility will provide temporary storage for a limited quantity of 
spent fuel from commercial nuclear reactors. The MRS is an inte- 
gral part of a comprehensive waste-management system that will 
also include a transportation system and a repository, constructed 
deep underground, for the permanent disposal of high-level ra- 
dioactive waste and spent nuclear fuel. The MRS was authorized 
by the Congress in the Nuclear Waste Policy Amendments Act of 
1987. To help site the MRS, the Amendments Act established the 
independent Office of the Nuclear Waste Negotiator. The Negotia- 
tor was nominated by the President and subsequently confirmed by 
the Senate in August 1990. The Negotiator is seeking a voluntary 
host for the facility - a State or indian Tribe that has a technically 
qualified site - with whom to negotiate a proposed agreement on 
reasonable terms. The proposed agreement will contain the specific 
terms and conditions upon which the State or Tribe agrees to host 
the MRS. If the Congress approves, the agreement will be enacted 
into Federal law. The volunteer host will have an important role in 
the development, construction, and operation of the MRS. The Ne- 
gotiator has identified the mechanisms for a decision-making 
partnershin between the Federal Government and the host during 
final MRS design, construction, operation, and decommissioning, 
as well as mechanisms for oversight by the host. Preliminary re- 
quirements for an MRS site (i.e., geology, hydrology, meteorology, 
ecology, etc.) have been identified. They indicate that suitable sites 
would exist in most parts of the continental United States. The fa- 
cility will be designed, constructed, and operated with one basic 
requirement in mind - protecting the health and safety of both facil- 
ity workers and the general public, and protecting the environment. 


19073 (DOE/RW-0409) Program Baseline Change Control 
Procedure. USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC (United States). Feb 1993. 33p. Sponsored 
by USDOE, Washington, DC (United States). Source: INIS; OSTI 
(Free of Charge). 

This procedure establishes the responsibilities and process for 
approving initial issues of and changes to the technical, cost, and 
schedule baselines, and selected management documents devel- 
oped by the Office of Civilian Radioactive Waste Management 
(OCRWYW) for the Civilian Radioactive Waste Management System. 
This procedure implements the OCRWM Baseline Management 
Plan and DOE Order 4700.1, Chg 1. it streamlines the change 
control process to enhance integration, accountability, and trace- 
ability of Level 0 and Level | decisions through standardized 
Baseline Change Proposal (BCP) forms to be used by the Level 0, 
1, 2, and 3 Baseline Change Control Boards (BCCBs) and to be 
tracked in the OCRWM-wide Configuration Information System 
(CIS) Database.This procedure applies to all technical, cost, and 
schedule baselines controlled by the Energy System Acquisition 
Advisory Board (ESAAB) BCCB (Level 0) and, OCRWM Program 
Baseline Control Board (PBCCB) (Level 1). All baseline BCPs initi- 
ated by Level 2 or lower BCCBs, which require approval from 
ESAAB or PBCCB, shall be processed in accordance with this 
procedure. This procedure also applies to all Program-level man- 
agement documents controlled by the OCRWM PBCCB. 


19074 (DOE/RW-0413) 1992 Acceptance Priority Ranking. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (United States). Mar 1993. 35p. Sponsored by USDOE, 
Washington, DC (United States). Source: INIS; OST! (Free of 
Charge). 

in accordance with the Standard Contract for Disposal of Spent 
Nuclear Fuel and/or High-Level Radioactive Waste (10 CFR Part 
961) (Standard Contract), an annual Acceptance Priority Ranking 
(APR) report is issued by the Department of Energy (DOE). The 
APR establishes the order in which DOE allocates the projected 
spent nuclear fuel (SNF) acceptance capacity of the Civilian Ra- 
dioactive Waste Management System (CRWMS). As required by 
the Standard Contract, the priority ranking is based on the date the 
SNF was permanently discharged, with the owners of the oldest 
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SNF, on an industry-wide basis, given the highest priority. The 
phrase “date the SNF was permanently discharged” means the 
date the reactor went subcritical for the purpose of permanently 
discharging the SNF, as reported to DOE by the Purchasers’ on 
the Nuclear Fuel Data Form, RW-859. When a complete date was 
not provided, the date was determined either from the Nuclear 
Regulatory Commission’s Average Daily Unit Power Level data, or 
from Purchaser's comments received on theprevious APR. The 
1992 APR is based on SNF discharges as of December 31, 1991. 


19075 (DOE/WIPP-91-005-Vol.6-Rev.3) Resource Conserva- 
tion and Recovery Act Part B permit application [for the Waste 
Isolation Pilot Plant (WIPP)}]: Volume 6, Revision 3. Westing- 
house Electric Corp., Carlsbad, NM (United States). Waste 
Isolation Div. [1993]. 476p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-86AL31950. Order Num- 
ber DE93008748. Source: OSTI; NTIS; INIS; GPO Dep. 

Includes 37 sheets of microfiche supplements. Engineering draw- 
ings for this project are identified as CAPE-3048. Inquiries may be 
directed to: Office of Scientific and Technical Information, P.O. Box 
62, Oak Ridge, TN 37831. 

This volume contains Appendix D2, engineering design basis re- 
ports. Contents include: Design considerations for the waste hoist 
of the Waste Isolation Pilot Plant (WIPP); A site-specific study of 
wind and tornado probabilities at the WIPP Site in southeast New 
Mexico; Seismic evaluation report of underground facilities; and 
calculations for analysis of wind loads and tornado loads for WHB, 
seismic calculations, calculations for VOC-10 monitoring system, 
and for shaft at station A. 


19076 (DOE/WIPP-91-023) Report of the geotechnical 
panel on the effective life of rooms in Panel 1. Westinghouse 
Electric Corp., Carlsbad, NM (United States). Waste Isolation Div. 
Jun 1991. 239p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE93011641. Source: OSTI; NTIS; INIS; GPO Dep. 

An evaluation of the effective life of underground rooms in Panel 
| of the waste storage area of the Waste Isolation Pilot Plant 
(WIPP) was performed during April 1991 by a panel of geotechni- 
cal experts. The evaluation addressed concerns regarding WIPP’s 
ability to complete a test program proposed for Panel 1. This pro- 
gram currently requires bins containing controlled quantities of 
contact-handled (CH) transuranic (TRU) radioactive waste to be 
placed in rooms in the panel. The bins will be monitored to obtain 
data on the potential generation of gases from the degradation of 
wastes emplaced in the WIPP underground facility. The purpose of 
the evaluation was (1) to provide an estimate of the life expectancy 
of the rooms in Panel 1; and (2) if necessary, to recommend addi- 
tional remedial actions that would improve the longevity of Panel 1 
rooms to allow the testing to be successfully completed. Panel 1, 
the first panel to be mined in the waste storage area, was devel- 
oped to receive waste for a demonstration phase that was 
scheduled to start in October 1988. Mining of the panel began dur- 
ing the second half of 1986 and was completed to final dimensions 
in June 1988. The original plan was to store drums of CH TRU 
waste in rooms for a period of 5 years. The demonstration phase 
was changed to an experimental program that will use CH TRU 
waste in bin scale tests which will be located in Panel 1. For the 
purposes of this report, a nine-year test period beginning July, 
1991, was assumed to be necessary to complete these bin scale 
tests. 


19077 (DPW-3695) Project 8980, Savannah River Plant, 
(200) Area, Building 211-F —Waste solutions to be processed. 
Watters, F.S. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 2 Nov 1951. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-474). Order Number DE93011171. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this letter dated November 2, 1951 is summarize 
such information as source, quantity, composition, activity, etc., of 
the waste solutions which were to be processed in the Savannah 
River Plant Building 211-F waste handling facilities. 


19078 (DPW-3701) Plutonium waste recovery, skulls. 
Girdler, R.M. Du Pont de Nemours (E.1.) and Co., Wilmington, DE 
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(United States). Atomic Energy Div. 5 Nov 1951. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SR00001. (SR/H-475). Order Number DE93011172. Source: 
OSTI; NTIS (US Sales Only); GPO Dep 

This report concerns the design of plutonium waste recovery fa- 
cilities at the Savannah River Plant. It would not be suitable to 
dissolve skulls in the same waste recovery dissolver used for slag 
and crucible because criticality consideration of the high plutonium 
content (about 90%) dictates that only small amounts be dissolved 
at at time. Furthermore the dissolving should be carried out under a 
helium atmosphere because of the pyrophoric nature of the skulls 


19079 (OPW-3821) Active waste incineration. Purdie, O.D. 
Du Pont de Nemours (E.|.) and Co., Wilmington, DE (United 
States). 1 Nov 1951. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H—408). Or- 
der Number DE93¢ Source: OSTI; NTIS (US Sales Only); 
GPO Dep 

The large volumes of contaminated combustible wastes pro- 
duced at atomic energy installations has prompted the search for 
methods of red 3 the volume of waste sent to storage. This 
search has led to the development of incinerator systems at sev- 
eral sites. A preliminary study has been made of incinerators with 
the purpose of providing information for the design of a unit for the 
Savannah River of 1. The Knolls Atomic Power Laboratory 
and the Mound Laboratory were visited, and the Argonne National 
Laboratory in observed on numerous occasions. In- 
formation on tt s incinerator was obtained through the 
project literature. This letter will serve to summarize information ob- 
tained in the above study, and to present recommendations for the 
proposed design 


19080 (DPW-4020) Discussion on 772-F Building waste 
disposal system, December 3. Hale, R.J. Du Pont de Nemours 
(E.!.) and Co., Wilmington, DE (United States). 7 Dec 1951. 2p 
Sponsored by USDOE, Washington, DC (United States) 
DOE Contract A SR00001. (SR/H-447). Order Number 
DE93011141. Source: OSTI; NTIS (US Sales Only); GPO Dep 

Short communication. LIQUID WASTES/waste disposal; TANKS; 
BUILDINGS; MIXERS; JETS; VALVES 


19081 (DPW-4037) [Travel to Knolls Atomic Power Labora- 
tory to discuss the waste recevery process, December 4, 
1951]. Barber, J.R. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). 10 Dec 1951. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-414). Order Number DE93010579. Source: OSTI; NTIS (US 
Sales Only); GPO Dep 

This December 1951 report discusses preliminary work that 
KAPL had been doing on the design of mixer-settlers for use in the 
recovery line. They were ready to prepare sketches of properly 
sized units from which the final design could be prepared. It was 
suggested that the recovery mixer-settlers be tested at KAPL using 
cold crucible solution prepared at ORNL. KAPL had completed fab- 
rication of equipment to demonstrate the triple evaporation coupling. 
This equipment would be set up and operated in the near future. 


19082 (DPW-4210) Plutonium button line disposal of 
waste HF. Girdler, R.M. Du Pont de Nemours (E.|.) and Co., Wilm- 
ington, DE (United States). 31 Dec 1951. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-425). Order Number DE93010991. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report sets forth some preliminary (1951) experimental re- 
sults on the disposal of waste HF by (1) absorption in lime slurry, 
and (2) adsorption on a limestone bed. 


19083 (DPW-4224) [ANL waste incinerator operation]: Ar- 
gonne National Laboratory trip report. Watters, F.S. Du Pont de 
Nemours (E./.) and Co., Wilmington, DE (United States). 2 Jan 
1952. 1p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-426). Order Number 
DES3010992. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

a trip was made to Argonne National Laboratory on December 
20 to observe the operation of the active waste incinerator. The 
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economics of combustible waste disposal by incineration as com- 
pared to disposal by burial were discussed with O. D. Purdie. 


19084 (DPW-4267) Handling of solid wastes. Purdie, O.D. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 8 Jan 1952. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H-410). Or- 
der Number DE93010575. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

When considering the handling of solid waste, several of the 
atomic energy sites have found it desirable to segregate wastes 
into non- combustibies and combustibles. The non-combustibles 
have been stored without further processing the combustibles have 
been incinerated, reducing the volume of this type of waste stored 
to about 1/20th or less of its original volume.This report discusses 
the advantages and disadvantages of incineration, baling, and stor- 
age alone of solid wastes 


19085 (DPW-4287) Basis of design — Pu waste recovery 
M-S units. Llewellyn, W.E. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 9 Jan 1952. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC0O9- 
76SRO00001. (SR/H-429). Order Number DE93010997. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report from January 1952 describes four KAPL sketches of 
the preliminary “P.C. and S. Design” for the subject M-S units and 
three sketches by the writer which show (1) minor modifications in 
the KAPL sketches and (2) the geometry of an impeller with re- 
spect to a mixing section. 


19086 (ECN-RX-92-052) Transmutation of long-lived nu- 
clear waste. Abrahams, K. (Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands)). Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Oct 1992. [9p.] 
Order Number DE93623899. Source: OSTI; NTIS; INIS. 

Nuclear waste disposal in geologically stable repositories is con- 
sidered to be safe and effective, and the assumptions, which lead 
to very long term predictions seem to be satisfied. As possibilities 
to perturb repositories, can never be entirely excluded, it could be 
an attractive option to reduce the toxicity of waste by supplement- 
ing the uranium-plutonium cycle with minor actinide burning cycles. 
In this option the amount of mining waste is limited at the same 
time because uranium is used economically. If requests for reduc- 
tion of long-lived actinide waste would result in much higher costs 
for nuclear energy, the innovative thorium-uranium cycle might be- 
come competitive. It is of vital interest that efforts are now being 
internationalized in networks to make proper use of experience 
from past civil and military programs. Visions for almost pollution- 
free energy production could arise if well prepared minds are 
concentrated on this issue. (author). 5 refs., 2 figs., 1 tab. 


19087 (EGG-ME-10522) Feasibility study for an additional 
HEPA filter leaching system in NWCF. Willis, W.D. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Nov 1992. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93007145. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report documents the feasibility of installing a second high- 
efficiency particulate air (HEPA) filter leaching system in the New 
Waste Calcining Facility at the Idaho Chemical Processing Plant 
(ICPP). A large spent filter backlog already exists at the ICPP, and 
it has been uncertain whether the existing HEPA filter leaching sys- 
tem will have a throughput rate sufficient to work off the existing 
backlog in a timely manner. Three areas within the New Waste 
Calcining Facility (NWCF) have been identified as possible loca- 
tions for a second filter leaching system. This report examines the 
suitability of each location, identifies modifications that would be 
necessary-to install a filter leaching system at each location, exam- 
ines the impact of modifying each location, and discusses recent 
efforts to estimate filter throughput using the existing filter leaching 
system. Based on all available information, installation of a second 
filter leaching system is not recommended at the present time. 


19088 (EGG-WMO-—10244-Pt.1) Mixed and low-level waste 
treatment project: Appendix C, Health and safety criteria for 
the mixed and low-level waste treatment facility at the Idaho 





National Engineering Laboratory: Part 1, Waste streams and 
treatment technologies. Neupauer, R.M.; Thurmond, S.M. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Sep 1992. 260p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC0O7-761D01570. Order Number DE93007637. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes health and safety concerns associated with 
the Mixed and Low-level Waste Treatment Facility at the Idaho Na- 
tional Engineering Laboratory. Various hazards are described such 
as fire, electrical, explosions, reactivity, temperature, and radiation 
hazards, as well as the potential for accidental spills, exposure to 
toxic materials, and other general safety concerns. 


19089 (EGG-WTD—10566) Rapid Geophysical Surveyor: Fi- 
nal report. Roybal, L.G.; Carpenter, G.S.; Josten, N.E. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jan 1993. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93007641. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Rapid Geophysical Surveyor (RGS) is a system designed to 
rapidly and economically collect closely-spaced geophysical data 
used for characterization of US Department of Energy waste sites. 
Geophysical surveys of waste sites are an important first step in 
the remediation and closure of these sites; especially older sites 
where historical records are inaccurate and survey benchmarks 
have changed because of refinements in coordinate controls and 
datum changes. Closely-spaced data are required to adequately 
differentiate pits, trenches, and soil vault rows whose edges may 
be only a few feet from each other. A prototype vehicle designed 
to collect magnetic field data was built at the Idaho National Engi- 
neering Laboratory (INEL) during the summer of 1992. The RGS 
was funded by the Buried Waste Integrated Demonstration pro- 
gram. This vehicle was demonstrated at the Subsurface Disposal 
Area (SDA) within the Radioactive Waste Management Complex at 
the INEL in September 1992. Magnetic data were collected over 
two areas in the SDA, with a total survey area of about 1.7 acres. 
Data were collected at a nominal density of 2 in. along survey 
lines spaced 1-ft apart. Over 350,000 data points were collected 
over a 6 day period corresponding to about 185 worker-days using 
conventional ground survey techniques. 


19090 (ENEA-RT-NUCL-91-10) Long term dry storage of 
Magnox fuel elements in EUREX (Saluggia, Italy) storage 
pond: Results. Alonzo, G.; Fort, M.; Gili, M.; Hall, A.; Pozzi, F.; 
Raspollini, M. ENEA, Saluggia (Italy). Area Nucleare. Jul 1991. 
52p. (In Italian). (RT/NUCL—91-10). Order Number DE93784692. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The corrosion survey of 504 Magnox fuel elements, from the 
Latina gas-cooled reactor, after 20 years of dry storage inside suit- 
able containers, under water level in the EUREX storage pond at 
Saluggia (Italy) is hereby reported. The survey data were collected 
during the elements transfer to Sellafield reprocessing plant (1988 
through 1990). The results obtained are compared to forecasts, de- 
veloped by EUREX through an expressly studied and applied 
calculation model. Indications collected show that such a model is 
a valid one for estimating the upper corrosion limit in fuel elements 
of this kind. Further suggestions for dry storage are also made, in 
order to better preserve fuel elements and increase accuracy in 
corrosion trend analyses during storage. The experience of this dry 
underwater storage, even for the case of long-term storage, in suit- 
able containers is completely suitable. 


19091 (ES/ER/TM-54) Systems Engineering Plan and 
project record Configuration Management Plan for the Mixed 
Waste Disposal Initiative. Bryan, W.E.; Oakley, L.B. Martin Mari- 
etta Energy Systems, Inc., Oak Ridge, TN (United States). Apr 
1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400 ;AC05-760R00001. Or- 
der Number DE93012076. Source: OSTI; NTIS; INIS; GPO Dep. 
This document summarizes the systems engineering assessment 
that was performed for the Mixed Waste Disposal Initiative (MWDI) 
Project to determine what types of documentation are required for 
the success of the project. The report also identifies the documents 
that will make up the MWDI Project Record and describes the 


05 NUCLEAR FUELS 
0520 Waste Management 


Configuration Management Plan describes the responsibilities and 
process for making changes to project documentation. 


19092 (EUR-14163) A review of a selection of papers de- 
scribing the theory of transport in anisotropic porous media. 
Williams, M.M.R. (Eiectrowatt Engineering Services Ltd., Horsham 
(United Kingdom)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. [103p.] Contract FI2W-0087. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is now generally accepted that the dispersion length, as 
defined in the classical advection-dispersion equation, is scale de- 
pendent. This report collects together and reviews some of the 
seminal papers in which have appeared the models and techniques 
that have led to our present understanding of solute transport in 
spatially stochastic media. Thus we examine the early work of Tay- 
lor on diffusion, the work of Saffman on capillaries, through to the 
more recent contributions of Dagan and Gelhar which regard the 
advective-dispersion equation as having stochastic parameters. 
The reports discuss these papers highlighting the physical argu- 
ments and in places deriving some of the more obscure results. 
This work is carried out by a cost-sharing contract with the Euro- 
pean Atomic Energy Community for a research programme on 
Management, Storage and Radioactive waste disposal. 34 refs. 


19093 (EUR-14194) Transport of gases through concrete 
barriers. Task 3: characterization of radioactive waste forms. 
Harris, A.W. (UKAEA Harwell Lab. (United Kingdom)); Atkinson, A.; 
Claisse, P.A. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. [99p.] Contract Fi1W-0187b. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The performance of the cementitious materials within a radioac- 
tive waste repository as a physical barrier to the migration of 
radionuclides depends on the maintenance of the integrity of the 
barrier. Potentially, this can be compromised by physical damage 
to the barrier caused by pressurization as gas is generated within 
the repository. The maintenance of chemical homogeneity within 
the material used for backfilling the repository may also be com- 
promised as a consequence of gas pressurization through the 
formation of additional cracks and the reaction of cementitious ma- 
terials with gases such as carbon dioxide. Consequently, the 
migration of gas within repository construction materials may be a 
significant parameter in both the design of a repository. The migra- 
tion of hydrogen, helium, methane, argon and carbon dioxide has 
been studied for materials selected to be typical of repository struc- 
tural concretes and grouts that are being considered for backfilling 
and waste encapsulation. The apparent permeability of these mate- 
rials to gas has been shown to be dependent on gas type and 
average pressure in the structural concrete due to the effects of 
Knudsen flow at pressures of the order of 100 kPa. This is not ob- 
served in the grouts due to the significantly greater pore size. The 
permeability coefficients of the grouts are several orders of magni- 
tude greater than those of the concrete. Gas migration is strongly 
influenced by the degree of water saturation of the materials. The 
presence of interfaces within the materials results in an increase in 
permeability at higher degrees of water saturation. A simple model 
has been developed to simulate the effects of gas pressurization. 
The tangential hoop stress at the surface of a void is calculated 
and comparison with the expected tensile strength of the materials 
is used to assess the potential for cracking. The backfill grouts 
seem to have sufficient permeability to disperse gas without crack 
formation. 34 refs., 19 figs., 


19094 (EUR-14235) Drilling surveillance and geomechani- 
cal experiments in deep boreholes in salt. Hamilton, L.F.M. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Prij, J.; Jockwer, N. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. [114p.] Contract 
Fl1W/0084. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of the CEC Programme on Radioactive Waste 
Disposal (1985-1990), in situ experiments in the Asse Il salt mine 
in Germany are conducted. This report describes the work of the 
600 m borehole project performed during the contracting period 
August 1986 - December 1990. During this period measurement 
devices for measurement of rock mechanical parameters have 
been developed and were made operational. For the drilling of the 
boreholes a new technique has been developed. One main subject 
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of investigation was to develop an on-line method to determine the 
gas content in the flushing air during drilling operation. The method 
used worked satisfactorily and the test showed that this 
surveillance method could be used during dry-drilling of deep em- 
placement boreholes in a future repository. For the second 
experiment the Variable Pressure Device (VPD) has been con- 
structed to measure the elastic and time-dependent response of 
the salt on pressure changes. 37 refs., 49 figs., 5 tabs. 


19095 (EUR—14335) Porewater and groundwater geochem- 
istry at the Down Ampney fault research site. Metcalfe, R. 
(British Geological Survey, Keyworth (United Kingdom). Fluid Pro- 
cesses Research Group); Ross, C.A.M.; Cave, M.R.; Green, K.A.; 
Reeder, S.; Entwisle, D.C. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. [57p.] Contract Fl1W-0085. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work is performed under contract with the Commission of 
the European Communities in the framework of its research pro- 
gramme on Management and Storage of Radioactive Wastes. The 
importance of faults in mudrocks as groundwater conduits, and as 
a control on solute transport, was assessed in a Jurassic mudrock, 
siltstone and limestone sequence at Down Ampney, Gloucester- 
shire. Samples were taken from a borehole array crossing an 
east-west trending fault, of approximately 48 m northerly down- 
throw. Squeezing mudrock samples yielded 18.1 to 34.5% of total 
porewater, which was analyzed for major/trace elements and stable 
O/H isotope compositions. Fault-zone porewaters have greatly in- 
creased sulphate concentrations relative to those remote from the 
fault. Porewater cation concentrations are related to pH, which is 
correlated with sulphate concentrations, probably controlled by sul- 
phide oxidation. Control of cation concentrations is largely by 
pH-dependent carbonate dissolution and cation exchange reac- 
tions. Porewater C1 and Br concentrations increase downwards, 
but at twice the rate away from the fault as near the fault, suggest- 
ing that although meteoric waters penetrate throughout the area, 
they are preferentially conducted by the fault. Comparisons are 
made between pore- and groundwater samples from each side of 


the fault, and from the fault zone. Pore- and groundwater composi- 
tions are not simply related, except in the case of sulphate which, 
in the fault zone, is more diluted in groundwaters. 14 refs. 20 figs., 
17 tabs. 


19096 (EUR-14338) Study of clay behaviour around a heat 
source by frequency spectrum analysis of seismic waves. 
Sloovere, P. de. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1993. [92p.] (in French). Contract 
Fl1W/0257. Source: OSTI; NTIS (US Sales Only); INIS. 

Wave propagated into soft rock is not completely described by 
purely linear elastic theory. Through spectrum analysis of wave, 
one can see that several frequencies are selected by the ground. 
ME2i uses this method to check grouting, piles a.s.o. The Mol ex- 
periment (on Radioactive Waste Disposal) aims to prove that little 
changes into heated clay can be detected by 'frequential seismic’. 
A cross-hole investigation system has been installed and tests 
have been performed for two years with a shear-hammer named 
MARGOT built to work inside horizontal boreholes: - Before heat- 
ing the tests show the same results every time: . main frequency 
at 330 hertz; . maximal frequency at 520 hertz; - During heating: . 
the rays at 330 and 520 hertz disappear; . The frequencies in the 
range 100 - 300 hertz are prevailing; - After heating spectra have 
again their original shape. These results show that the effect is 
clear around an heated zone. The next steps should be: - Interpre- 
tation with computer's codes treating of wave propagation into a 
viscoelastic body; - Experimentations: . at the opening of a new 


gallery; . on big samples; . on granites and salt. 9 refs., 4 appen- 
dices. 


19097 (EUR-14364) Investigation on the determination of 
disposal critical nuclides in waste from PWR power plants. 
Task 3: characterization of radioactive waste forms. A series 
of final reports (1985-1989) - no.45. Van Iseghem, P. (Centre 
d’Etude de l’Energie Nucleaire, Brussels (Belgium)); Boden, R.; 
Daniels, A. Regge P. de; Hurtgen, C.; Huys, D.; Klein, M.; 
Verrezen, F.; Deconinck, J.M. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. [85p.] Contract 
Fl1W/0225-B(T). Source: OSTI; NTIS (US Sales Only); INIS. 
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An R and D programme has been conducted in Belgium on the 
main waste streams arising from the operation of PWR power 
plants, in order to assay, both in a practical and reliable way, the 
concentrations of a number of longer-lived nuclides such as C-14, 
Ni-59, Ni-63, Sr-90, Nb-94, Te-99, I-129, Cs-135, Cs-137 and the 
transuranium elements. The aim was to evaluate the possibility of 
deducing the concentrations of the longer-lived ‘critical’ nuclides 
from the data on easily measurable ’key’ nuclides such as Co-60 
and Cs-137, e.g. by gamma spectrometry on conditioned drums. 
As an additional verification, some of these conditioned drums 
were core drilled and the samples analyzed destructively. The con- 
clusions of the investigations may be summarized as follows: for 
homogeneously embedded waste, the key nuclides Co-60 and Cs- 
137 can be assessed with satisfactory precision by gamma 
spectrometry; most of the critical nuclides can only be determined 
by destructive analysis after complex preparation of the waste 
samples; for |-129 and Tc-99, and to a lesser extent for Sr-90 and 
total alpha activity, the coherence of the results obtained so far is 
poor - further efforts are needed to improve the analytical methods 
for these elements; certain critical nuclides, such as the corrosion 
products, correlate well with the key nuclides - for most of the 
measured fission products, clear correlations could not be estab- 
lished; on the basis of the activities measured, Ni-63, Ni-59, C-14, 
Te-99, |-129 and total alpha appear to be important for the classifi- 
cation of the PWR wastes. 23 figs., 28 refs. 


19098 (EUR-14365) Conditioning of alpha and beta- 
gamma ashes of incinerator, obtained by radioactive wastes 
incinerating and encapsulation in several matrices. Kertesz, 
C.J. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. Stockage Dechets); Chenavas, P.R.; 
Auffret, L. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. [120p.] (In French). Contract Fl1W/0005-F. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this final report, the work carried out, and the results, obtained 
on the ash incinerator conditioning study, by means of encapsula- 
tion in several matrices, are presented. Three encapsulation 
matrices were checked: - a ternary cement, containing OPC, blast 
furnace slag and flying ash, - a two component epoxide system, - 
an epoxide-cement compound matrix. Three ash categories were 
employed: - real alpha ash, coming from plutonium bearing 
wastes, - ash, from inactive combustible waste, obtained by treat- 
ment in an incinerator prototype, - ash coming from inactive waste 
incineration plant. Using three different matrices, the encapsulated 
form properties were determined: at the laboratory scale, the en- 
capsulating formulation was established, and physico mechanical 
data were obtained, - on active encapsulated forms, containing a 
calculated amount of 238 Pu, a radiolysis study was performed in 
order to measure the composition and volume of the radiolytic gas 
flow, - at the industrial scale, a pilot plant operating the polyvalent 
encapsulating process, was designed and put into service. Bench- 
scale experiments were done, on alpha ash embedded forms using 
the modified sulphur cement matrix as embedding agent. 4 refs., 
30 figs., 27 tabs. 


19099 (EUR-14438) Study of delayed behaviour of clays in 
deep geologic formations. Rousset, G. (Ecole Polytechnique, 91 
- Palaiseau (France)); Bazargan, B.; Ouvry, J.F.; Bouilleau, M. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. [160p.] (In French). Contract Fl1W/0049. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This study is a cost-sharing contract with the European Atomic 
Energy Community within the framework of Research and Develop- 
ment Program on Management, Storage and Radioactive Waste 
Disposal. The aim of the work presented in this report is to study 
the time-dependent behaviour of deep clays in Laboratory or in 
situ, by means of tests of similar geometry, in order to get easy 
comparisons and to study scale effect. The cylindrical geometry 
has been chosen as it resembles in situ works (tunnels, galleries) 
more closely. The first part of the study concerns a new test on 
hollow-cylinder. The experimental system, set up specially for this 
study, has allowed to conduct experiments in which 3 loading 
parameters may be controlled independently. Different types of ex- 
periments can therefore be conducted to study various aspects of 





mechanical behavior of rocks. A comprehensive experimental pro- 
gram was conducted in the particular case of Boom clay. In the 
second part of the report devoted to in situ creep or relaxation 
dilatometer tests, by using new techniques or loading paths, it was 
shown that time-dependent convergence of boreholes can reach 
significant values, and is dependent on the direction of the bore- 
hole. The anisotropy of the initial state of stress was also put in 
evidence. The proposed constitutive model (part Ill) appears to be 
very suitable to explain the behavior of the Boom clay, in view of 
the experimental results. In particular, the scale effect is low for 
Boom clay. 15 refs., 58 figs., 10 tabs. 


19100 (EUR-14467) Development and evaluation of an X- 
ray radioscopy device for drill cores study. Bertrand, L. (Bureau 
de Recherches Geologiques et Minieres (BRGM), 45 - Orleans 
(France)); Gentier, S.; Massal, P. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. [155p.] (in 
French). Contract FI1W/0209. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This work is a cost-sharing contract with the European Atomic 
Energy Community within the framework of research and develop- 
ment program on management, storage and radioactive waste 
disposal. The aim of this project is to conceive an X-ray radioscopy 
mobile unit, adapted to the study of cored geological materials. A 
prestudy based on the X-ray absorption theory by the material has 
enabled to design the apparatus and specially the X-ray tube 
power. Then the schematic diagram of the device is presented and 
the principle on which it works is described. The main components 
of the XCORE device may be put together into three big sets: - 
The X-ray part includes the high-voltage generator, the X-ray trans- 
mitter tube, the receiver or brightness-amplifying tube and all the 
acquisition, visualization and recording system for the video im- 
ages, and at last the X-ray controls rack, -The mechanical part is 
composed of the handling cores system, the location system of the 
radioscopied core sections, the control mechanism of the core’s 


motions, - A PC/AT microcomputer and its peripherals fitted out 
with a digitizing and processing image card makes up the comput- 
ing part. The equipment is mounted into a container transportable 
by lorry, 2.5 x 2.5 x 6 m. in size and 9 T. weight. 6 refs., 79 figs., 3 
tabs. 


19101 (EUR-14531) The HAW Project. Test disposa! of 
highly radioactive radiation sources in the Asse salt mine. 
Rothfuchs, T. (Gesellschaft fuer Strahlen- und Umweltforschung 
mbH Muenchen, Braunschweig (Germany). Inst. fuer Tieflagerung); 
Mueller-Lyda, |.; Vons, L.; Raynal, M.; Major, J.C. Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
[256p.] Source: OSTI; NTIS (US Sales Only); INIS. 

In order to prove the safe disposal of high-level radioactive 
waste (HAW) in salt a five years test disposal of thirty highly ra- 
dioactive canisters is planned in the Asse salt mine in the Federal 
Republic of Germany. The thirty canisters containing the radionu- 
clides Caesium 137 and Strontium 90 in quantities sufficient to 
cover the bandwith of heat generation and gamma radiation of real 
HAW will be emplaced in six boreholes located in two galleries at 
the 800-m-level. Two electrical heater tests were already started in 
November 1988 and are continuously surveyed in respect of the 
thermomechanical and geochemical response of the rock mass. 
Also the handling system necessary for the emplacement of the 
radioactive canisters was developed and successfully tested. A lab- 
oratory investigation programme on radiation effects in salt is being 
performed in advance to the radioactive canister emplacement. 
This programme includes the investigation of thermally and radi- 
olytically induced water and gas release from the rock salt and the 
radiolytical decomposition of salt minerals. For gamma dose and 
dose rate measurements in the test field measuring systems con- 
sisting of ionization chambers as well as solid state dosemeters 
were developed and tested. 70 refs. 


19102 (IAEA-TECDOC—693) Use of fast reactors for ac 
tinide transmutation: Proceedings of a specialists meeting 
held in Obninsk, Russian Federation, 22-24 September 1992. 
International Atomic Energy Agency, Vienna (Austria). Mar 1993. 
[126p.] (CONF-9209224—: Specialists’ meeting on use of fast 
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breeder reactors for actinide transmutation, Obninsk (Russian Fed- 
eration), 22-24 Sep 1992). Order Number DE93623762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The management of radioactive waste is one of the key issues 
in today’s discussions on nuclear energy, especially the long term 
disposal of high level radioactive wastes. The recycling of pluto- 
nium in liquid metal fast breeder reactors (LMFBRs) would allow 
‘burning’ of the associated extremely long life transuranic waste 
particularly actinides, thus reducing the required isolation time fo: 
high level waste from tens of thousands of years to hundreds of 
years for fission products only. The International Working Group on 
Fast Reactors (IWGFR) decided to include the topic of actinide 
transmutation in liquid metal fast breeder reactors in its pro- 
gramme. The IAEA organized the Specialists Meeting on Use of 
Fast Breeder Reactors for Actinide Transmutation in Obninsk, Rus- 
sian Federation, from 22 to 24 September 1992. The specialists 
agree that future progress in solving transmutation problems could 
be achieved by improvements in: Radiochemical partitioning and 
extraction of the actinides from the spent fuel (at least 98% for Np 
and Cm and 99.9% for Pu and Am isotopes); technological re- 
search and development on the design, fabrication and irradiation 
of the minor actinides (MAs) containing fuels; nuclear constants 
measurement and evaluation (selective cross-sections, fission frag- 
ments yields, delayed neutron parameters) especially for MA 
burners; demonstration of the feasibility of the safe and economic 
MA burner cores; knowledge of the impact of maximum tolerable 
amount of rare earths in americium containing fuels. Refs, figs and 
tabs. 


19103 (IAEA-TECDOC-—693, pp. 58-60) Role of fast reactors 
in reduction of long lived waste. Tsikunov, A.G. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(Russian Federation). Fiziko-Ehnergeticheskij Inst.); Kagramanyan, 
V.S.; Kochetkov, L.A.; Matveyev, V.I. International Atomic Energy 
Agency, Vienna (Austria). Mar 1993. (CONF-9209224-: Special- 
ists’ meeting on use of fast breeder reactors for actinide 
transmutation, Obninsk (Russian Federation), 22-24 Sep 1992). In 
Use of fast reactors for actinide transmutation: Proceedings of a 
specialists meeting held in Obninsk, Russian Federation, 22-24 
September 1992. [126p.] Order Number DE93623762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Role of fast reactors in the problem of lowering of minor 
actinides (MA) quantity in the fuel cycle of nuclear power is consid- 
ered in the report. The requirement to MA quantity in closed fuel 
cycle is formed. The results of analysis of BN-800 reactor possibili- 
ties for MA quantity reduction at PO MAYAK are discussed in the 
report. The recommendations are given on choice of actinide ex- 
traction coefficient values during the chemical reprocessing of 
spent fuel. The coefficients are the following: for Pu and Am - 
0.9998, for Np and Cm -0.98. (author). 2 tabs. 


19104 (IAEA-TECDOC-698, pp. 13-17) Status of transmuta- 
tion. Koch, L. (Commission of the European Communities, 
Karlsruhe (Germany). European Inst. for Transuranium Elements). 
International Atomic Energy Agency, Vienna (Austria). Mar 1993. 
(CONF-9209224—: Specialists’ meeting on use of fast breeder re- 
actors for actinide transmutation, Obninsk (Russian Federation), 
22-24 Sep 1992). In Use of fast reactors for actinide transmutation: 
Proceedings of a specialists meeting held in Obninsk, Russian 
Federation, 22-24 September 1992. [126p.] Order Number 
DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

The objectives and the proposed schemes for partitioning and 
transmutation of long-living radiotoxic nuclides are discussed. In 
particular, the constraints for the efficiency of a P and T process 
guiding R and D work for a fast reactor fuel cycle are described. 
(author). 43 refs, 2 figs, 3 tabs. 


19105 (IAEA-TECDOC-698, pp. 22-24) Long lived wastes 
transmutation studies in France. Salvatores, M. (CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France)); 
Prunier, C.; Bergeonneau, P.; Zaetta, A.; Sztark, H.; Vambenepe, 
G.; Vergnes, J. International Atomic Energy Agency, Vienna (Aus- 
tria). Mar 1993. (CONF-9209224—: Specialists’ meeting on use of 
fast breeder reactors for actinide transmutation, Obninsk (Russian 
Federation), 22-24 Sep 1992). In Use of fast reactors for actinide 
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transmutation: Proceedings of a specialists meeting held in Ob- 
ninsk, Russian Federation, 22-24 September 1992. [126p.] Order 
Number DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, the French activities for LMFBR, in the field of ba- 
sic data validation, reactor and fuel studies are reviewed. (author). 
2 refs, 1 fig. 


19106 (IAEA-TECDOC-693, pp. 30-36) Partitioning and 
transmutation research and development program (OMEGA) in 
Japan. Mukaiyama, T. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan)). International Atomic Energy Agency, Vienna (Aus- 
tria). Mar 1993. (CONF-9209224-: Specialists’ meeting on use of 
fast breeder reactors for actinide transmutation, Obninsk (Russian 
Federation), 22-24 Sep 1992). In Use of fast reactors for actinide 
transmutation: Proceedings of a specialists meeting held in Ob- 
ninsk, Russian Federation, 22-24 September 1992. [126p.] Order 
Number DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

In the Japan Atomic Energy Industry Forum report on the waste 
management of long-lived nuclides the importance of research and 
development for partitioning and transmutation (P-T) of long-lived 
nuclides was pointed out as long term efforts in developing a com- 
plete system for radioactive waste management. Based on this, the 
interested Japanese organizations proposed to initiate a major R 
and D program on P-T. The development of P-T technology was 
deemed to be quite an interesting subject for ongoing investigation 
from the perspectives of potential utilization of resources and pos- 
sible long term advances in radioactive waste management. The 
proposed project was called "OMEGA”. The Japanese Government 
proposed an international cooperation for information exchange to 
cover the areas of nuclear physics, reactor physics, advanced 
technologies and physico-chemistry. In addition, advancement of 
technologies such as laser and accelerator technology, will provide 
spinoffs for other fields of science and technology. (author). 30 
refs, 1 fig. 


19107 (IAEA-TECDOC—693, pp. 37-42) Status of minor ac- 


tinide transmutation study at CRIEPI. Sasahara, A. (Central 


Research Inst. of Electric Power Industry, Tokyo (Japan)); Kurata, 
M. International Atomic Energy Agency, Vienna (Austria). Mar 
1993. (CONF-9209224-—: Specialists’ meeting on use of fast 
breeder reactors for actinide transmutation, Obninsk (Russian Fed- 
eration), 22-24 Sep 1992). In Use of fast reactors for actinide 
transmutation: Proceedings of a specialists meeting held in Ob- 
ninsk, Russian Federation, 22-24 September 1992. [126p.] Order 
Number DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of the partitioning and transmutation of minor-actinides 
(MA) are of great value on future nuclear fuel cycle. We have been 
studying neutronic characteristics of MA transmutation in a metallic 
fuel FBR and material characteristics of MA contained fuel. In the 
present study, we analyzed 1) the reactivity temperature coefficient 
and the reactivity feedback behaviour under the anticipated tran- 
sient without scram (ATWS) with simple asymptotic method, and 
we measured 2) the properties of MA contained fuel such as 
phase stability under the cooperation of CRIEPI and JRC- 
Karlsruhe. (author). 5 refs, 8 figs, 1 tab. 


19108 (IAEA-TECDOC-698, pp. 42-43) Status of work on 
transmutation in Switzerland: Summary. Ledergerber, G. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Wydler, P.; Stratton, 
R.W. International Atomic Energy Agency, Vienna (Austria). Mar 
1993. (CONF-9209224—: Specialists’ meeting on use of fast 
breeder reactors for actinide transmutation, Obninsk (Russian Fed- 
eration), 22-24 Sep 1992). In Use of fast reactors for actinide 
transmutation: Proceedings of a specialists meeting held in Ob- 
ninsk, Russian Federation, 22-24 September 1992. [126p.] Order 
Number DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MATRIX MATERIALS/fuel _ pellets; 
SWITZERLAND/transmutation; TRANSMUTATION/accelerators; 
TRANSMUTATION/br type reactors; AQUEOUS SOLUTIONS; 
COMPUTERIZED SIMULATION; HIGH-LEVEL RADIOACTIVE 
WASTES; MICROSPHERES; NITRIDES; SWITZERLAND; TRANS- 
MUTATION; ACCELERATORS 


19109 (IAEA-TECDOC-693, pp. 43-45) Scientific research 
program on actinide transmutation by use of fast reactors. Ko- 
chetkov, L.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
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Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst.); Zcykunov, A.G. International Atomic Energy 
Agency, Vienna (Austria). Mar 1993. (CONF-9209224-: Special- 
ists’ meeting on use of fast breeder reactors for actinide 
transmutation, Obninsk (Russian Federation), 22-24 Sep 1992). In 
Use of fast reactors for actinide transmutation: Proceedings of a 
specialists meeting held in Obninsk, Russian Federation, 22-24 
September 1992. [126p.] Order Number DE93623762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For the recent years in the Ministry of Atomic Energy of Russian 
Federation the national program on RAW management has been 
under development. The program of actinides transmutation (as the 
most hazardous part of RAW) was treated as its component. Ac- 
cording to this program various investigations within this field have 
been supported for the last two years. The program includes five 
sections dealing with actinide transmutation with the use of fast re- 
actors. (author). 


19110 (IAEA-TECDOC-—693, pp. 118) The proposed fuel cy- 
cle of the actinide burning fast reactor DOVITA: Summary. 
Bychkov, A.V. (Nauchno-lssiedovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation)); Mayorishin, A.A.; Skiba, 
O.V. International Atomic Energy Agency, Vienna (Austria). Mar 
1993. (CONF-9209224—: Specialists’ meeting on use of fast 
breeder reactors for actinide transmutation, Obninsk (Russian Fed- 
eration), 22-24 Sep 1992). In Use of fast reactors for actinide 
transmutation: Proceedings of a specialists meeting held in Ob- 
ninsk, Russian Federation, 22-24 September 1992. [126p.] Order 
Number DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

The fuel cycle development programme for actinide burner fast 
reactors is described, as well as engineering basis and possible 
dates and stages for the program demonstration. 


19111 (IAEA-TECDOC—693, pp. 119-124) Reduction of mi- 
nor actinides in nuclear waste via multiple recycling in fast 
reactors. Renard, A.F. (Societe Belge pour I'Industrie Nucleaire, 
Brussels (Belgium)); Pilate, S.; La Fuente, A.; Journet, J.; Vam- 
benepe, G.; Vergnes, J. International Atomic Energy Agency, 
Vienna (Austria). Mar 1993. (CONF-9209224—: Specialists’ meeting 
on use of fast breeder reactors for actinide transmutation, Obninsk 
(Russian Federation), 22-24 Sep 1992). In Use of fast reactors for 
actinide transmutation: Proceedings of a specialists meeting held 
in Obninsk, Russian Federation, 22-24 September 1992. [126p.] 
Order Number DE93623762. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Seven successive re-irradiations in a fast reactor of the EFR 
type have been explicitly represented, with realistic out-of-pile 
times. This covers a period of time of about one century. Minor Ac- 
tinides are assumed to be homogeneously recycled, i.e. mixed with 
the (U, Pu) oxide fuel. The advantage of the Pu + M.A. recycling 
strategy is to reduce the radio-toxicity of the actinides. (author). 5 
refs, 2 figs, 3 tabs. 


19112 (IAEA-TECDOC-—699, pp. 104-110) Impact on the 
back end of the nuclear fuel cycle. Bairiot, H. (FEX, Mol (Bel- 
gium)). International Atomic Energy Agency, Vienna (Austria). Apr 
1993. (CONF-9112160—: Advisory group meeting on the impact of 
extended burnup on the nuclear fuel cycle, Vienna (Austria), 2-5 
Dec 1991). In Impact of extended burnup on the nuclear fuel cycle: 
Proceedings of an advisory group meeting held in Vienna, 2-5 De- 
cember 1991. [112p.] Order Number DE93624614. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Extending burnup affects the characteristics of spent fuel to a 
larger extent than simple linear extrapolation. Increased alpha (and 
consequent decay heat generation) and neutron activities are the 
predominant features impacting on spent fuel management, both in 
the open and closed cycle options. Reprocessed U has properties 
only marginally affected by the higher burnup. To the contrary, the 
properties of Pu are strongly modified and higher Pu contents are 
required. However, the time scale for the MOX fuel industry to 
cope with this challenging future is stretched over a long enough 
period for the MOX manufacturing plants to be adapted in due time 
and for the adequate data base to be implemented. (author). 10 
refs, 13 figs. 





19113 (1C-92/366) Application of uranium magnetic 
resonance for safe disposal of radioactive wastes. Ursu, |. (In- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Lupei, V.; 
Lupei, A. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [17p.] Order Number DE93617052. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A safe disposal of nuclear radioactive wastes implies, as major 
aspects, a suitable form of storage, resistant to the adverse action 
of the surrounding medium, as well as an accurate method of 
detection of the leaks from the stored waste. Since a major compo- 
nent of these wastes are uranium compounds, a safe storage 
implies the identification of hosts that can trap uranium in medium 
(+3 or +4) valence states that are the most stable against the ac- 
tion of water. The magnetic resonance methods, together with 
optical spectroscopy, can be a very efficient instrument for identifi- 
cation of such hosts. The uranium that leaks in the water of the 
surrounding area of the deposited waste can be detected by the 
extremely sensitive method (10-4 mol per litre, ie. 10-° per bil- 
ion) of laser-induced luminescence, provided a compound that can 
trap uranium in water in a six-valence state and in a single struc- 
tural center, can be found. In this respect, the magnetic resonance 
of high valence uranium in crystals is very useful because it can 
help in the identification of suitable trapping compounds and of the 
proper thermal treatment, necessary to obtain a unique structural 
center. The paper discusses the data on uranium ions in crystals, 
on compounds that can trap uranium from water by precipitation or 
crystallization, in the frame of the recent results in the field. (au- 
thor). 23 refs, 6 figs. 


19114 (INIS-mf-13510) A radioactive waste repository for 
Australia: methods for choosing the right site: A discussion 
paper. Department of Primary Industries and Energy, Canberra, 
ACT (Australia). 8 Feb 1992. [12p.] Order Number DE93623907. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This study has developed and used an open and objective ap- 
proach to site selection. A geographic information system was 
used to assemble continental-scale information. The information 
was classified according to suitability criterta and processed to 
show how the most suitable areas for locating Australia's radioac- 
tive waste repository can be identified. The test results show that 
different regions are identified when different selection criteria are 
used. The results in this discussion paper are indicative only and 
are intended to provide a focus for more detailed studies at re- 
gional and local levels following public comment on the criteria and 
methodology. The methodology for identifying a suitable site for a 
national repository for radioactive wastes will be re-applied with 
more detailed information to areas identified in this study and on 
the basis of public comments. 6 figs. 


19115 (INIS-mf-13511) Progress report - August 1991. Syn- 
roc Study Group, VIC (Australia). Aug 1991. [139p.] Order Number 
DE93622713. Source: OSTI; NTIS (US Sales Only); INIS. 

This report has been prepared by the Synroc Study Group 
(SSG), comprising staff members of The Australian Nuclear 
Science and Technology Organisation, The Australian National Uni- 
versity, The Broken Hill Proprietary Company Limited, CRA 
Limited, Energy Resources of Australia Limited and Western Min- 
ing Corporation Limited. It also draws upon work undertaken for 
the SSG by consultants from Nuclear Assurance Corporation (mar- 
ket estimates), the Swedish Nuclear Fuel and Waste Management 
Company (SKB) (cost estimates and other data) and Wave Hill As- 
sociates (US and international perspectives). Synroc is applicable 
solely to the immobilisation of liquid high-level waste after such 
waste has been separated from spent fuel in a reprocessing opera- 
tion; use of Synroc therefore requires prior construction of a 
reprocessing plant. The study identifies five broad options in which 
Synroc can contribute to the safe disposal of nuclear spent fuel. 
These are: licensing Synroc for overseas organisations - allowing 
overseas use of the technology with royalties remitted to Australia; 
participation in overseas Synroc plants - using Australian expertise 
to trial Synroc facilities; reprocessing and Synroc operations in 
Australia with waste re-exported to customers for disposal over- 
seas; establishment of an integrated spent fuel management 
facility outside Australia including a Synroc facility and final dis- 
posal; establish an integrated spent fuel management facility in 
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Australia, including a Synroc facility and final disposal. An account 
of the SSG's public acceptance initiatives and activities to date, is 
found in Appendix Ii. Appendix Ill contains material derived from 
the SKB work on the costs of providing various waste management 
services, and outlines the economic factors affecting estimates of 
these costs. 86 refs., 13 tabs., 9 figs. 


19116 (INIS-mf—13516, pp. 184-196) The actinide waste 
problem in perspective. Srinivasan, M. (Bhabha Atomic Research 
Centre, Bombay (india). Neutron Physics Div.); Subba Rao, K.; 
Dingankar, M.V. Indian Nuclear Society, Bombay (india); Atomic 
Energy Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF- 
9012164—: Indo-Japan seminar on thorium utilization, Bombay 
(India), 10-13 Dec 1990). In Proceedings of the Indo-Japan semi- 
nar on thorium utilization (held at Bombay during December 10-13, 
1990). Order Number DE93623250. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The long lived alpha emitting actinide waste nuclides of transplu- 
tonium elements such as Np, Am, Cm etc (also called Byproduct 
Actinides or BPA for short) which are proposed to be disposed of 
as part of High Active Waste (HAW) in deep underground geologi- 
cal repositories has been a persistent source of concern to 
opponents and critics of nuclear fission energy. In this context the 
recent finding of the authors that each and every transuranium 
nuclide, without exception, can independently support a self sus- 
taining chain reaction raises the important philosophical question: 
Is it justified to continue to refer to these nuclides as nuclear waste 
? Our computations have revealed that the Ksub(eff) of an assem- 
bly of each of these nuclides increases linearly with the fissility 
parameter (Z/A), its threshold value for Ksub(eff) to exceed unity 
being 34.1 for fissile (odd neutron) nuclides and 34.9 for fissible 
(even neutron) nuclides. In other words higher the (Z°/A) better is 
its performance as a fission reactor fuel. This finding suggests that 
the long lived actinide waste problem can be solved by separating 
all the actinide nuclides from the High Active Waste stream and re- 
cycling them back into any hard spectrum fission reactor. The 
studies strongly support the concept of partitioning-transmutation 
(p-t) revived with great enthusiasm in Japan under the banner of 
the OMEGA proposal. However it is found that there is no need to 
resort to any exotic devices such as proton accelerators or fusion 
reactor blankets for nuclear incineration. In the context of the 
232Th/233L) fuel cycle it is worth noting that the quantum of 
transuranium nuclides generated per se is smaller by several or- 
ders of magnitude as compared to that arising from *°5U/*%*U 
bearing fuels. Thus on the whole it appears that in the thorium fuel 
cycle partitioning and recycle of byproduct nuclides would be a 
less cumbersome undertaking. (author). 26 refs., 6 figs., 3 tabs. 


19117 (INIS-mf—-14138) Direct ultimate disposal of spent 
fuel elements. Active handling experiment with neutron 
sources. Final report of phase 1. Khamis, M.; Schrimpf, C. 
(comps.). Deutsche Gesellschaft zum Bau und Betrieb von End- 
lagern fuer Abfallstoffe mbH, Peine (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Aug 1990. 
102p. (In German). Contract BMFT KWA 3701. Order Number 
DE93785891. Source: OSTI; NTIS (US Sales Only); INIS. 

Under the programme for direct ultimate disposal of spent fuel 
elements, the active handling experiment with neutron sources 
aims at investigating the underground radiological problems due to 
direct neutron radiation scattered at the salt rock when handling 
POLLUX casks and single-element casks. Therefore, radiation ex- 
posure of the operating personnel may essentially be determined 
by neutron emission. The share of neutrons in the dose rate in- 
creases when handling WAU and MOX fuel elements. Therefore 
investigations into radiation exposure to neutrons in an ultimate un- 
derground repository are of special importance. Such investigations 
are carried out at the Asse salt mine of the GSF. (orig.). 


19118 (INIS-mf-14139) Direct ultimate disposal of spent 
fuel elements. Thermal simulation of gallery storage. Final re- 
port of phase 2. Schrimpf, C. (comp.). Deutsche Gesellschaft zum 
Bau und Betrieb von Endlagern fuer Abfallstoffe mbH, Peine (Ger- 
many); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). Jul 1991. 77p. (In German). Contract BMFT KWA 
3602. Order Number DE93785890. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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To select a stowing technique for gallery storage of POLLUX 
containers, the pneumatic stowing technique and the centrifugal 
stowing technique were studied under repository-relevant boundary 
conditions with a view to the quality of stowing obtainable by either 
of them. Furthermore, in situ density measurements were per- 
formed by a gamma-gamma-probe. Based on an evaluation, taking 
into account safety, technology and economic efficiency, the back- 
filling of cavities around POLLUX containers in galleries by means 
of centrifugal stowing vehicles is recommended. Six test containers 
were manufactured for this experiment. The design, construction 
and preceding testing programme of the heaters are described. 
(orig./DG). 


19119 (INIS-mf-14140) Direct ultimate disposal of spent 
fuel elements. Mechanical equipment tests. Final report. Fil- 
bert, W.; Schrimpf, C. (comps.). Deutsche Gesellschaft zum Bau 
und Betrieb von Endiagern fuer Abfallstoffe mbH, Peine (Ger- 
many); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). Feb 1990. 83p. (In German). Contract BMFT KWA 
3604. Order Number DE93785836. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Simulation of the shaft transport of waste forms is described. 
Proceeding from a concept of a shaft hoist with a payload of 85 t, 
the applicability of the state of the art of essential components, 
such as hoisting machine, cage and hoisting cables, to such pay- 
loads is described. For these components a test stand has been 
planned which meets safety-related regulations. (DG) 


19120 (INIS-XN-435) The safety of the nuclear fuel cycle. 
Nuclear Energy Agency, 75 - Paris (France). 1993. [244p.] Order 
Number DES93622710. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear fuel cycle covers the procurement and preparation 
of fuel for nuclear power reactors, its recovery and recycling after 
use and the safe storage of all wastes generated through these 
operations. The facilities associated with these activities have an 
extensive and well documented safety record accumulated over the 
past 40 years by technical experts and safety authorities. This re- 
port constitutes an up-to-date analysis of the safety of the nuclear 
fuel cycle, based on the available experience in OECD countries. It 
addresses the technical aspects of fuel cycle operations, provides 


information on operating practices and looks ahead to future activi- 
ties. 


19121 (JAERI-M-92-146) Results of seventeen years leach- 
ing tests of simulated high level waste-phosphate glass. 
Kikuchi, Teruo (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Iwamoto, Kazumi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1992. 19p. (In 
Japanese). Order Number DE93788610. Source: OSTI; NTIS; INIS. 

Phosphate glass containing 35 wt% simulated high level waste 
was prepared in 1966. This phosphate glass was crashed into 45 
to 65 mesh in a agate mortar and crashed specimens were rinsed 
in carbon tetrachloride and ether three times each. The granular 
specimens held in the silver mesh baskets were leached in distilled 
water, tap water and sea water at room temperature from Mar. 
1966 to Mar. 1983. Average leach rate of cesium and phosphorus 
in 17 years are ~10—® g/cm? day. (author) 


19122 (JAER!-M-93-009) Development of partitioning 
method: Filterability of slurry formed in denitration of simu- 
lated high level liquid waste. Matsumura, Masaaki (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Kondo, Yasuo; Kubota, Masumitsu. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Feb 1993. 26p. (In Japan- 
ese). Order Number DE93788458. Source: OSTI; NTIS; INIS. 

The filterability of slurry formed in the denitration of a simulated 
high level liquid waste (HLLW) was experimentally examined. The 
particle size distribution of the sludge greatly affected the filtering 
characteristics of the slurry. If the slurry contained fine particles of 
around 0.1 4m diameter, it was difficult to separate the solids by a 
constant pressure filtration. On the other hand, the slurry without 
fine particles could be smoothly filtered. Most of the fine particles 
of around 0.1 um diameter were formed during the denitration of 
the simulated HLLW. The formation of these fine particles was 
effectively suppressed by following methods: (1) refluxing the simu- 
lated HLLW before denitration until the total heat input exceeds 5.7 
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x 10® [U/L] or (2) adding the total heat input more than 1.1 x 107 
[U/L] to the simulated HLLW during the denitration. The effect of (1) 
was observed independent of the liquid volume in one batch reflux 
operation. (author). 


19123 (JAERI-M—93-010) Development of partitioning 
method: An engineering scale filtration test of slurry formed 
in denitration of simulated high level liquid waste. Matsumura, 
Masaaki (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Kondo, Yasuo; Yam- 
aguchi, lsoo; Kubota, Masumitsu. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1993. 44p. (In Japanese). Order Number 
DE93788459. Source: OSTI; NTIS; INIS. 

The filterability of slurry prepared by heating under reflux condi- 
tion and denitration of simulated high level liquid waste (HLLW) 
was examined, using a preliminary test apparatus for assessment 
of partitioning process. This apparatus can be treated maximum 
10L of simulated HLLW at one operation, and a filterability of the 
slurry can be examined on an engineering-scale. Two kinds of sim- 
ulated HLLW were prepared for the filtration test. One had no solid 
particles, and the other contained solids particles, which were 
formed in the solution by aging for 2 years and 5 months at ambi- 
ent temperature. In the case of the simulated HLLW without solid 
particle, 'easy-to-filter’ slurry was obtained by refluxing the simu- 
lated HLLW before denitration until the total heat input exceeded 
5.7 x 10® [J/L]. The experimental results agreed with those of our 
small-scale tests. On the other hand, ‘difficult-to-filter’ slurry was 
formed when the simulated HLLW containing solid particles was 
refluxed and denitrated under the similar conditions to above men- 
tioned ones. In this case, separation of solid particles was attained 
by a ‘filter-aid filtration’. Decreasing of the filtration rate was due to 
the fine particles of about 0.5 4m diameter suspended in the slurry. 
These fine particles would be formed by longtime aging of the sim- 
ulated HLLW at ambient temperature. (author). 


19124 (KFK-5107) Comparative study on central and de- 
centralized conditioning of spent nuclear fuel for direct 
disposal. Scheffler, K. (Elektrowatt Ingenieurunternehmung 
GmbH, Buero Nord, Bad Nenndorf (Germany)); Tepel, C. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt- 
traegerschaft Entsorgung. Dec 1992. 70p. (in German). Order 
Number DE93785897. Source: OSTI; NTIS (US Sales Only); INIS. 

In a central hot-cell installation, treatment of any kind of LWR- 
fuel from the different reactor types will in principle be possible. 
Intact fuel assemblies or consolidated rods can be loaded into 
POLLUX casks. For a decentralized conditioning concept the 
adaptability to technical and legal demands is limited. The two con- 
sidered alternatives on a decentralized basis consist either in direct 
packaging of the fuel elements in a POLLUX-4 container or in dis- 
assembling and consolidation of the fuel pins with the compaction 
of spacers etc. prior to packaging in a POLLUX-8 container for fi- 
nal disposal. With respect to their integrity during disposal the 
containers, both, fulfill the related requirements in addition to those 


which are met for transport and interim storage, as well as by a 
CASTOR V/21. (orig.). 


19125 (LA-SUB—93-21) Polyethylene waste form: Evaiua- 
tion of explosion and fire hazards: Final report. Block-Bolten, 
A. (New Mexico Inst. of Mining and Technology, Socorro, NM 
(United States). Center for Explosives Technology Research); Ol- 
son, D.; Persson, P.A.; Sandstrom, F. Los Alamos National Lab., 
NM (United States); New Mexico Inst. of Mining and Technology, 
Socorro, NM (United States). Center for Explosives Technology Re- 
search. 8 Jun 1991. 74p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008470. Source: OSTI; NTIS; GPO Dep. 

A Proposed polyethylene waste form consists of a hot-extruded, 
non-porous mix of equal weights of polyethylene and granular 
sodium nitrate, slightly contaminated with heavy metal salts. The 
experiments and theoretical analysis detailed in this report were 
done to evaluate the risks for self-accelerating thermal decomposi- 
tion, explosion, and detonation of polyethylene mixed with sodium 
nitrate. The study included the proposed waste form as specified 
and also several deviations from the specified composition and 
density, which could conceivably occur as a result of deficiencies 
in processing. The results indicate that the proposed polyethylene 





waste form, even including wide deviations from the specified cum- 
position and density, is a non-explosive, safe material to produce 
and transport by rail and road. It will not by itself cause explosion 
or detonation even if stored in a very large quantity, such as many 
tens of millions of pounds, provided the storage is free from any 
sources of large scale fire, such as wood or other solid com- 
bustible materials, containers of liquid or gaseous flammable fuels. 
The investigation included computer calculations using the TIGER 
code with BKW-R parameters to determine the detonation charac- 
teristics of the waste form assuming steady state detonation and 
complete reaction. Calculations using the NITRODYNE code were 
made to determine the explosion energy and equivalent weight of 
ANFO (ammonium nitrate mixed with fuel oil) for equal blasting 
performance. Experiments were made to further explore and deter- 
mine the detonability (NSWC’s Expanded Large Scale Gap 
Test), decomposition temperature, time-to-explosion or time-to- 
decomposition (Henkin-McGill tests), critical temperature for 
runaway thermal decomposition (one-liter cook-off test), and the 
risk for explosion when the material is heated in a strong steel con- 
finement (United Nations “SCB” closed bomb test). 


19126 (LA-SUB-93-182) Computer Applications Group 
FY91 final report, February 11, 1991-September 30, 1991. Los 
Alamos National Lab., NM (United States); Computer Applications 
Group, Inc., Cariton, OR (United States). 24 Feb 1992. 100p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93012920. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Functional Requirements Document (FRD) defines the func- 
tional requirements and general solutions required for design of the 
Integrated Data System (IDS). The FRD is the primary source of 
requirements for the designers and all requirements used in the 
design process shall be part of this or succeeding revisions of the 
FRD with no exceptions. 


19127 (LA-UR-93-191) The effect of vibration on alpha ra- 
diolysis of transuranic (TRU) waste. Zerwekh, A. (Los Alamos 
National Lab., NM (United States)); Kosiewicz, S.; Warren, J. Los 
Alamos Nationa! Lab., NM (United States). [1993]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-930205—7: Waste management '93, Tucson, 
AZ (United States), 28 Feb - 4 mar 1993). Order Number 
DE93007384. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reports on previously unpublished scoping work re- 
lated to the potential for vibration to redistribute radionuclides on 
transuranic (TRU) waste. If this were to happen, the amount of 
gases generated, including hydrogen, could be increased above 
the undisturbed levels. This could be an important consideration for 
transport of TRU wastes either at DOE sites or from them to a fu- 
ture repository, e.g., the Waste Isolation Pilot Plant (WIPP). These 
preliminary data on drums of real waste seem to suggest that ra- 
dionuclide redistribution does not occur. However improvements in 
the experimental methodology are suggested to enhance safety of 
future experiments on real wastes as well as to provide more rigor- 
ous data. 


19128 (LA-UR-93-270) Dependence of radionuclide sorp- 
tion on sample grinding, surface area, and water composition. 
Rogers, P.S.Z.; Meijer, A. Los Alamos National Lab., NM (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930408— 
18: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93007371. Source: OSTI; NTIS; INIS; GPO Dep. 
In its 1987 technical position paper, “Determination of Radionu- 
clide Sorption for High-Level Nuclear Waste Repositories”, the 
Nuclear Regulatory Commission (NRC) review panel delineated 
several studies needed to show that experimental sorption coeffi- 
cients could accurately model radionuclide sorption behavior along 
release pathways. In particular, they focused on the potential prob- 
lems involved with the use of crushed rock samples, stating “If 
crushed solids are used, it is essential to show that laboratory ex- 
periments involving sorption on crushed solids are relevant to the 
repository site. The surfaces of crushed material may be signifi- 
cantly different from the surfaces of intact material, both porous 
and fractured. Grinding may expose the surfaces of solid phases 


05 NUCLEAR FUELS 
0520 Waste Management 


different from those which groundwater would contact in a reposi- 
tory and/or may change the reactivity of the same mineral surfaces 
with dissolved radionuclides. The surface of crushed minerals can 
be enriched in certain elements by factors of two and three relative 
to the bulk composition. The experiments reported here were per- 
formed in direct response to the NRC technical position paper. 


19129 (LA-UR-93-436) Neptunium retardation with tuffs 
and groundwaters from Yucca Mountain. Triay, |.R.; Robinson, 
B.A.; Lopez, R.M.; Mitchell, A.J.; Overly, C.M. Los Alamos National 
Lab., NM (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States}. DOE Contract W-7405-ENG-36. 
(CONF-930408-20: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 25-29 Apr 
1993). Order Number DE93007324. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The retardation of neptunium was studied using batch sorption 
and column techniques. Pure mineral separates, tuffs and ground- 
waters from Yucca Mountain were used for these experiments. Our 
results indicate that Np sorption increases rapidly as the pH of the 
water increases in cases where surface complexation is thought w 
be the dominant sorption mechanism. Oxide minerals (such as 
hematite) sorb Np strongly; therefore, these minerals even at trace 
levels in Yucca Mountain tuffs can result in significant Np retarda- 
tion. Neptunium in groundwaters from Yucca Mountain exhibited a 
significant amount of sorption onto quartz. Neptunium sorption onto 
quartz is important because of the large quantity of silica in the 
tuffs. Elution of neptunium solutions in groundwater through 
columns made of crushed tuff yielded sorption coefficients that 
agree with the sorption results obtained using batch sorption 
techniques. Agreement between batch and column experiments in- 
dicates a neptunium sorption mechanism that is linear, reversible, 
and instantaneous. 


19130 (LA-UR-93-437) Diffusion of sorbing and non- 
sorbing radionuclides. Triay, |.R.; Birdsell, K.H.; Mitchell, A.J.; 
Ott, M.A. Los Alamos National Lab., NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930408—21: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93007323. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Diffusion is considered one of the most important retardation 
mechanisms in fractured media. The diffusion experiments con- 
ducted involved solid tuff and groundwater from Yucca Mountain. 
The uptake of radionuclides by the tuff was studied utilizing con- 
tainers made of tuff in the form of beakers. The solution containing 
the radionuclides of interest was placed in the tuff beaker cavity 
and the uptake of the radionuclides by the tuff was measured as a 
function of time. Our results indicate that the diffusion coefficient 
for nonsorbing radionuclides into saturated Yucca Mountain tuff is 
on the order of 10-© cm?/s. Large anions, such as pertechnetate 
are excluded from tuff pores and their diffusion coefficients are on 
the order of 10-’cm*/s. Comparison of the predictions for the 
uptake of sorbing radionuclides by the tuff with the actual data ob- 
tained indicates that conservative transport calculations will result 
from predicting diffusion using the batch sorption coefficient for the 
sorbing radionuclide and the diffusion coefficient obtained for triti- 
ated water. 


19131 (LA-UR-93-690) The quality assurance liaison: 
Combined technical and quality assurance support. Bolivar, 
S.L. (Los Alamos National Lab., NM (United States)); Day, J.L. Los 
Alamos National Lab., NM (United States). [1993]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9306114—1: 17. annual Rocky Mountain 
quality conference, Denver, CO (United States), 6-8 Jun 1993). Or- 
der Number DE93008725. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper describes the role of the quality assurance liaison, 
the responsibilities of this position, and the evolutionary changes in 
duties over the last six years. The role of the quality assurance liai- 
son has had a very positive impact on the Los Alamos Yucca 
Mountain Site Characterization (YW) quality assurance program. 
Having both technical and quality assurance expertise, the quality 
assurance liaisons are able to facilitate communications with scier- 
tists on quality assurance issues and requirements, thereby 
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generating greater productivity in scientific investigations. The qual- 
ity assurance liaisons help ensure that the scientific community 
knows and implements existing requirements, is aware of new or 
changing regulations, and is able to conduct scientific work within 
Project requirements. The influence of the role of the quality assur- 
ance liaison can be measured by an overall improvement in 
attitude of the staff regarding quality assurance requirements and 
improved job performance, as well as a decrease in deficiencies 
identified during both internal and external audits and surveillances. 
This has resulted in a more effective implementation of quality as- 
surance requirements. 


19132 (NUREG/CR-5229-Vol.5) Field Lysimeter Investiga- 
tions: Low-Level Waste Data Base Development Program for 
fiscal year 1992: Annual report: Volume 5. McConnell, J.W. Jr. 
(EG and G Idaho, Inc., Idaho Falls, ID (United States)); Rogers, 
R.D.; Jastrow, J.D.; Wickliff, D.S. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Regulatory Applications; 
EG and G Idaho, Inc., Idaho Falls, ID (United States). Feb 1993. 
57p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract ACO7-761D01570. (EGG—2577- 
Jol.5). Source: OSTI; NTIS; INIS; GPO. 

The Field Lysimeter Investigations: Low-Level Waste Data Base 
Development Program, funded by the US Nuclear Regulatory Com- 
mission, is (a) studying the degradation effects in EPICOR-iI 
organic ion-exchange resins caused by radiation, (b) examining the 
adequacy of test procedures recommended in the Branch Techni- 
cal Position on Waste Form to meet the requirements of 10 CFR 
61 using solidified EPICOR-II resins, (c) obtaining performance 
information on solidified EPICOR-11 ion-exchange resins in a dis- 
posal environment, and (d) determining the condition of EPICOR-II 
liners. Results of the seventh year of data acquisition from the field 
testing are presented and discussed. During the continuing field 
testing, both Portland type |-ll cement and Dow vinyl ester-styrene 
waste forms are being tested in lysimeter arrays located at 
Argonne National Laboratory-East in Illinois and at Oak Ridge Na- 
tional Laboratory. The study is designed to provide continuous data 
on nuclide release and movement, as well as environmental condi- 
tions, over a 20-year period. 


19133 (NUREG/CR-5911) Source team evaluation for ra- 
dioactive low-level waste disposal performance assessment. 
Cowgill, M.G. (Brookhaven National Lab., Upton, NY (United 
States)); Sullivan, T.M. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Low-Level Waste Management and 
Decommissioning; Brookhaven National Lab., Upton, NY (United 
States). Jan 1993. 106p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG—52334). Source: OSTi; NTIS; 
INIS; GPO. 

Information compiled on the low-level radioactive waste disposed 
at the three currently operating commercial disposal sites during 
the period 1987-1989 have been reviewed and processed in order 
to determine the total activity distribution in terms of waste stream, 
waste classification and waste form. The review identified deficien- 
cies in the information currently being recorded on shipping 
manifests and the development of a uniform manifest is recom- 
mended (the NRC is currently developing a rule to establish a 
uniform manifest). The data from waste disposed during 1989 at 
one of the sites (Richland, WA) were more detailed than the data 
available during other years and at other sites, and thus were 
amenable to a move in-depth treatment. This included determina- 
tion of the distribution of activity for each radionuclide by waste 
form, and thus enabled these data to be evaluated in terms of the 
specific needs for improved modeling of releases from waste pack- 
ages. From the results, preliminary lists have been prepared of the 
isotopes which might be the most significant from the aspect of the 
development of a source term model. 


19134 (NUREG/CR-5980) Three dimensional redistribution 
of tritium from a point of release into a uniform unsaturated 
soil: A deterministic model for tritium migration in an arid dis- 
posal site. Smiles, D.E. (California Univ., Berkeley, CA (United 
States). Dept. of Soil Science); Gardner, W.R.; Schulz, R.K. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Regulatory Applications; California Univ., Berkeley, CA 
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(United States). Dept. of Soil Science. Jan 1993. 22p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS. 

Tritium, when released as tritiated water at a point in a uniform 
and relatively dry soil redistributes in both the liquid and vapor 
phases. The flux density of tritium in each phase is of the same 
order of magnitude however so tritium redistribution must be mod- 
elled recognizing transfer “in parallel” in both phases. We use the 
diffusion equation cast in radial (spherical) coordinates to analyze 
this problem, taking into account radioactive decay. Specifically, we 
present a solution for the case of 1 million Curies of tritium diluted 
in 1 liter of water and released at a depth of 20 meters in soil with 
an initial water volume fraction of 0.06 and volume fraction of air of 
0.24. The mathematical solution permits calculation of the evolution 
in time, of radial profiles of tritium concentration, within and external 
to the sphere of released solution, assuming the initial concentra- 
tion within this sphere to be uniform. We also predict the rate of 
advance of the maximum of tritium as it advances, and attenuates, 
in the soil. Calculations show, for example, that at 5 meters from 
the point of discharge, the tritium concentration increases to a 
maximum in 108 years and then slowly declines. That maximum 
concentration is 49 picoCuries/liter. At 10 meters the predicted 
maximum is reached in 276 years but it will never achieve the 
present lower limit of radiochemical detection. We illustrate the ef- 
fects of variation in the volume fractions of water and air originally 
present in the soil on the effective diffusion coefficient of tritium in 
soil. We consider the effects of a net flux of water in the system, 
and identify questions to be answered to achieve safe systematic 
disposal of tritium in the deep unsaturated zone of desert soil. 


19135 (NUREG/CR-5998) Simulation of unsaturated flow 
and nonreactive solute transport in a heterogeneous soil at 
the field scale. Rockhold, M.L. (Pacific Northwest Lab., Richland, 
WA (United States)). Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Regulatory Applications; Pacific North- 
west Lab., Richland, WA (United States). Feb 1993. 62p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (PNL—8496). 
Source: OSTI; NTIS; INIS; GPO. 

A field-scale, unsaturated flow and solute transport experiment at 
the Las Cruces trench site in New Mexico was simulated as part of 
a “blind” modeling exercise to demonstrate the ability or inability of 
uncalibrated models to predict unsaturated flow and solute trans- 
port in spatially variable porous media. Simulations were conducted 
using a recently developed multiphase flow and transport simulator. 
Uniform and heterogeneous soil models were tested, and data 
from a previous experiment at the site were used with an inverse 
procedure to estimate water retention parameters. A_ spatial 
moment analysis was used to provide a quantitative basis for com- 
paring the mean observed and simulated flow and transport 
behavior. The results of this study suggest that defensible predic- 
tions of waste migration and fate at low-level waste sites will 
ultimately require site-specific data for model calibration. 


19136 (OEFZS—4641) Radioactive waste disposal from 
Austria. Summary of experts’ discussion. Benischek, |.; Dinc- 
men, T.; Ehrenstrasser, G.; Komurka, M.; Krejsa, P.; Kudlicza, P.; 
Schreiber, R. Oesterreichisches Forschungszentrum Seibersdorf 
GmbH (Austria). Jun 1992. [90p.] (In German). Order Number 
DE93615478. Source: OSTI; NTIS (US Sales Only); INIS. 

The aims of this report are: (1) A summary of relevant decision 
bases (2) A summary of comparative evaluation of ground-level and 
underground deposition (3) Recommendations for further investiga- 
tions and on the acceptance. (authors, translated by Quittner). 


19137 


(ORNL/CSD/FTR-4235) [Travel to Japan with regard 
to a set of nuclear data for the minor actinide burner reactor 
program at JAERI]: Foreign trip report, March 28—April 15, 
1992. Brady, M.C. Oak Ridge National Lab., TN (United States). 4 
May 1992. 9p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC05-840R21400. Order Number 
DE93011290. Source: OSTi; NTIS (US Sales Only); GPO Dep. 
This report details travel under the Japan Atomic Energy Re- 
search Institute’s (JAERI) Foreign Researcher Inviting Program to 
visit the Tokai Establishment of JAERI and perform follow-up work 





with regard to a set of nuclear data developed by Oak Ridge Na- 
tional Laboratory (ORNL) for the minor actinide burner reactor 
program at JAERI and to review the status of delayed neutron data 
for inclusion in the next version of the Japan Evaluated Nuclear 
Data Libraries (JENDL). The traveler made presentations on the 
development of minor actinide nuclear data and also on the valida- 
tion of methods in burnup credit analyses. Burnup credit is a new 
approach to licensing spent fuel transport and storage casks with 
reactivity credit for the depleted state of the fuel. The traveler also 
engaged in discussions concerning the delayed neutron data in the 
current version of the Evaluated Nuclear Data Files (ENDF/B-V)). 
Comparison calculations were performed using three major sets of 
six-group delayed neutron data. The results of this comparison will 
be developed into a technical paper and presented at a later date. 
The traveler also reviewed a written proposal from Westinghouse 
Hanford for support of JAERI transmutation studies and was asked 
for an opinion on a proposal to establish a Center for Actinide 
Studies jointly between Japan and the former Soviet Union. 


19138 (ORNL/FTR-4273) [An IAEA Advisory Group Meet- 
ing on Spent Fuel Documentation, Inventories and Projections 
in Austria]: Foreign trip report, May 30—June 6, 1992. Notz, K.J. 
Oak Ridge National Lab., TN (United States). 15 Jun 1992. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93011102. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler represented the United States at an IAEA Advisory 
Group Meeting on Spent Fuel Documentation, Inventories and Pro- 
jections in Austria. The 4-day meeting was sponsored by the IAEA 
Division of Nuclear Fuel Cycle and Waste Management. Ten coun- 
tries were represented. This was the initial meeting of this Advisory 
Group, which was formed in response to a recommendation from 
the Regular Advisory Group Meeting on Spent Fuel Management at 
their October 1991 meeting. The US contribution, which was based 
directly on over 5 years of experience with spent fuel data bases, 
proved instrumental in focusing the group's efforts. It was agreed 
that (1) generic descriptions would be based on the “class and 
model” concept developed at ORNL; (2) that-individual assemblies 
(or elements or bundles) would be tracked by their serial numbers; 
and (3) a record of initial heavy metal content, initial enrichment, 
burnup, and discharge date for each unit would provide the neces- 
sary fundamental data to allow calculation of pertinent radiological 
and thermal properties. It was recognized that the ORIGEN2 code 
is the most widely used code for such calculations for LWR spent 
fuel, and models could be developed for other reactor types. 


19139 (ORNL/FTR-4358) [Travel to Japan to review PNC’s 
activities in separations and transmutation]: Foreign trip re- 
port, July 19-24, 1992. Bell, J.T. Oak Ridge National Lab., TN 
(United States). 21 Aug 1992. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93013008. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This travel was arranged by the US Department of Energy 
(DOE) Office of Environmental Restoration and Waste Manage- 
ment, Office of Research and Development, EM-54, and was in 
response to a previous trip by the Japanese to the EM area of 
DOE. Teresa Fryberger, EM-54, arranged and led the trip. The pri- 
mary subject was chemical separations, and the visits included a 
wide area of nuclear facilities and staff. The Chemical Separations 
group (Table 1) traveled jointly with the Remote Technology group, 
which was led by Lynn Yarrbavoy, EM-50. Introductory comments 
on daily ventures were shared jointly, but the two groups separated 
for specific discussions and visits. A primary interest was to be- 
come acquainted with Japanese efforts that are included in the EM 
interests and to prepare a document that expresses DOE/EM inter- 
ests in the Japanese efforts. The primary interests identified by the 
Chemical Separations group were areas of transuranium (TRU) el- 
ements removal from process waste streams and the removal of 
platinum group elements. A document stating this interest was 
signed by Teresa Fryberger. 


19140 (ORNL/RAP/Sub-86/72139/1) Preliminary geohydro- 
logic site characterization and proposed water quality well 
locations for WAG 4, WAG 5, WAG 3, and SWSA 1. Baughn, 
D.C. (MCl/Consulting Engineers, Inc., Knoxville, TN (United 


05 NUCLEAR FUELS 
0520 Waste Management 


States)). Oak Ridge National Lab., TN (United States): 
MCI/Consulting Engineers, Inc., Knoxville, TN (United States). Mar 
1987. 438p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93007033. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to assess general site conditions 
and to recommend water quality well locations at Waste Area 
Groupings (WAGs) 4, 5 and 3 and Solid Waste Storage Area 1 
(SWSA 1) within the Oak Ridge National Laboratory (ORNL) com- 
plex. The subject sites are identified on the general site location 
map. For reference, the relationship of the subject sites to other 
WAGs are shown. WAGs are regions prescribed by Martin Marietta 
throughout the ORNL complex that require environmental assess- 
ment which will include design and installation of ground water 
monitoring systems. WAGs contain solid waste management units 
such as SWSAs, as well as pipelines, spill sites, buildings, ponds 
and experimental test sites. These solid waste management units 
are considered to be potential sources of contamination requiring 
further evaluation. This report recommends locations for water 
quality wells which will be installed at WAG boundaries in order to 
gather water quality data. 


19141 (ORNL/TM—11433/R2) Oak Ridge National Labora- 
tory Waste Management Plan. Oak Ridge National Lab., TN 
(United States). Dec 1992. 225p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93007800. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the Oak Ridge National Laboratory Waste Man- 
agement Plan is to compile and to consolidate information annually 
on how the ORNL Waste Management Program is conducted, 
which waste management facilities are being used to manage 
wastes, what forces are acting to change current waste manage- 
ment systems, what activities are planned for the forthcoming fiscal 
year (FY), and how all of the activities are documented. 


19142 (ORNL/TM—12329) Separation techniques for the 
clean-up of radioactive mixed waste for ICP-AES/ICP-MS anal- 
ysis. Swafford, A.M.; Keller, J.M. Oak Ridge National Lab., TN 
(United States). 17 Mar 1993. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93012726. Source: OSTI; NTIS; INIS; GPO Dep 

Two separation techniques were investigated for the clean-up of 
typical radioactive mixed waste samples requiring elemental analy- 
sis by Inductively Coupled Plasma-Atomic Emission Spectroscopy 
(ICP-AES) or Inductively Coupled Plasma-Mass Spectrometry 
(ICP-MS). These measurements frequently involve regulatory or 
compliance criteria which include the determination of elements on 
the EPA Target Analyte List (TAL). These samples usually consist 
of both an aqueous phase and a solid phase which is mostly an in- 
organic sludge. Frequently, samples taken from the waste tanks 
contain high levels of uranium and thorium which can cause spec- 
tral interferences in ICP-AES or ICP-MS analysis. The removal of 
these interferences is necessary to determine the presence of the 
EPA TAL elements in the sample. Two clean-up methods were 
studied on simulated aqueous waste samples containing the EPA 
TAL elements. The first method studied was a classical procedure 
based upon liquid-liquid extraction using tri-n- octylphosphine oxide 
(TOPO) dissolved in cyclohexane. The second method investigated 
was based on more recently developed techniques using extraction 
chromatography; specifically the use of a commercially available 
Eichrom TRU-Spec™ column. Literature on these two methods in- 
dicates the efficient removal of uranium and thorium from properly 
prepared samples and provides considerable qualitative information 
on the extraction behavior of many other elements. However, there 
is a lack of quantitative data on the extraction behavior of elements 
on the EPA Target Analyte List. Experimental studies on these two 
methods consisted of determining whether any of the analytes 
were extracted by these methods and the recoveries obtained. 
Both methods produced similar results; the EPA target analytes 
were only slightly or not extracted. Advantages and disadvantages 
of each method were evaluated and found to be comparable. 


19143 (PNL-7979) Characterization of double-shell slurry 
feed grout produced in a pilot-scale test: Hanford Grout Tech- 
nology Program. Lokken, R.O.; Martin, P.F.C.; Shade, J.W. 
Pacific Northwest Lab., Richland, WA (United States). Dec 1992. 
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47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93007179. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Current plans for disposal of the low-level fraction of selected 
double-shell tank (DST) wastes at Hanford, Washington include 
grouting. Grout disposal in this context is the process of mixing 
low-level liquid waste with cementitious powders. and pumping the 
resultant slurry to near-surface, underground concrete vaults. Once 
the slurry is in the vaults. the hydration reactions that occur result in 
the formation of a highly impermeable solid product that binds and 
encapsulates the radioactive and hazardous constituents. Westing- 
house Hanford Company (WHC) operates the Grout Treatment 
Facility (GTF) for the US Department of Energy (DOE). Pacific 
Northwest Laboratory(a) (PNL) provides support to the Grout Dis- 
posal Program through laboratory support activities, radioactive 
grout leach testing. performance assessments, and pilot-scale 
tests. A pilot-scale test was conducted in November 1988 using a 
simulated Double-Shell Slurry Feed (DSSF) waste. The main ob- 
jective of the pilot-scale test was to demonstrate the processability 
of a DSSF grout formulation that was developed using laboratory 
equipment and to provide information on scale-up. The dry blend 
used in this test included 47 wt% class F fly ash, 47 wt% blast fur- 
nace slag, and 6 wt% type I/Il portland cement. The dry blend was 
mixed with the simulated waste at a ratio of 9 Ib/gal and pumped 
to a 2800-gal, insulated tank at about 10.4 gpm. Samples of simu- 
lated DSSF waste. dry blend, grout slurry, and cured grout were 
obtained during and after the pilot-scale test for testing and product 
characterization. Major conclusions of these activities are included. 


19144 (PNL-8399) Ferrocyanide safety project: Task 3.5 
cyanide species analytical methods development: FY 1992 an- 
nual report. Bryan, S.A.; Pool, K.H.; Burger, L.L.; Carlson, C.D.; 
Hess, N.J.; Matheson, J.D.; Ryan, J.L.; Scheele, R.D.; Tingey, J.M. 
Pacific Northwest Lab., Richland, WA (United States). Jan 1993. 


65p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007231. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the results of studies conducted in FY 
1992 to develop methods for the identification and quantification of 
cyanide species in ferrocyanide tank waste. Currently there are 24 
high-level waste storage tanks at the Hanford Site that have been 
placed on a Ferrocyanide Tank Watchlist because they contain an 
estimated 1,000 g-moles or greater amount of precipitated ferro- 
cyanide. This amount of ferrocyanide is of concern because the 
consequences of a potential explosion may exceed those reported 
previously in safety analyses. The threshold concentration of total 
cyanide within the tank waste matrix that is expected to be a safety 
concern is estimated at approximately 1 to 3 wt%. Methods for de- 
tection and speciation of ferrocyanide complexes in actual waste 
are needed to definitively measure and quantitate the amount of 
ferrocyanides present within actual waste tanks to a lower limit of 
at least 0.1 wt% in order to bound the safety concern. 


19145 (PNL-8403) Sludge Treatment Evaluation: 1992 
Technical progress. Silva, L.J.; Felmy, A.R.; Ding, E.R. Pacific 
Northwest Lab., Richland, WA (United States). Jan 1993. 83p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007177. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report documents Fiscal Year 1992 technical progress on 
the Sludge Treatment Evaluation Task, which is being conducted 
by Pacific Northwest Laboratory. The objective of this task is to de- 
velop a capability to predict the performance of pretreatment 
processes for mixed radioactive and hazardous waste stored at 
Hanford and other US Department of Energy (DOE) sites. Signifi- 
cant cost savings can be achieved if radionuclides and other 
undesirable constituents can be effectively separated from the bulk 
waste prior to final treatment and disposal. This work is initially fo- 
cused on chemical equilibrium prediction of water washing and 
acid or base dissolution of Hanford single-shell tank (SST) sludges, 
but may also be applied to other steps in pretreatment processes 
or to other wastes. Although SST wastes contain many chemical 
species, there are relatively few constituents — Na, Al, NO3, NO», 
PO,4, SO4, and F — contained in the majority of the waste. These 
constituents comprise 86% and 74% of samples from B-110 and 
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U-110 SSTS, respectively. The major radionuclides of interest (Cs, 
Sr, Tc, U) are present in the sludge in small molal quantities. For 
these constituents, and other important components that are 
present in small molal quantities, the specific ion-interaction terms 
used in the Pitzer or NRTL equations may be assumed to be zero 
for a first approximation. Model development can also be acceler- 
ated by considering only the acid or base conditions that apply for 
the key pretreatment steps. This significantly reduces the number 
of chemical species and chemical reactions that need to be consid- 
ered. Therefore, significant progress can be made by developing 
all the specific ion interactions for a base model and an acid disso- 
lution model. 


19146 (PNL—8473) Hanford Site organic waste tanks: His- 
tory, waste properties, and scientific issues: Hanford Tank 
Safety Project. Strachan, D.M.; Schulz, W.W.; Reynolds, D.A. Pa- 
cific Northwest Lab., Richland, WA (United States). Jan 1993. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007178. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Eight Hanford single-shell waste tanks are included on a safety 
watch list because they are thought to contain significant concen- 
trations of various organic chemical. Potential dangers associated 
with the waste in these tanks include exothermic reaction, combus- 
tion, and release of hazardous vapors. In all eight tanks the 
measured waste temperatures are in the range 16 to 46°C, far be- 
low the 250 to 380°C temperatures necessary for onset of rapid 
exothermic reactions and initiation of deflagration. Investigation of 
the possibility of vapor release from Tank C-103 has been elevated 
to a top safety priority. There is a need to obtain an adequate 
number of truly representative vapor samples and for highly sensi- 
tive and capable methods and instruments to analyze these 
samples. Remaining scientific issues include: an understanding of 
the behavior and reaction of organic compounds in existing under- 
ground tank environments knowledge of the types and amounts of 
organic compounds in the tanks knowledge of selected physical 


and chemical properties of organic compounds source, composi- 
tion, quality, and properties of the presently unidentified volatile 
organic compound(s) apparently evolving from Tank C-103. 


19147 (PNL—8476) 1/12-scale physical modeling experi- 
ments in support of tank 241-SY- 101 hydrogen mitigation: 
Final report. Fort, J.A.; Bamberger, J.A.; Bates, J.M.; Enderlin, 
C.W.; Elmore, M.R. Pacific Northwest Lab., Richland, WA (United 
States). Jan 1993. 217p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006820. Source: OSTI; NTIS; INIS; GPO Dep. 

Hanford tank 241-SY-101 is a 75-ft-dia double-shell tank that 
contains approximately 1.1 M gal of radioactive fuel reprocessing 
waste. Core samples have shown that the tank contents are sepa- 
rated into two main layers, a article laden supernatant liquid at the 
top of the tank and a more dense slurry on the bottom. Two addi- 
tional layers may be present, one being a potentially thick sludge 
lying beneath the slurry at the bottom of the tank and the other be- 
ing the crust that has formed on the surface of the supernatant 
liquid. The supernatant is more commonly referred to as the 
convective layer and the slurry as the non-convective layer. Accu- 
mulation of gas (partly hydrogen) in the non-convective layer is 
suspected to be the key mechanism behind the gas burp phenom- 
ena, and several mitigation schemes are being developed to 
encourage a more uniform gas release rate (Benegas 1992). To 
support the full-scale hydraulic mitigation test, scaled experiments 
were performed to satisfy two objectives: 1. provide an experimen- 
tal database for numerical- model validation; 2. establish operating 
parameter values required to mobilize the settled solids and main- 
tain the solids in suspension. 


19148 (PNL-8528) Analysis of Tank 241-AN-106 characteri- 
zation and grout performance criteria. Liebetrau, A.M; 
Anderson, C.M. Pacific Northwest Lab., Richland, WA (United 
States). Feb 1993. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93008950. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides an assessment of how well we can resolve 
the following issues concerning Tank 241-AN-106 at the Hanford 
Reservation, given the current state of information: How well we 





can characterize the contents of 241-AN-106; whether the degree 
of characterization is sufficient to use 241-AN-106 wastes to de- 
velop tests of grout adequacy. The wastes must be characterized 
not only to ensure grout adequacy but also to provide assurance 
that the wastes can be successfully and safely transferred. In this 
report, we evaluate the adequacy of characterization for transfer 
and tests of grout adequacy, and we evaluate the current status of 
acceptance criteria and grout formulation experiments. 


19149 (PNL-8536) Pretreatment of neutralized cladding re- 
moval waste (NCRW) sludge - results of FY 1991 studies. 
Lumetta, G.J.; Swanson, J.L. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1993. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93013112. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutralized cladding removal waste (NCRW) sludge is a unique 
waste material that is stored in two underground double-shell tanks 
at the U.S. Department of Energy’s Hanford Site. The NCRW 
sludge was formed by neutralization of the solution resulting from 
the chemical decladding of Zircaloy-clad metallic uranium fuel by 
the Zirflex process. The sludge consists of zirconium and sodium 
hydroxides and fluorides, with small amounts of potassium, nitrite, 
and other nonradioactive materials. The sludge also contains ura- 
nium, transuranic (TRU) elements, and mixed fission products 
typical of the nonvolatiles present in irradiated fuel. The NCRW 
sludge is considered a TRU waste, which must be vitrified for ulti- 
mate disposal in a geologic repository. The TRU portion of the 
waste may be separated from the larger amount of bulk waste 
material so only the TRU portion would require vitrification and ge- 
ologic disposal. Separation would significantly reduce waste 
disposal costs. Work is underway to develop the transuranic ex- 
traction (TRUEX) process. This solvent extraction process has 
been demonstrated to separate a large percentage of the TRU ele- 
ments from the bulk components of NCRW sludge. Earlier studies 
identified potential problems in the TRUEX processing of NCRW 
sludge: potential corrosion of imbedded piping in the facility initially 
planned for the process, instability of dissolved NCRW solutions to- 
wards precipitation, formation of interfacial crud during the TRUEX 
solvent extraction step, and the amount of phosphorus in the TRU 
product stream. These four problems were studied in FY 1991 and 
the results indicate that: a solution of 2 M HNOg at a F/(Zr + Al) 
ratio of about 2 adequately dissolves washed NCRW sludge; such 
solutions should not be corrosive towards stainless steel materials; 
dissolved NCRW sludge solutions obtained by dissolution of 
washed sludge at low F/(Zr + Al) ratios (about 2) are much more 
stable with respect to precipitation. 


19150 (PNL-8557) Calculation of reaction energies and 
adiabatic temperatures for waste tank reactions: Waste Tank 
Safety Program. Burger, L.L. Pacific Northwest Lab., Richland, 
WA (United States). Mar 1993. 50p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93011235. Source: OSTI; NTIS; INIS; GPO Dep. 

Continual concern has been expressed over potentially haz- 
ardous exothermic reactions that might occur in underground 
Hanford waste tanks. These tanks contain many different oxidiz- 
able compounds covering a wide range of concentrations. Several 
may be in concentrations and quantities great enough to be con- 
sidered a hazard in that they could undergo rapid and energetic 
chemical reactions with nitrate and nitrite salts that are present. 
The tanks also contain many inorganic compounds inert to oxida- 
tion. In this report the computed energy that may be released 
when various organic and inorganic compounds react is computed 
as a function of the reaction mix composition and the temperature. 
The enthalpy, or integrated heat capacity, of these compounds and 
various reaction products is presented as a function of tempera- 
ture, and the enthalpy of a given mixture can then be equated to 
the energy release from various reactions to predict the maximum 
temperature that may be reached. This is estimated for several dif- 
ferent compositions. Alternatively, the amounts of various diluents 
required to prevent the temperature from reaching a critical value 
can be estimated. 


19151 (PNL-8558) Pretreatment of neutralized cladding re- 
moval waste sludge: Status report. Lumetta, G.J.; Swanson, J.L. 
Pacific Northwest Lab., Richland, WA (United States). Mar 1993. 
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51p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010605. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the status of process development for pre- 
treating Hanford neutralized cladding removal waste (NCRW) 
sludge, of which ~ 3.3 x 10® L is stored in Tanks 103-AW and 
105-AW at the Hanford Site. The initial baseline process chosen for 
pretreating NCRW sludge is to dissolve the sludge in nitric acid and 
extract the -transuranic (MU) elements from the dissolved sludge 
solution with octyl(phenyl)-N,N-diisobutylcarbamoyl methyl phos- 
phine oxide (CNWO). This process converts the NCRW sludge into 
a relatively large volume of low-level waste (LLW) to be disposed of 
as grout, leaving only a small volume of high-level waste (HLW) re- 
quiring vitrification in the Hanford Waste Vitrification Plant (HWVP). 


19152 (PNL-SA-17776) A systems engineering cost analy- 
sis capability for use in assessing nuclear waste management 
system cost performance. Shay, M.R. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1990. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. (CONF-900406-93: 1. international topical meeting on 
high-level radioactive waste management, Las Vegas, NV (United 
States), 8-12 Apr 1990). Order Number DE93011033. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The System Engineering Cost Analysis (SECA) capability has 
been developed by the System Integration Branch of the US 
Department of Energy's Office of Civilian Radioactive Waste Man- 
agement for use in assessing the cost performance of alternative 
waste management system configurations. The SECA capability is 
designed to provide rapid cost estimates of the waste management 
system for a given operational scenario and to permit aggregate or 
detailed cost comparisons for alternative waste system configura- 
tions. This capability may be used as an integral part of the 
System Integration Modeling System (SIMS) or, with appropriate 
input defining a scenario, as a separate cost analysis model. 


19153 (POEF/ER/Sub-88/4551/D1-Vol.2) Quadrant Ill RFI 
draft report: Tables, Appendix A-Plates: Volume 2. Portsmouth 
Gaseous Diffusion Plant, OH (United States); Geraghty and Miller, 
Inc., Dublin, OH (United States). Dec 1992. 567p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
76OR00001. Order Number DE93007779. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents information related to the contamination of 
ground water and soils at the Portsmouth Gaseous Diffusion Plant 
resulting from solid waste disposal. Data is presented on the fol- 
lowing: chemical analysis of the ground water and soil; predicted 
airborne concentrations of chemicals from the soil; formulation of 
reasonable maximum exposure assumptions for ingestion of soils, 
ground water, and showering by on-site workers and by future 
residents, inhalation of particulates, cancer risk estimates, and wa- 
tershed drainage from the solid waste management units. 


19154 (RFP-4622) Evaluating non-incinerative treatment of 
organically contaminated low level mixed waste. Shuck, D.L. 
(Fluor Daniel, Inc., Golden, CO (United States). Denver Environ- 
mental Services); Skriba, M.C.; Wade, J.F. EG and G Rocky Flats, 
Inc., Golden, CO (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-930396-2: Waste management ‘93, Tucson, 
AZ (United States), 1-5 Mar 1993). Order Number DE93008802. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This investigation examines the feasibility of using non- 
incinerator technologies effectively to treat organically contaminated 
mixed waste. If such a system is feasible now, it would be easier 
to license because it would avoid the stigma that incineration has 
in the publics’ perception. As other DOE facilities face similar prob- 
lems, this evaluation is expected to be of interest to both DOE and 
the attendees of WM'93. This investigation considered treatment to 
land disposal restriction (LDR) standards of 21 different low level 
mixed (LLM) waste streams covered by the Rocky Flats Federal 
Facilities Compliance Agreement (FFCA) agreement with the Envi- 
ronmental Protection Agency (EPA). Typically the hazardous 
components consists of organic solvent wastes and the radioactive 
component consists of uranic/transuranic wastes. Limited amounts 
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of cyanide and lead wastes are also involved. The primary objec- 
tive of this investigation was to identify the minimum number of 
non-thermal unit processes needed to effectively treat this collec- 
tion of mixed waste streams 


19155 (RFP-4625) Review of the radioactive and thermal 
stability of low density polyethylene encapsulated nitrate salt 
waste. Faucette, A.M.; Logsdon, B.W.; Oldham, J.H. EG and G 
Rocky Flats, Inc., Golden, CO (United States). Rocky Flats Plant. 7 
Aug 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC34-90DP62349. (CONF-930396-5: 
Waste management ‘93, Tucson, AZ (United States), 1-5 Mar 
1993). Order Number DE93008803. Source: OSTI; NTIS; INIS; 
GPO Dep 

Low density polyethylene extrusion is under consideration as a 
stabilization technique for the treatment of several mixed waste 
streams produced at the Rocky Flats Plant (RFP). The main focus 
of this development is the nitrate sat waste stream; Rocky Flats’ 
largest volume mixed waste stream. This waste stream is primarily 
composed of the nitrate sats of various metals, including some 
metals that are land disposal restricted (LDR) under the Resource 
Conservation and Recovery Act (RCRA). The specific activity of 
the nitrate sats is approximately 300 to 500 picocuries per gram, 
making this a low level mixed waste stream. Because the dried 
soft fails leachability and dispersable solid requirements, additional 
treatment is required to convert this waste into a form acceptable 
for land disposal. This review is being conducted to determine 
whether the specific activity of the nitrate salts is low enough to al- 
low their safe stabilization by polyethylene (PE) encapsulation. 


19156 (RFP—4641) The use of gas separation membranes 
for pollution control. Logsdon, B.W. (EG and G Rocky Flats, Inc., 
Golden, CO (United States). Rocky Flats Plant); Stull, D.; Pelle- 
grino, J. EG and G Rocky Flats, Inc., Golden, CO (United States). 
Rocky Flats Plant. [1993]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-930572—1: 12. annual international symposium on thermal 
treatment technologies - incineration conference, Knoxville, TN 
(United States), 3-7 May 1993). Order Number DE93010676. 
Source: OST1I; NTIS; GPO Dep. 

Rocky Flats is considering the use of a fluidized bed oxidation 
unit (FBU) for the destruction of mixed waste. Public concerns 
about the health effects of such destruction have been intense. In 
order to allay such concerns and minimize the possible health im- 
pacts of the proposed mixed waste destruction, RFP has been 
investigating novel methods of air pollution control. Among the 
most promising of these techniques is the use of gas separation 
membranes, which is described in this report 


19157 (RFP—4648) Disposal of Rocky Flats residues as 
waste. Dustin, D.F. (EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant); Sendelweck, V.S.; Rivera, M.A. 
EG and G Rocky Flats, Inc., Golden, CO (United States). Rocky 
Flats Plant. [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. (CONF-930396—- 
4: Waste management ‘93, Tucson, AZ (United States), 1-5 Mar 
1993). Order Number DE93008804. Source: OSTI; NTIS; INIS; 
GPO Dep 

Work is underway at the Rocky Flats Plant to evaluate 
alternatives for the removal of a large inventory of plutonium- 
contaminated residues from the plant. One alternative under 
consideration is to package the residues as transuranic wastes for 
ultimate shipment to the Waste Isolation Pilot Piant. Current waste 
acceptance criteria and transportation regulations require that 
approximately 1000 cubic yards of residues be repackaged to pro- 
duce over 20,000 cubic yards of WIPP certified waste. The major 
regulatory drivers leading to this increase in waste volume are the 
fissile gram equivalent, surface radiation dose rate, and thermal 
power limits. In the interest of waste minimization, analyses have 
been conducted to determine, for each residue type, the controlling 
criterion leading to the volume increase, the impact of relaxing that 
criterion on subsequent waste volume, and the means by which 
rules changes may be implemented. The results of this study have 
identified the most appropriate changes to be proposed in regula- 
tory requirements in order to minimize the costs of disposing of 
Rocky Flats residues as transuranic wastes. 
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19158 (SAND-90-1820C) 3D structural analysis of SPDV 
Test Room 2 and cross drift intersections at the WIPP. Ar- 
gueello, J.G. Sandia National Labs., Albuquerque, NM (United 
States). [1990]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930644— 
4: 34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). Order Number DE93008349. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is a research and devel- 
opment facility authorized to demonstrate the safe disposal of 
Transuranic radioactive wastes arising from defense-related activi- 
ties of the United States. Regulatory requirements placed on 
permanent disposal of radioactive wastes have resulted in the need 
for extensive technology development to assure the public safety 
and to help guarantee the long-term isolation of the waste. The 
WIPP program, under the direction of the US Department of En- 
ergy (DOE), was established to develop this technology. The facility 
is located in southeastern New Mexico, in a bedded salt formation 
about 650 m below the surface. The present study concentrates on 
a three-dimensional (3D) analysis performed to simulate the struc- 
tural creep response of a typical intersection between one of the 
rooms in the four-room SPDV test panel and the cross drifts pro- 
viding access to the panel. The next section of the paper briefly 
describes the geomechanical model used in this analysis. Follow- 
ing that is a presentation and discussion of selected results for 
intersection and room response and a comparison of computed 
and measured closures. Concluding remarks are then offered on 
the use of the computed results in assessing the performance of 
truly 3D underground configurations in a creeping medium. 


19159 (SAND—91-0625) Expert judgment as input to Waste 
Isolation Pilot Plant performance- assessment calculations: 
Probability distributions of significant system parameters. 
Trauth, K.M. (Sandia National Labs., Albuquerque, NM (United 
States)); Rechard, R.P.; Hora, S.C. Sandia National Labs., Albu- 
querque, NM (United States). Feb 1993. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93011476. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Performance-assessment calculations are being performed for 
the Waste Isolation Pilot Plant (WIPP), a planned underground 
repository in southeastern New Mexico, USA for the disposal of 
transuranic waste and any hazardous materials that may contami- 
nate the waste. The performance-assessment calculations estimate 
the long-term radionuclide releases from the disposal system to the 
accessible environment. The estimation of the releases is proba- 
bilistic in nature, requiring system parameters to be described with 
probability distributions. Because direct experimental data in some 
areas are presently of insufficient quantity to form the basis for the 
required distributions, researchers at Sandia National Laboratories 
have utilized a formalized expert-judgment elicitation procedure. 
Expert judgment was used to estimate the concentrations in the 
brines in the repository rooms and drifts of the specific radionu- 
clides and hazardous materials that may be released. The 
variables representing these concentrations have been shown by 
sensitivity analyses to be among the set of parameters making the 
greatest contribution to the uncertainty in WIPP model predictions. 
Utilizing the available information, the experts developed an under- 
standing of the problem and were formally elicited to obtain 
probability distributions that characterize fixed, but unknown, quan- 
tities. The probability distributions developed by the experts have 
been incorporated into the performance-assessment data base and 
will be used in subsequent calculations. 


19160 
tion in oxide-clay mixtures: “Competitive-additivity” among 
mixture components. Tripathi, V.S. (Environmental and Earth Sci- 
ences Inst., McLean, VA (United States)); Siegel, M.D.; Kooner, 
Z.S. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400 ;AC04-76DP00789. 
(CONF-921101-72: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fail meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93006295. Source: OSTI; NTIS; GPO Dep. 


(SAND-—91-1889C) Measurements of metal adsorp- 





An important question concerning the transport of radionuclides 
from nuclear waste repositories is whether the adsorption of metals 
by rocks and soils can be predicted from the properties of the con- 
stituent minerals. Attempts by previous researchers to use sorption 
models based on linear adsorption or weighted “sorptive additivity” 
have met with limited success. In this study, a “competitive- 
additivity” model based on surface complexation theory was used 
to model the ph-dependent adsorption of lead by goethite/Ca- 
montmorillonite mixtures using complexation constants obtained 
from single sorbent systems. Measurements of lead adsorption by 
goethite, Ca-montmorillonite, and goethite-Ca-montmorilionite mix- 
tures (and similar studies of copper and zinc adsorption) 
demonstrate that the two adsorbents compete for adsorption of the 
metals over wide ranges of pH and concentrations of adsorbents 
and metals. The adsorption behaviors of the mixtures are deter- 
mined by the relative concentrations of the two adsorbents and 
their respective affinities for the adsorbate metal. Particle-particle 
interactions such as heterocoagulation of the oxide and clay do not 


appear to be significant for the majority of the adsorption sites in 
this system. 


19161 (SAND—92-0589) New three-dimensional far-field po- 
tential repository thermomechanical calcuiations: Yucca 
Mountain Site Characterization Project. Hardy, M.P. (Agapito 
(J.F.T.) and Associates, Inc., Grand Junction, CO (United States)); 
Bai, M.; Goodrich, R.R.; Lin, M.; Carlisle, S.; Bauer, S.J. Sandia 
National Labs., Albuquerque, NM (United States); Agapito (J.F.T.) 
and Associates, Inc., Grand Junction, CO (United States). Mar 
1993. 424p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93012451. Source: OSTI; NTIS; INIS; GPO Dep. 

The thermomechanical effect on the exploratory ramps, drifts, 
and shafts as a result of high-level nuclear waste disposal is exam- 
ined using a_ three-dimensional thermo-elastic model. The 


repository layout modeled is based on the use of mechanical min- 
ing of all excavations with equivalent waste emplacement areal 


power densities of 57 and 80 kW/acre. Predicted temperatures and 
stress changes for the north and south access drifts, east main 
drift, east-west exploratory drift, the north and south Calico Hills 
access ramps, the Calico Hills north-south exploratory drift, and the 
optional exploratory studies facility and man and materials shafts 
are presented for times 10, 35, 50, 100, 300, 500, 1000, 2000, 
5000, and 10,000 years after the start of waste emplacement. The 
study indicates that the east-west exploratory drift at the repository 
horizon is subject to the highest thermomechanical impact because 
it is located closest the buried waste canisters. For most ex- 
ploratory openings, the thermally induced temperatures and 
stresses tend to reach the maximum magnitudes at approximately 
1000 years after waste emplacement. 


19162 (SAND-92-1245C) Model validation and decision 
making: An example using the Twin Lakes Tracer Test. Olague, 
N.E. (Sandia National Labs., Albuquerque, NM (United States)); 
Davis, P.A.; Smith, D.; Feeney, T. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-921101-104: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93009801. Source: OSTI; NTIS; INIS; GPO Dep. 

An approach to the validation of ground-water flow and transport 
models that are used in support of licensing a radioactive waste 
site is proposed and demonstrated. The approach attempts to in- 
terpret modeling results in light of their intended purpose. Instead 
of trying to find the “best” fit model to the experimental data, we 
attempt to determine the conservativeness or bias invoked by ap- 
plying different models to simulate the same experiment. In this 
way we are able to provide guidance to the regulatory community 
on where they should expect model results to fall relative to actual 
data and provide some evidence that certain model approaches 
lead to conservative results while other modeling approaches lead 
to non-conservative results. Applying this approach to the Twin 
Lakes Tracer Test demonstrated that a simple one-dimensional 
flow and one-dimensional dispersion model consistently over- 
predicts the maximum concentration. A one-dimensional flow with 
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three-dimensional dispersion and two dimensional flow with two 
dimensional advection-dispersion are conservative only if they em- 
ploy laboratory scale dispersivities. Therefore, if a decision-maker 
were to accept a similar site based on results from these types of 
models, there would be a relatively low chance that he has ac- 
cepted an unsafe site. However, if decision-makers were to reject 
a similar site based on these types of results, there would be a rel- 
atively large chance that they rejected a safe site. 


19163 (SAND—92-1246C) Iterative performance assessment 
for the greater confinement disposal facilities: Preliminary 
results of round two. Olague, N.E. (Sandia National Labs., Albu- 
querque, NM (United States)); Conrad, S.H.; Baer, T.A. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921101—69: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93006289. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy's Nevada Operations Office has dis- 
posed of a smail quantity of transuranic waste at the Greater 
Confinement Disposal (GCD) facility in Area 5 of the Nevada Test 
Site. The Environmental Protection Agency standards for disposal 
of transuranic waste (40 CFR 191) require that a performance as- 
sessment be conducted and an iterative approach has been 
adopted. This approach consists of using performance assessment 
results to guide the collection of site characterization data, and in 
turn, new site characterization data is incorporated into each suc- 
cessive iteration of the performance assessment. The results of the 
first iteration indicated that the GCD site should be able to comply 
with 40 CFR 191. This paper presents results of the second itera- 
tion based on results from site-specific envirorunental tracer 
studies. These studies indicate significantly lower recharge values 
then those used in the first performance assessment iteration. For 
performance assessment these results imply that the downward 
ground-water advection pathway may be negligible, and therefore, 
the upward liquid diffusion pathway becomes more significant. The 
models and the model parameters that were used to simulate this 
upward pathway have been refined. 


19164 (SAND—92-1969) Experiments on the e-beam radiol- 
ysis of simulated Hanford mixed waste. Patterson, E.L.; Brown, 
N.E.; Samlin, G.E. Sandia National Labs., Albuquerque, NM 
(United States). Jan 1993. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93008359. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes preliminary experiments to investigate the 
feasibility of using electron beam (e-beam) radiolysis to destroy the 
organic compounds in simulated Hanford tank waste. For these ex- 
periments a simulated Hanford Tank 101-SY waste mixture was 
radiolyzed in a ©°Co facility to simulate radiolysis in the waste tank. 
This slurry was then exposed without dilution to dose levels up to 
1600 Mrad at instantaneous dose rates of 2.5 x 10° and 2.7 x 
10"! rad/s. The inferred dose to destroy all the organic material in 
the simulated waste, assuming destruction is linear with dose, is 
1000 Mrads for the higher dose rate. The cost for organic destruc- 
tion of Hanford waste at a treatment rate of 20 gpm is roughly 
estimated to be $10. 60 per gallon. Such a system would treat all 
the waste in a 1 million gallon Hanford tank in about 40 days. Esti- 
mates of capital costs are given in the body of this report. While 
ferrocyanide destruction was not experimentally investigated in this 
work, previous experiments by others suggest that ferrocyanide 
would also be destroyed in such a system. 


19165 (SAND-—92-2185C) Experimental evaluation of a con- 
stitutive model for inelastic flow and damage evolution in 
solids subjected to triaxial compression. Fossum, A-F. 
(RE/SPEC, Inc., Rapid City, SD (United States)); Brodsky, N.S.; 
Chan, K.S.; Munson, D.E. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC04-76DP00789. 
(CONF-9306109—1: 34. US symposium on rock mechanics, Wis- 
consin, MD (United States), 27-30 Jun 1993). Order Number 
DE93008351. Source: OSTI; NTIS; INIS; GPO Dep. 
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Recent concern over the potential for creep induced develop- 
ment of a damaged rock zone adjacent to shafts and rooms at the 
Waste Isolation Pilot Plant (WIPP) has motivated the formulation of 
a coupled constitutive description of continuum salt creep and 
damage. This constitutive model gives time-dependent inelastic 
flow and pressure-sensitive damage in crystalline solids. Initially 
the constitutive model was successfully used to simulate multiaxial, 
i.e. true triaxial, experiments obtained at relatively high, 2.5 to 20 
MPa, confining pressures. Predictions of the complete creep curve, 
including the heretofore unmodeled tertiary creep, were also 
demonstrated. However, comparisons of model predictions with 
data were hampered because the bulk of the creep data existing 
on WIPP salt was intentionally obtained under confining pressures 
typically greater than 15 MPa, in an attempt to match the under- 
ground in situ lithostatic pressure level. It was realized that the 
high confining pressures suppressed tertiary creep and resulted in 
better defined steady state creep responses. To address the 
tertiary creep process directly, a number of creep tests were con- 
ducted at lower confining pressures for the explicit purpose of 
creating dilatant behavior. 


19166 (SAND—92-2219C) Statistical sampling and chemical 
analysis of complex weapon components. Chambers, W.B.; 
Keenan, M.R.; Tissot, R.G. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9211202—1: Department of Energy (DOE) dismantlement 
technology, Livermore, CA (United States), 4-6 Nov 1992). Order 
Number DE93007585. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the waste streams generated by nuclear weapon disman- 
tlement programs will be component “hardware”, including complex 
electronic assemblies such as: radars, arming/fusing/firing sys- 
tems, power sources, and use-control and safety systems. Sandia 
National Laboratories (SNL) has been the design and development 
laboratory for many of these components and will be responsible 
for their ultimate disposition. This disposition, whether it be reuse, 
material recycle, or disposal, will require some level of material 
characterization and analysis. Previous efforts at developing a pro- 
cess for segregation and characterization of hazardous materials in 
weapon components have been documented. This paper describes 
the results of recent activities undertaken in support of the Weapon 
Hardware Inventory Reduction Effort (WHIRE) at Sandia National 
Laboratories. These activities have been directed principally to- 
wards: The development of a statistically sound sampling plan for 
chemical analysis of weapon component materials; the develop- 
ment of a non-destructive analytical screening method for 
determining the Toxicity Characteristic of excess weapon hardware. 


19167 (SAND—92-2784C) Scenario development for perfor- 
mance assessment: Some questions for the near-field 
modelers. Barr, G.E.; Barnard, R.W. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO04-76DP00789. 
(CONF-930408-—27: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 25-29 Apr 
1993). Order Number DE93008410. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In an attempt to achieve completeness and consistency, the 
performance-assessment analyses developed by the Yucca Moun- 
tain Project are tied to scenarios described in event trees. 
Development of scenarios requires describing the constituent 
features, events, and processes in detail. Several features and pro- 
cesses occurring at the waste packages and the rock immediately 
surrounding the packages (i.e., the near field) have been identified: 
the effects of radiation on fluids in the near-field rock, the path- 
dependency of rock-water interactions, and the partitioning of 
contaminant transport between colloids and solutes. This paper 
discusses some questions regarding these processes that the near- 
field performance-assessment modelers will need to have answered 
to specify those portions of scenarios dealing with the near field. 


19168 


(SAND-92-2792C) Modeling gravity-driven fingering 
in rough-walied fractures using modified percolation theory. 
Glass, RJ. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC04-76DP00789. (CONF-930408— 
44: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93009636. Source: OSTI; NTIS; INIS; GPO Dep. 

Pore scale invasion percolation theory is modified for imbibition 
of.wetting fluids into fractures. The effects of gravity, local aperture 
field geometry, and local in-plane air/water interfacial curvatureare 
included in the calculation of aperture filling potential which controls 
wetted structure growth within the fracture. The inclusion of gravity 
yields fingers oriented in the direction of the gravitational gradient. 
These fingers widen and tend to meander and branch more as the 
gravitational gradient decreases. In-plane interfacial curvature also 
greatly affects the wetted structure in both horizontal and nonhori- 
zontal fractures causing the formation of macroscopic wetting 
fronts. The modified percolation model is used to simulate imbibi- 
tion into an analogue rough-walled fracture where both fingering 
and horizontal imbibition experiments were previously conducted. 
Comparison of numerical and experimental resuits showed reason- 
ably good agreement. This process oriented physical and 
numerical modeling is-a necessary step toward including 
gravity-driven fingering in models of flow and transport through un- 
saturated, fractured rock. 


19169 (SAND—92-2793C) Aperture characteristics, satu- 
rated fluid-flow, and tracer-transport calculations for a natural 
fracture. Reimus, P.W. (Los Alamos National Lab., NM (United 
States)); Robinson, B.A.; Glass, R.J. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United Staies). DOE Contract AC04-76DP00789. 
(LA-UR-92-4376;N—6-92-R220;CONF-930408-55: International 
high-level radioactive waste management conference, Las Vegas, 
NV (United States), 25-29 Apr 1993). Order Number DE93009638. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We used surface-profile data taken with a noncontact laser pro- 
filometer to determine the aperture distribution within a natural 
fracture and found the surfaces and apertures to be isotropic. The 
aperture distribution could be described equally well by either a 
normal or a lognormal distribution, although we had to adjust the 
standard deviation to ‘fit’ the data. The aperture spatial correlation 
varied over different areas of the fracture, with some areas being 
much more correlated U= others. The fracture surfaces did not 
have a single fractal dimension over all length scales, which im- 
plied that they were not self-similar. We approximated the saturated 
flow field in the fracture by solving a finite-difference discretization 
of the fluid-flow continuity equation in two dimensions. We then cal- 
culated tracer breakthrough curves using a_ particle-tracking 
method. comparing the breakthrough curves obtained using both 
coarse- and fine-resolution aperture data (0.5- and 0.05-mm spac- 
ing between points, respectively) over the same subset of the 
fracture domain suggests that the spacing between the aperture 
data points must be less than the correlation length to obtain accu- 
rate predictions of fluid flow and tracer transport. In the future, we 
will perform tracer experiments and numerical modeling studies to 
determine exactly how fine the aperture data resolution must be 
(relative to the correlation length) to obtain accurate predictions. 


19170 (SAND-—93-0039C) Preliminary characterization of 
materials for a reactive transport model validation experiment. 
Siegel, M.D.; Ward, D.B.; Cheng, W.C.; Bryant, C.; Chocas, C.S.; 
Reynolds, C.G. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930408-— 
30: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93008407. Source: OSTI; NTIS; INIS; GPO Dep. 
The geochemical properties of a porous sand and several trac- 
ers (Ni, Br, and Li) have been characterized for use in a caisson 
experiment designed to validate sorption models used in models of 
inactive transport. The surfaces of the sand grains have been ex- 
amined by a combination of techniques including potentiometric 
titration, acid leaching, optical microscopy, and scanning electron 
microscopy with energy-dispersive spectroscopy. The surface stud- 
ies indicate the presence of small amounts of carbonate, kaolinite 
and iron-oxyhydroxides. Adsorption of nickel, lithium and bromide 
by the sand was measured using batch techniques. Bromide was 





not sorbed by the sand. A linear (Ky) or an isotherm sorption 
model may adequately describe transport of Li; however, a model 
describing the changes of pH and the concentrations of other solu- 
tion species as a function of time and position within the caisson 
and the concomitant effects on Ni sorption may be required for ac- 
curate predictions of nickel transport. 


19171 (SAND-93-0055C) Modeling gas and brine migration 
for assessing compliance of the WIPP. Vaughn, P.; Butcher, B.; 
Helton, J.; Swift, P. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930408-33: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93008342. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) is developing the Waste 
Isolation Pilot Plant (WIPP) in southeastern New Mexico as a facil- 
ity for the long-term disposal of defense-related transuranic (TRU) 
wastes. At the request of the WIPP Project Integration Office 
(WPIO) of the DOE, the WIPP Performance Assessment (PA) De- 
partment of Sandia National Laboratories (SNL) has completed 
preliminary uncertainty and sensitivity analyses of gas and brine 
migration away from the undisturbed repository. This paper con- 
tains descriptions of the numerical mode! and simulations, including 
model geometries and parameter values, and a summary of major 
conclusions from sensitivity analyses. 


19172 (SAND-93-0088C) Results from the second perfor- 
mance assessment iteration for the Greater Confinement 
Disposal facility. Baer, T.A. (GRAM, Inc., Albuquerque, NM 
(United States)); Olague, N.E.; Conrad, S.H.; Price, L.L. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408—47: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93009803. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Greater Confinement Disposal (GCD) facility was estab- 
lished by the Nevada office of the Department of Energy (DOE) in 
Area 5 at the Nevada Test Site for containment of waste inappro- 
priate for shallow land burial. Some transuranic (TRU) waste has 
been disposed of at the GCD facility, and compliance of this 
disposal system with Environmental Protection Agency (EPA) regu- 
lations 40 CFR 191 must be evaluated by performance assessment 
calculations. We have adopted an iterative approach where perfor- 
mance assessment results guide site data collection which in turn 
influences the parameters and models used in performance as- 
sessment. The first iteration was based upon readily available data. 
The first iteration indicated that the GCD facility would likely com- 
ply with 40 CFR 191 and that the downward recharge rate had a 
major influence on the results. As a result, a site characterization 
project was initiated to study recharge in Area 5 by use of three 
environmental tracers. This study resulted in the conclusion that 
recharge was extremely small, if not negligible. Thus, downward 
advection to the water table is no longer considered a viable re- 
lease pathway, leaving upward liquid diffusion as the sole release 
pathway. This second performance assessment iteration refined 
the upward pathway models and parameters. The results of the 
performance assessment using these models still indicate that the 
GCD site is likely to comply with all sections of 40 CFR 191. 


19173 (SAND-93-0428C) Treatment of liquid nuclear 
wastes with advanced forms of titanate ion exchangers. 
Dosch, R.G. (Sandia National Labs., Albuquerque, NM (United 
States)); Borwn, N.E.; Stephens, H.P.; Anthony, R.G. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930205-41: Waste manage- 
ment ’93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93009634. Source: OSTI; NTIS; INIS; GPO Dep. 

A new class of inorganic ion exchange materials that can sepa- 
rate low parts per million level concentrations of Cs* from molar 
concentrations of Na* has recently been developed as a result of a 
collaborative effort between Sandia National Laboratories and 
Texas A&M University. The materials, called crystalline silicoti- 
tanates, show significant potential for application to the treatment 
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of aqueous nuclear waste solutions, especially neutralized defense 
wastes that contain molar concentrations of Na* in highly alkaline 
solutions. In experiments with alkaline solutions that simulate de- 
fense waste compositions, the crystalline silicotitanates exhibit 
distribution coefficients for Cs* of greater than 2,000 ml/g, and dis- 
tribution coefficients greater than 10,000 for solutions adjusted to a 
pH between 1 and 10. Additionally, the crystalline silicotitanates 
were found to exhibit distribution coefficients for Pu and Sr** of 
greater than 2,000 and 100,000 respectively. Development of these 
materials for use in processes to treat defense waste streams is 
currently being pursued. 


19174 (SAND-93-0640C) Greater confinement disposal of 
high activity and special case wastes at the Nevada Test Site: 
A unified migration assessment approach. Davis, P.A. (Sandia 
National Labs., Albuquerque, NM (United States)); Olague, N.E.; 
Johnson, V.L.; Dickman, P.T.; O'Neill, L.J. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930396-8: Waste management ‘93, Tucson, 
AZ (United States), 1-5 Mar 1993). Order Number DE93009836. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy’s Nevada Field Office has disposed 
of a small quantity of high activity and special case wastes using 
Greater Confinement Disposal facilities in Area 5 of the Nevada 
Test Site. Because some of these wastes are transuranic radioac- 
tive wastes, the Environmental Protection Agency standards for 
their disposal under 40 CFR Part 191 which requires a compliance 
assessment. In conducting the 40 CFR Part 191 compliance as- 
sessment, review of the Greater Confinement Disposal inventory 
revealed potentially land disposal restricted hazardous wastes. The 
regulatory options for disposing of land disposal restricted wastes 
consist of (1) treatment and monitoring, or (2) developing a no- 
migration petition. Given that the waste is already buried without 
treatment, a no-migration petition becomes the primary option. 
Based on a desire to minimize costs associated with site charac- 
terization and performance assessment, a single approach has 
been developed for assessing compliance with 40 CFR Part 191, 
DOE Order 5820.2A (which regulates low-level radioactive wastes 
contained in Greater Confinement Disposal facilities) and develop- 
ing a no-migration petition. The approach consists of common 
points of compliance, common time frame for analysis, and com- 
mon treatment of uncertainty. The procedure calls for conservative 
bias of modeling assumptions, including model input parameter dis- 
tributions and adverse processes and events that can occur over 
the regulatory time frame, coupled with a quantitative treatment of 
data and parameter uncertainty. This approach provides a basis for 
a defensible regulatory decision. In addition, the process is iterative 
between modeling and site characterization activities, where the 
need for site characterization activities is based on a quantitative 
definition of the most important and uncertain parameters or as- 
sumptions. 


19175 (SAND-93-8225) Process Waste Assessment Ma- 
chine and Fabrication Shop. Phillips, N.M. Sandia National Labs.., 
Livermore, CA (United States). Mar 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DRO00789. Order Number DE93010619. Source: OSTI; NTIS; 
GPO Dep. 

This Process Waste Assessment was conducted to evaluate 
hazardous wastes generated in the Machine and Fabrication Shop 
at Sandia National Laboratories, Bonding 913, Room 119. Spent 
machine coolant is the major hazardous chemical waste generated 
in this facility. The volume of spent coolant generated is approxi- 
mately 150 gallons/month. It is sent off-site to a recycler, but a 
reclaiming system for on-site use is being investigated. The Shop’s 
line management considers hazardous waste minimization very im- 
portant. A number of steps have already been taken to minimize 
wastes, including replacement of a hazardous solvent with 
biodegradable, non-caustic solution and filtration unit; waste 
segregation; restriction of beryllium-copper alloy machining; and re- 
duction of lead usage. 
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19176 (SKB-PLAN-S$2) Cost for the radioactive wastes 
from nuclear power. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Jun 1992. [106p.] (In Swedish). 
Order Number DE93621287. Source: OSTI; NTIS; INIS. 

With a separate index. 

The future cost for handling, storing and disposing of radioactive 
wastes from the Swedish nuclear power plants are calculated in 
this report. The following plants and systems are already operating: 
* Transport system for radioactive wastes, * A control spent fuel in- 
termediate storage plant, * A repository for low and medium level 
wastes. These are planned: * A treatment plant for used fuels, * A 
repository for high-level wastes, and * Repository for decommis- 
sioning wastes. The costs include R and D and decommissioning. 
Total future costs from 1993 are estimated to be 46.4 billion SEK 
(8.3 billion USD), during 60 years. Up to 1992 8.7 billion SEK (1.6 
billion USD) have been spent. 


19177 (SKB-TR-92-29) Release calculations in a repository 
of the very long tunnel type. Romero, L. (Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Chemical Engineering); Moreno, L.; 
Neretnieks, |. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Nov 1992. [45p.] Order Number 
DE93623908. Source: OSTI; NTIS; INIS. 

The VLH and KBS-3 are two alternative repository designs for 
high level waste. The repositories differ mainly in the layout and 
the canister design. In the VLH repository the canisters are placed 
horizontally in long boreholes. In the KBS-3 repository every canis- 
ter is placed vertically in repository holes in the tunnel floor. If a 
small hole forms in the canister wall the nuclides diffuse through 
this hole into the backfill surrounding the canister. From the backfill 
the nuclides migrate by different pathways into the mobile water in 
the fractures in the rock. A study of comparison of the nuclide re- 
lease in the two alternative repositories shows releases in the 
same order of magnitude for a given nuclide. A quantitative as- 
sessment of the importance of the different pathways, the influence 
of the location of the fracture and fracture zone in relation to the 
damage in the canister wall and the influence of the size of the 
small hole (damage) is made. The assessment for the VLH- 
repository shows that the main pathway is that to the disturbed 
zone and the fracture location in relation to the damage has no 
large influence in the release. 


19178 (SR/CNEAF—-93-01) Spent nuclear fuel discharges 
from US reactors 1991. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. Feb 1993. 203p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93009097. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The Energy Information Administration (EIA) of the US Depart- 
ment of Energy (DOE) administers the Nuclear Fuel Data survey, 
Form RW-859, which is used to collect data on every fuel assembly 
irradiated in commercial nuclear reactors operating in the United 
States, and on the current inventories and storage capacities of 
those reactors. These data are important to the design and opera- 
tion of the equipment and facilities that will be used by the DOE for 
the future acceptance, transport, and disposal of all spent fuel. The 
information presented in this report summarizes the detailed data 
collected on the Nuclear Fuel Data Form RW-859, and identifies 
trends in burnup and enrichment that are evident in these data. 
This report focuses on commercial light-water reactor (LWR) spent 
nuclear fuel reported as discharged as of December 31, 1991. 


19179 (UCRL-ID-111356) Secondary phases formed during 
nuclear waste glass-water interactions: Thermodynamic and 
derived properties. McKenzie, W.F. Lawrence Livermore National 
Lab., CA (United States). Aug 1992. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93007398. Source: OSTI; NTIS; INIS; GPO Dep. 

The thermodynamic properties of secondary phases observed to 
form during nuclear waste glass-water interactions are of particular 
interest as it is with the application of these properties together 
with the thermodynamic properties of other solid phases, fluid 
phases, and aqueous species that one may predict the environ- 
mental consequences of introducing radionuclides contained in the 
glass into groundwater at a high-level nuclear waste repository. 
The validation of these predicted consequences can be obtained 
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from laboratory experiments and field observations at natural ana- 
logue sites. The purpose of this report is to update and expand the 
previous compilation (McKenzie, 1991) of thermodynamic data re- 
trieved from the literature and/or estimated for secondary phases 
observed to form (and candidate phases from observed chemical 
compositions) during nuclear waste glass-water interactions. In 
addition, this report includes provisionally recommended thermody- 
namic data of secondary phases. 


19180 (UCRL-ID—111624) Modeling pitting corrosion dam- 
age of high-level radioactive-waste containers, with emphasis 
on the stochastic approach. Henshall, G.A.; Halsey, W.G.; 
Clarke, W.L.; McCright, R.D. Lawrence Livermore National Lab., 
CA (United States). Jan 1993. 64p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93007743. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent efforts to identify methods of modeling pitting corrosion 
damage of high-level radioactive-waste containers are described. 
The need to develop models that can provide information useful to 
higher level system performance assessment models is empha- 
sized, and examples of how this could be accomplished are 
described. Work to date has focused upon physically-based phe- 
nomenological stochastic models of pit initiation and growth. These 
models may provide a way to distill information from mechanistic 
theories in a way that provides the necessary information to the 
less detailed performance assessment models. Monte Carlo imple- 
mentations of the stochastic theory have resulted in simulations 
that are, at least qualitatively, consistent with a wide variety of ex- 
perimental data. The effects of environment on pitting corrosion 
have been included in the model using a set of simple phe- 
nomenological equations relating the parameters of the stochastic 
model to key environmental variables. The results suggest that sto- 
chastic models might be useful for extrapolating accelerated test 
data and for predicting the effects of changes in the environment 
on pit initiation and growth. Preliminary ideas for integrating pitting 
models with performance assessment models are discussed. 
These ideas include improving the concept of container “failure”, 
and the use of “rules-of-thumb” to take information from the de- 
tailed process models and provide it to the higher level system and 
subsystem models. Finally, directions for future work are described, 
with emphasis on additional experimental work since it is an inte- 
gral part of the modeling process. 


19181 (UCRL-ID—111983) Hanford tank wastes; salt split- 
ting: FY92 activities. Hickman, R.G. Lawrence Livermore National 
Lab., CA (United States). Sep 1992. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93007410. Source: OSTI; NTIS; INIS; GPO Dep. 

For the first time, sodium nitrate was split into the nitric acid and 
sodium hydroxide from which it originated. Current-voltage charac- 
teristics were determined and found to be in the range normally 
judged to be economically feasible. Six different membranes were 
exposed to 1M NaOH or 1M HNOsfor 100 days without apparent 
deterioration. It is concluded that this technology holds significant 
promise for the processing of Hanford Tank Wastes. 


19182 (UCRL-ID—112036) Scientific investigation plan for 
initial engineered barrier system field tests. Wunan Lin. 
Lawrence Livermore National Lab., CA (United States). Feb 1993. 
37p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93008756. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Scientific Investigation Plan (SIP) is to de- 
scribe tests known as Initial Engineered Barrier System Field Tests 
(IEBSFT) and identified by Work Breakdown Structure as WBS 
1.2.2.2.4. The IEBSFT are precursors to the Engineered Barrier 
System Field Test (EBSFT), WBS 1.2.2.2.4, to be conducted in the 
Exploratory Study Facility (ESF) at Yucca Mountain. The EBSFT 
and IEBSFT are designed to provide information on the interaction 
between waste packages (simulated by heated containers) and the 
surrounding rock mass, its vadose water, and infiltrated water. 
Heater assemblies will be installed in drifts or boreholes openings 
and heated to measure moisture movement during heat-up and 
subsequent cool-down of the rock mass. In some of the tests, infil- 
tration of water into the heated rock mass will be studied. 
Throughout the heating and cooling cycle, instruments installed in 





the rock will monitor such parameters as temperature, moisture 
content, concentration of some chemical species, and stress and 
strain. Rock permeability measurements, rock and fluid (water and 
gas) sampling, and fracture pattern measurements will also be 
made before and after the test. 


19183 (UCRL-JC—102019) Geochemical modeling: An inte- 
grated approach to nuclear waste disposal issues. Bruton, C.J.; 
Viani, B.E.; Bourcier, W.L.; Jackson, K.J.; Aines, R.D. Lawrence 
Livermore National Lab., CA (United States). Dec 1989. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-900406-92: 1. international topical meet- 
ing on high-level radioactive waste management, Las Vegas, NV 
(United States), 8-12 Apr 1990). Order Number DE93009298. 
Source: OSTI; NTIS; INIS; GPO Dep. 

To meet nuclear waste repository licensing requirements, the re- 
sponse of repository components and of the enclosing host rocks 
and fluids to temperature fluctuations, fluid flow, radionuclide re- 
leases, andother factors must be predicted over time periods of up 
to 100,000 years. Quantitative geochemical models must be devel- 
oped which are capable of predicting system response over 
extended time periods. Confidencein the geochemical models will 
be increased if the basic chemical mechanisms controlling system 
response are understood, and if process-oriented and mechanistic, 
rather than empirical, models are developed. This report briefly dis- 


cusses geochemical modeling applied to radioactive waste disposal 
issues. 


19184 (UCRL-JC—110677) Engineered barrier environment, 
Yucca Mountain. Wilder, D.G. Lawrence Livermore National Lab., 
CA (United States). Feb 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930601-6: American Nuclear Society (ANS) annual meet- 
ing, San Diego, CA (United States), 20-24 Jun 1993). Order 
Number DE93009070. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy is studying the suitability of Yucca 


Mountain (YM) as a potential nuclear waste repository site. Envi- 
ronmental conditions are important to enginéered barrier system 
(EBS) design, materials testing, selection, design criteria, waste- 


form characterization, and performance assessment. Yucca 
Mountain is located in uninhabited desert which results in an envi- 
ronmental framework (unsaturated conditions, and _ sorptive 
properties of the rock materials) that is generally favorable for 
waste disposal. However, waste package (WP) and engineered 
barrier system (EBS) design concepts, including materials testing 
and selection, design criteria development, waste-form characteri- 
zation, and performance assessments all require a specific and 
detailed understanding of the environmental conditions that will in- 
teract with the WP/EBS. Environmental conditions assessments 
from a series of laboratory and modeling studies have been con- 
ducted which provide the current understanding of the near-field 
environmental conditions at YM that not only exist now but will ex- 
ist in the future. Because the environmental conditions can change 
with time, emphasis of the investigations were on processes and 
changed (not ambient) conditions. 


19185 (UCRL-JC—111652) Alternative strategies: A means 
for saving money and time on the Yucca Mountain Project. 
Wilder, D.G. Lawrence Livermore National Lab., CA (United 
States). Jan 1993. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930408— 
25: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93008021. Source: OSTI; NTIS; INIS; GPO Dep. 
The United States Department of Energy (DOE) is undertaking 
studies to determine the suitability of Yucca Mountain (YM) as a 
potential site for disposal of high level nuclear waste. Yucca Moun- 
tain is located in an arid environment. Many processes that could 
contribute to mobilization of radionuclides are either absent or mini- 
mized in a dry site. Therefore, Yucca Mountain should have the 
potential of being a veryfavorable site for disposal of waste. The 
determination of suitability has no precedence, and the characteri- 
zation of an and site is complex, requiring intensive studies to 
determine suitability. The studies undertaken by the Yucca Moun- 
tain Site Characterization Project (YMP) are very costly. By a 
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process called performance allocation, the YMP determined strate- 
gies to satisfy regulations or meet performance while minimizing 
costs and schedules. Those involved recognized that allocations 
should be reviewed as additional information became available. 
The allocation has not been reviewed nor revised since the initial 
allocation in the Site Characterization Plan (SCP). The purpose of 
this paper is to outline alternative allocations that the author feels 
should be considered based on the additional information that is 
available at this time. 


19186 (UCRL-JC—112396) Mediated eiectrochemical oxida- 
tion of Rocky Flats combustible low level mixed wastes. Chiba, 
Z. Lawrence Livermore National Lab., CA (United States). Dec 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-930160—-11: 2. semi- 
annual Office of Technology Development (OTD) information 
meeting, Houston, TX (United States), 26-28 Jan 1993). Order 
Number DE93009224. Source: OSTI; NTIS; GPO Dep. 

Mediated Electrochemical Oxidation (MEO) was originally devel- 
oped for dissolution of difficult to dissolve forms of plutonium oxide. 
It was also found to be effective for oxidizing non-polymerized or- 
ganic materials. MEO is an inherently safe process since the 
hazardous and radioactive materials are completely contained in 
the aqueous phase, and operating temperatures and pressures of 
the system are low (well below 100 °C and 30 psig). The most 
commonly used mediator-electrolyte combination is silver in nitric 
acid. The process produces divalent silver ion, a strong oxidizing 
agent, which dissolves the radioactive components of mixed 
wastes and destroys the organic components. In the past, work at 
LLNL has been focused on understanding the basic science and 
modeling the dissolution and destruction mechanisms. Reaction 
rates of water with Ag(H) were measured using spectrophotometric 
methods, and the diffusivity of silver ions in nitric acid was esti- 
mated using a rotating disk electrode 


19187 (UCRL-JC—112407) Validation of hydrogeochemical 
codes using the New Zealand geothermal system. Glassley, W. 
Lawrence Livermore National Lab., CA (United States). Dec 1992. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9210238-2: National analogue 
working group, Toledo (Spain), 6-9 Oct 1992). Order Number 
DE93007497. Source: OSTI; NTIS; GPO Dep. 

Evaluation of the performance of a nuclear waste repository re- 
quires that numerous parameters be evaluated over a broad range 
of conditions using codes. The capabilities of these codes must be 
demonstrated using complex natural systems in which the pro- 
cesses of interest have already occurred or are occurring. We have 
initiated such a test of geochemical and hydrological simulation 
codes, using the geothermal areas of the Taupo Volcanic Zone, 
New Zealand. Areas that have been evolving for a few tens to a 
few tens of thousands of years are of particular interest. This effort 
will help determine the extent to which simplified modeling ap- 
proaches can be used in performance assessment calculations. To 
guide the selection of natural systems, we are attempting to map 
potential repository regions dominated by equilibrium processes 
and those dominated by kinetically controlled processes. To do so, 
fluid velocities and temperatures were computed using the V- 
TOUGH code assuming an equivalent continuum, dual porosity 
model. These results were then used to compare advective fluid 
flow rate with silica dissolution/precipitation rates, using 
Damkoehler numbers. Only the first 5000 years of repository oper- 
ation were considered. The results identify a migrating envelope of 
kinetically dominated activity several meters wide in the vicinity of 
waste packages that contrasts with other parts of the repository. 
The Lake Rotokawa region, New Zealand, has been used in our 
first test effort, since it contains environments that are examples of 
kinetic and equilibrium processes. The results of tests involving 
equilibrium processes show excellent correspondence between 
simulated and observed mineral alteration sequences, although 
discrepancies in some mineral parageneses demonstrate that oper- 
ator decisions in conducting simulations must be considered an 
integral part of validation efforts. 


19188 (UCRL-JC—112435) Drift emplaced waste package 
thermal response. Ruffner, D.J. (Lawrence Livermore National 
Lab., CA (United States)); Johnson, G.L.; Platt, E.A.; Blink, J.A; 
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Doering, T.W. Lawrence Livermore National Lab., CA (United 
States). Jan 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93008020. Source: OSTI; NTIS; INIS; GPO Dep. 

Thermal calculations of the effects of radioactive waste decay 
heat on the | repository at Yucca Mountain, Nevada have been 
conducted by the Yucca Mountain Site Characterization Project 
(YMP) at Lawrence Livermore National Laboratory (LLNL) in con- 
junction with the B&W Fuel Company. For a number of waste 
package spacings, these 3D transient calculations use the 
TOPAZ3D code to predict drift wall temperatures to 10,000 years 
following emplacement. Systematic tcniperature variation occurs as 
a function of fuel age at emplacement and Areal Mass Loading 
(AML) during the first few centuries after emplacement. After about 
1000 years, emplacement age is not a strong driver on rock tem- 
perature; AML has a larger impact. High AMLs occur when large 
waste packages are emplaced end-tocnd in drifts. Drift emplace- 
ment of equivalent packages results in lower rock teniperatures 
than borehole emplacement. For an emplacement scheme with 
50% of the drift length occupied by packages, an AML of 138 
MTU/acre is about three times higher than the Site Characteriza- 
tion Plan-Conceptual Design (SCP-CD) value. With this higher 
AML (requiring only 1/3 of the SCP-CD repository footprint), peak 
drift wall temperatures do not exceed 160°C, but rock temperatures 
excetd the boiling point of water for about 3000 years. These 
TOPAZ3D resultshavebeen compared with reasonable agreement 
with two other computer codes 


19189 (UCRL-JC—112445) Large-scale in situ heater tests 
for hydrothermal characterization at Yucca Mountain. 
Buscheck, T.A.; Wilder, D.G.; Nitao, J.J. Lawrence Livermore Na- 
tional Lab., CA (United States). Jan 1993. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930408-26: International high-level radioactive 
waste management conference, Las Vegas, NV (United States), 
25-29 Apr 1993). Order Number DE93008022. Source: OSTI; 
NTIS; INIS; GPO Dep 

To safely and permanently store high-level nuclear waste, the 
potential Yucca Mountain repository site must mitigate the release 
and transport of radionuclides for tens of thousands of years. In 
the failure scenario of greatest concern, water would contact a 
waste package, accelerate its failure rate, and eventually transport 
radionuclides to the water table. Our analyses indicate that the 
ambient hydrological system will be dominated by repository-heat- 
driven hydrothermal flow for tens of thousands of years. In situ 
heater tests are required to provide an understanding of coupled 
geomechanical-hydrothermal-geochemical behavior in the engi- 
neered and natural barriers under repository thermal loading 
conditions. In situ heater tests have been included in the Site 
Characterization Plan in response to regulatory requirements for 
site characterization and to support the validation of process mod- 
els required to assess the total systems performance at the site. 
Because of limited time, some of the in situ tests will have to be 
accelerated relative to actual thermal loading conditions. We exam- 
ine the trade-offs between the limited test duration and generating 
hydrothermal conditions applicable to repository performance dur- 
ing the entire thermal loading cycle, including heating (boiling and 
dry-out) and cooldown (re-wetting). For in situ heater tests to be 
applicable to actual repository conditions, a minimum heater test 
duration of 6-7 yr (including 4 yr of full-power heating) is required. 


19190 


(UCRL-JC—112825) Single-hole in situ thermal probe 
for hydrothermal characterization at Yucca Mountain. Danko, 
G. (Nevada Univ., Reno, NV (United States). Mackay School of 
Mines); Buscheck, T.A. Lawrence Livermore National Lab., CA 
(United States). Jan 1993. 13p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract W-7405-ENG-48 
;FC08-90NV10891. (CONF-930496-2: High-level radioactive waste 
management, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93009063. Source: OSTI; NTIS; INIS; GPO Dep. 
The REKA thermal probe method, which uses a single borehole 
to measure in situ rock thermophysical properties and provides for 
efficient and low-cost site characterization, is analyzed for its appli- 
cation to hydrothermal system characterization. It is demonstrated 
throughout the evaluation of several temperature fields obtained for 
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different thermal zones that the REKA method can be applied to si- 
multaneously determine (1) two independent thermophysical 
properties, i.e., heat conductivity and thermal diffusivity and (2) a 
set of heat transport parameters, which can be used to character- 
ize the behavior of a hydrothermal system. Based on the direct 
physical meaning of these transport parameters, the components 
of the heat transport mechanism in a given time and location of the 
hydrothermal system can be described. This evaluation can be ap- 
plied to characterizing and quantifying in situ rock dry-out and 
condensate shedding at the proposed repository site. 


19191 (UCRL-JC—112985) The development of control 
technologies applied to waste processing operations. Grasz, 
E.; Baker, S.; Couture, S.; Dennison, D.; Holliday, M.; Hurd, R.; 
Kettering, B.; Merrill, R.; Wilhelmson, K. Lawrence Livermore Na- 
tional Lab., CA (United States). Feb 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930403-30: 5. topical meeting on robotics and 
remote systems, Knoxville, TN (United States), 26-29 Apr 1993). 
Order Number DE93009066. Source: OSTI; NTIS; INIS; GPO Dep. 

Typical waste and residue processes involve some level of hu- 
man interaction. The risk of exposure to unknown hazardous 
materials and the potential for radiation contamination provide the 
impetus for physically separating or removing operators from such 
processing steps. Technologies that facilitate separation of the op- 
erator from potential contamination include glove box robotics; 
modular systems for remote and automated servicing; and interac- 
tive controls that minimize human intervention. Lawrence Livermore 
National Laboratory (LLNL) is developing an automated system 
which by design will supplant the operator for glove box tasks, thus 
affording protection from the risk of radiation exposure and mini- 
mizing operator associated waste.This paper describes recent 
accomplishments in technology development and integration, and 
outlines the future goals at LLNL for achieving this integrated, in- 
teractive control capability. 


19192 (UCRL-MA-—110662-Pt.4) EQ6, a computer program 
for reaction path modeling of aqueous geochemical systems: 
Theoretical manual, user’s guide, and related documentation 
(Version 7.0): Part 4. Wolery, T.J.; Daveler, S.A. Lawrence Liver- 
more National Lab., CA (United States). 9 Oct 1992. 349p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93007118. Source: 
OSTI; INIS; NTIS (documentation only); ESTSC (complete software 
package), P.O. Box 1020, Oak Ridge, TN 37831-1020; GPO Dep. 

EQ6 is a FORTRAN computer program in the EQ3/6 software 
package (Wolery, 1979). It calculates reaction paths (chemical evo- 
lution) in reacting water-rock and water-rock-waste systems. 
Speciation in aqueous solution is an integral part of these calcula- 
tions. EQ6 computes models of titration processes (including fluid 
mixing), irreversible reaction in closed systems, irreversible reac- 
tion in some simple kinds of open systems, and heating or cooling 
processes, as well as solve “single-point” thermodynamic equilib- 
rium problems. A reaction path calculation normally involves a 
sequence of thermodynamic equilibrium calculations. Chemical 
evolution is driven by a set of irreversible reactions (i.e., reactions 
out of equilibrium) and/or changes in temperature and/or pressure. 
These irreversible reactions usually represent the dissolution or 
precipitation of minerals or other solids. The code computes the 
appearance and disappearance of phases in solubility equilibrium 
with the water. It finds the identities of these phases automatically. 
The user may specify which potential phases are allowed to form 
and which are not. There is an option to fix the fugacities of speci- 
fied gas species, simulating contact with a large external reservoir. 
Rate laws for irreversible reactions may be either relative rates or 
actual rates. If any actual rates are used, the calculation has a 
time frame. Several forms for actual rate laws are programmed into 
the code. EQ6 is presently able to model both mineral dissolution 
and growth kinetics. 


19193 (USGS-OFR-92-343) Gravity and magnetic data of 
Fortymile Wash, Nevada Test Site, Nevada. Ponce, D.A. (Geo- 
logical Survey, Menlo Park, CA (United States)); Kohrn, S.B.; 
Waddell, S. Geological Survey, Menlo Park, CA (United 
States). 1992. 34p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract Al08-78ET44802. Order Number 
DE93012727. Source: OSTI; NTIS; INIS; GPO Dep. 

Gravity and ground magnetic data collected along six traverses 
across Fortymile Wash, in the southwest quadrant of the Nevada 
Test Site suggest that there are no significant vertical offsets below 
Fortymile Wash. The largest gravity and magnetic anomaly, in the 
vicinity of Fortymile Wash, is produced by the Paintbrush fault, on 
the west flank of Fran Ridge. Inferred vertical offset is about 250 + 
60 m (800 + 200 ft). Geophysical data indicate that the fault is 
about 300 m (1,000 ft) east of its mapped, but concealed location. 
North of Busted Butte, near Fran Ridge, geophysical data do not 
preclude the existence of small vertical offsets bounding Fortymile 
Wash. However, gravity and magnetic profiles south of Busted 
Butte show little correlation to those to the north and suggest that 
vertical offsets, comparable in size to the Paintbrush fault, are not 
present. Density profiling, a technique used to determine the aver- 
age density of small topographic features, suggests that the 
density of near-surface material in the vicinity of Fortymile Wash is 
1.80 to 2.00 g/cm. 


19194 (WHC-EP-—0501-Rev.1-Draft) Strategy plan for man- 
agement of Hanford tank wastes: MRevision 1: Draft. 
Humphreys, L.L.; Morgan, S.R. Westinghouse Hanford Co., Rich- 
land, WA (United States). 31 Mar 1993. 55p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE93011937. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Secretary of Energy in 1992 directed Hanford to plan for the 
retrieval and processing of all stored high level waste at Hanford 
for disposal at an offsite repository. This substantial change in the 
tank disposal program's assignment has resulted in a reevaluation 
of the entire Tank Waste Remediation System (TWRS) strategy. 
This strategic plan covers that portion of the TWRS strategy re- 
lated to management of stored tank waste until it is retrieved, 
processed, and disposed by the disposal program and covers the 
responsibilities assigned to the “manage tank waste” function. The 
“manage tank waste” function is one of the level 2 functions as set 
forth in the Tank Waste Remediation System-Mission Analysis Re- 
port (Baynes et al. 1993) and depicted in Figure 1. The following 
level 3 functions have been developed below the level 2, “manage 
tank waste” function: (1) Store waste; (2) Transfer waste; (3) Char- 
acterize, surveil and monitor waste; (4) Restore and upgrade 
systems; (5) Manage tank waste management system. 


19195 (WHC-EP—0603) Reactive and unstable chemicals in 
transuranic retrievable waste at the Hanford Site: A review of 
available data. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1992. 111p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE93009474. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1970, transuranic (TRU) waste at the Hanford Site has 
been placed in retrievable storage pending final disposal. This 
waste is to be retrieved, processed at the Waste Receiving and 
Processing Facility (WRAP), and shipped to the Waste Isolation Pi- 
lot Plant (WIPP) near Carlsbad, New Mexico, for final disposal. 
The occurrence of reactive and/or unstable (R/U) constituents in 
TRU waste containers is a great safety concern during all phases 
of the retrieval, temporary storage, and processing operations. This 
study was undertaken to identify those TRU waste containers that 
might contain R/U substances. This report is a result of this data 
review and is organized into four major areas. The first section pro- 
vides background information on R/U substances: The second 
section is the actual review of the four information sources for R/U 
substances. The third section presents a summary of the R/U 
substances found in the information sources, the hazards they rep- 
resent, and the mitigating effects that waste packaging and long 
term storage may cause. The fourth section provides an outline of 
the steps required to address and manage the hazards of R/U sub- 
stances during retrieval, storage and processing at WRAP. 


19196 


(WHC-EP-—0616) Tank waste technical options re- 
port. Boomer, K.D.; Baker, S.K.; Boldt, A.L.; Galbraith, J.D.; 
Garfield, J.S.; Golberg, C.E.; Higley, B.A.; Johnson, L.J.; Kupfer, 
M.J.; Marusich, R.M.; Parazin, R.J.; Praga, A.N.; Reddick, G.W.; 
Reddick, J.A.; Slaathaug, EJ.; Swanson, L.M.; Waldo, T.L.; 
WorcesWestinghouse Hanford Co., Richland, WA (United States). 
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31 Mar 1993. 378p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE93011904. Source: OSTI; NTIS; INIS; GPO Dep. 

This document, Tank Waste Technical Options Report, assesses 
technologies that can be applied to treat and dispose of all Hanford 
Site tank waste including the cesium and strontium capsules. This 
effort continues the single-shell tank systems engineering work that 
began at the urging of a National Academy of Science subpanel. 
The study develops data on specific technologies that are com- 
bined to form alternativesfor waste treatment and disposal. These 
alternatives are defined and evaluated in the Tank Waste Decision 
Analysis Report. Both studies are an integral part of the Tank 
Waste Remediation System goal of defininga new technical strat- 
egy in 1993. The engineering work represented in this document 
will also serve as data for the environmental impact statement sup- 
port document. 


19197 (WHC-EP-0623) Multi-Purpose Storage Complex de- 
scription. Nyman, D.H. Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1993. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93011297. Source: OSTI; NTIS; INIS; GPO Dep. 

The Multi-Purpose Storage Complex will provide interim storage 
of radioactive material (irradiated fuel, cesium/strontium capsules, 
plutonium residuals, canisters of vitrified high-level waste glass, 
and other radioactive material) at the Hanford Site near Richland, 
Washington. A Storage Preparation and Shipping Facility is in- 
cluded that will have the capability to stabilize failed metal fuel, 
segregate high-level solid waste, and package/repackage any of 
the materials for interim storage/final disposal or subsequent pro- 
cessing. Current technology, both domestic and foreign, will be 
adapted with the expectation that no new technology will be re- 
quired. This cost-effective approach will use fuel casks, transport 
systems, and/or modular vaults that have been licensed in the 
United States. The complex will have a central control room, and 
appropriate safeguards and security measures will be incorporated. 
A specific design objective will be to minimize the amount of sec- 
ondary waste. 


19198 (WHC-EP—0627) Tank waste remediation system 
mission analysis. Baynes, P.A. (Westinghouse Hanford Co., 
Richland, WA (United States)); Woods, J.W.; Collings, J.L. West- 
inghouse Hanford Co., Richland, WA (United States). Mar 1993. 
57p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE93011938. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Mission analysis is an iterative process that expands the mission 
statement, identifies needed information, and provides sufficient in- 
sight to proceed with the necessary, subsequent analyses. The 
Tank Waste Remediation System (TWRS) mission analysis ex- 
pands the TWRS Program problem statement: “remediate tank 
waste.” It also and the mission statement: “store, treat, and immo- 
bilize highly radioactive Hanford waste in an environmentally sound, 
safe, and cost effective manner.” The mission analysis expands the 
problem and mission statements to accomplish four primary tasks. 
First, it defines the mission in enough detail to provide any follow- 
on work with a consistent foundation. Second, it defines the TWRS 
boundaries. Third, it identifies the following for TWRS: (1) current 
conditions, (2) acceptable final conditions, (3) requirement sources 
for the final product and the necessary systems, (4) organizations 
authorized to issue requirements, and (5) the criteria to determine 
when the problem is solved. Finally, it documents the goals to be 
achieved.This document concludes that tank safety issues should 
be resolved quickly and tank waste should be treated and immobi- 
lized quickly because of the hazardous nature of the tank waste 
and the age and condition of the existing tanks. In addition, more 
information is needed (e.g., waste acceptance criteria, condition of 
existing waste) to complete the TWRS mission analysis. 


19199 (WHC-EP-0630) Regulatory analysis for closure of a 
treatment and storage tank as a landfill. Smith, E.H. Westing- 
house Hanford Co., Richland, WA (United States). Mar 1993. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE93011281. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The Hanford Site single-shell tanks (SST) represent the most 
challenging waste remediation activity for the Hanford Site. Activi- 
ties are currently underway to develop and demonstrate waste 
retrieval technoiogies to meet milestones established in the 
Hanford Federal Facility Agreement and Consent Order’ and to ulti- 
mately accomplish closure of the SSTs. A closure plan, providing 
detailed information for closure of the SSTS, will be submitted to 
the State of Washington Department of Ecology (Ecology) by the 
year 2004. Because of the high radiation associated with SST 
waste and the technical difficulties associated with waste retrieval, 
a potential closure alternative for the SSTs may include leaving 
one or more of the tanks and residual waste in place and perform- 
ing final closure in accordance with the closure and postclosure 
care requirements for a landfill. This document provides an 
analysis of the regulatory requirements applicable to closing a haz- 
ardous waste treatment and storage tank system as a landfill. 


19200 (WHC-MR-—0387-2) UST-ID Critical Path, Number 2, 
May-—September 1992. La Barge, F.R. Westinghouse Hanford Co., 
Richland, WA (United States). Feb 1993. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE93009427. Source: OSTI; NTIS; 
GPO Dep 

Fiscal year 1992 comes to a close with several successes to re- 
port: the UST-ID activities were communicated and coordinated 
with representatives from Tank Waste Remediation System; tests 
were conducted on several technologies; designs and fabrications 
were delivered to the Hanford Site (for demonstration); significant 
findings in leachability were discovered; and lastly, but certainly not 
least, full-scale retrieval demonstration was conducted, with an ad- 
ditional retrieval demonstration scheduled for November 9-12, 
1992 


19201 (WHC-SA-1662) Laboratory screening of low-level 
mixed waste forms. Greenhalgh, W.O. Westinghouse Hanford 
Co., Richland, WA (United States). Jan 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-930205-35: Waste management 93, Tucson, 
AZ (United States), 28 Feb - 4 mar 1993). Order Number 
DE93009429. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site is preparing for the future remediation of 
single-shell waste storage tanks. The present plan for the double- 
shell storage tanks is to dispose of the low-level waste in grout and 
the high-level waste in glass. There is no formal plan for disposal 
of the single-shell tank wastes. Disposal methods and waste forms 
are being reviewed and studied before preparing a plan for the 
single-shell tank materials. To support preparation of the plan, low- 
level mixed waste forms have been screened in the laboratory as 
potential candidate stabilization forms for the single-shell tank 
waste residues 


19202 (WHC-SA-1668) Advanced remediation, technology 
development in the Underground Storage Tank — Integrated 
Demonstration. Gates, T.E.; Gilchrist, R.L. Westinghouse Hanford 
Co., Richland, WA (United States). Sep 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-9209226-3: American Chemical Society 
(ACS) special symposium on emerging technologies in hazardous 
waste management, Atlanta, GA (United States), 21-23 Sep 1992). 
Order Number DE93009419. Source: OSTI; NTIS; INIS; GPO Dep. 

The Underground Storage Tank — Integrated Demonstration de- 
velops uniquely state-of-the-art and advanced state-of-the-art 
technologies that can be applied to ongoing and planned remedia- 
tion of underground storage tanks at sites across the US 
Department of Energy complex. The Underground Storage Tank — 
Integrated Demonstration focuses on resoiution of the actions re- 
quired for final closure and waste disposal of liquid (including 
sludge and salt cake) radioactive and chemical wastes that have 
been transferred to the underground storage tanks. The demon- 
stration is necessary to enable a final decision on disposal of 
underground tank wastes, soils, and ancillary equipment. The 
eventual objective is to transfer new technologies as a system to 
full-scale remediation at the US Department of Energy complexes 
and sites in the private sector. 
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19203 (WHC-SA-1720) AIRSOURC — A waste treatment 
analysis tool. Roblyer, S.P. (Westinghouse Hanford Co., Richland, 
WA (United States)); Watson, W.T.; Toffer, H.; Owezarski, P.C. 
Westinghouse Hanford Co., Richland, WA (United States). Dec 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-930372-7: 1993 interna- 
tional simulators conference on high performance computing, 
Arlington, VA (United States), 29 Mar - 1 apr 1993). Order Number 
DE93009361. Source: OSTI; NTIS; GPO Dep. 

The AIRSOURC code calculates the atmospheric source terms 
of elements, organics, and radicnuclides with mathematical models 
that describe typical facilities in the waste treatment effluent 
streams. These facilities consist of large, covered holdup ponds, 
evaporative ponds, soil column cribs, pump wells, and entrained 
vapors in piping flows. The applications of these problems are for 
accident and environmental consequence assessments. Therefore, 
a short-term release and a long-term characterization over 30 
years of the source terms is described in many cases. The code 
calculates atmospheric source terms for dilute aqueous concentra- 
tions of elements, organics, and radionuclides. The release rates of 
source terms into the atmosphere are dependent on volume, area, 
depth, water temperature, wind speeds and wind frequency distri- 
bution. and cover thickness, where applicable. The models in the 
AIRSOURC code are based on the total source and loss rates of 
materials where they are significant. The depletion of material in 
the retention facilities are accounted for by losses resulting from 
decomposition, radioactive decay, and atmospheric dispersion. The 
output contains information on the calculational parameters so that 
a check by hand calculations may be performed on all materials. 
Due to constraints of this paper, only a few representative cases of 
the waste retention and accident models will be discussed. 


19204 (WHC-SA-1721) Computer analyses support of an 
active neutron moisture probe for the Hanford Site tanks. Heer, 
D.L.; Toffer, H. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-930372-— 
6: 1993 international simulators conference on high performance 
computing, Arlington, VA (United States), 29 Mar - 1 apr 1993). Or- 
der Number DE93009418. Source: OSTI; NTIS; INIS; GPO Dep. 

Some of the older Hanford Site waste tanks contain significant 
quantities of Ferrocyanides. Ferrocyanides, under certain condi- 
tions, can sustain a self-propagating chemical reaction. The 
parameters of concern are moisture and temperature. If adequate 
moisture concentrations exist, such a reaction will be precluded. 
One of the most promising methods for determining moisture levels 
in the tanks involves deploymentof an active neutron probe in dry 
wells present in the tanks. Neutrons emitted by a source entering 
the tank material are moderated and scattered back to a detector. 
The probe response to various parameters such as moisture con- 
centration, tank materials, and source-to-detector spacing was 
calculated using the Monte Carlo Neutron Photon (MCNP) com- 
puter code (LANL 1986). The usefulness of an existing active 
neutron probe in its current configuration appears limited for mois- 
ture measurement. The MCNP model suggests that the application 
of a source extender, a modification that was engineered into the 
probe design, maylargely enhance the probe’s moisture measure- 
ment capabilities. © 


19205 (WHC-SA-1734) Installation and routing of critical 
embedments at the Hanford Waste Vitrification Plant. Van 
Katwijk, C. (Westinghouse Hanford Co., Richland, WA (United 
States)); Keenan, R.M.; Watts, C. Westinghouse Hanford Co., Rich- 
land, WA (United States). Jan 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE93011940. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Waste Vitrification Plant (HWVP) is being designed 
by Fluor Daniel. Waste Chem Corporation is providing specialized 
expertise as Fluor Daniel’s major subcontractor for vitrification and 
remote systems technologies. Westinghouse Hanford Company 
(Westinghouse Hanford) is the Project Integration manager and 
Business manager, and as the plant operator it provides technical 
direction to the Architect/Engineer team and constructor on behalf 
of the US Department of Energy, Richland Field Office. The Hot 
Cell portion of HWVP Vitrification Building contains very congested 





piping systems in the walls that penetrate in to the cells to nozzles 
for remote piping jumper assemblies. These nozzles require very 
tight tolerances to ensure a leak-tight fit to the jumpers. An ap- 
proach has been developed that minimizes the time and expense of 
installing these nozzles in the wall to tight construction tolerances. 
This approach is called the Ganged Embed Plate (GEP) design. 


19206 (WHC-SA-1770) Hanford Site Tank Waste Remedia- 
tion System: A program overview. Tseng, J.C. (USDOE, 
Washington, DC (United States)); Anttonen, J.H.; Wodrich, D.D.; 
Herbst, R. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-930205~- 
59: Waste management '93, Tucson, AZ (United States), 28 Feb - 
4 mar 1993). Order Number DE93011276. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy’s (DOE) Hanford Site in south- 
eastern Washington State has the most diverse and largest amount 
of highly radioactive waste of any site in the United States. High- 
level radioactive waste has been stored in large underground tanks 
since 1944. Approximately 227,000 m? (60 Mgal) of caustic liquids, 
slurries, salt cakes, and sludges have accumulated in 177 tanks. In 
addition, significant amounts of °°Sr and °?Cs were removed from 
the tank waste, converted to salts, doubly encapsulated in metal 
containers, and stored in water basins. A Tank Waste Remediation 
System Program has been established within the DOE to safely 
manage and immobilize these wastes in anticipation of permanent 
disposal of the high-level radioactive waste fraction in a geologic 
repository. Implementing this program will require resolving several 
waste tank safety issues to maintain safe storage, and then retriev- 
ing, treating, and immobilizing the waste for disposal. 


19207 (WHC-SA-1825) Three candidate treatment tech- 
nologies for remediating Hanford Site watch-list tanks. Colby, 
S.A. Westinghouse Hanford Co., Richland, WA (United States). 
Feb 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-930205-30: 
Waste management '93, Tucson, AZ (United States), 28 Feb - 4 
mar 1993). Order Number DE93009426. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A major Hanford Site tank pretreatment objective is to resolve 
the tank safety issues regarding organic compounds (and accom- 
panied hydrogen generation), which can all potentially react to 
evolve heat and gases. This paper reports scoping test results of 
three candidate waste pretreatment processes to oxidize organic 
compounds contained in the Hanford Site's radioactive waste 
storage tanks. Ozone oxidation, electrochemical oxidation, and cal- 
cination/dissolution were tested for their ability to destroy tank 
waste organics using a nonradioactive simulated tank waste. 


19208 (WHC-SP-0920) Hanford Waste Vitrification Plant 
Project technical exchange plan for fiscal year 1993. Wood- 
cock, G. Westinghouse Hanford Co., Richland, WA (United States). 
Jan 1993. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93011254. Source: OSTI; NTIS; INIS; GPO Dep. 

This document defines the Hanford Waste Vitrification Plant 
(HWVP) Project's needs and interest in technical information ex- 
change with other vitrification projects, the sources of needed 
information, the roles and responsibilities of HWVP Project organi- 
zations, the procedures for information exchange, and plans for 
information exchange during fiscal year (FY) 1993. 


19209 (WM-PD-91-003-Vol.1) Dry Cask Storage Project, 
conceptual design report and line item proposal for FY-1993: 
Volume 1. Norris, RJ. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Apr 1991. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE93007638. Source: OSTI; NTIS; INIS; GPO Dep. 

The Test Area North Hot Shop Storage Pool contains 343 canis- 
ters of core debris from Three Mile Island, plus 13 fuel modules 
from the Loss-of-Fluid Test Reactor and a small number of com- 
mercial fuel rods and assemblies owned by the Department of 
Energy. The Dry Cask Storage Project will remove this fuel from 
the pool and place it in storage casks for retention until the pro- 
posed “Federal Spent Fuel Repository”is opened. This Conceptual 
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Design Report and project proposal is a compilation of information 
for use in evaluating the Dry Cask Storage Project for Line Item 
funding and construction beginning in 1993. The Document is pre- 
sented in two volumes: Volume 1 contains sections | through 15 
and is intended to be a stand-alone summary of information on the 
Line Item Construction Project. Volume 2 contains Appendices A 
through G, presenting more detailed project information on design, 
cost, schedule, and environmental impact. 


19210 (WM-PD-91-003-Vol.2) Dry Cask Storage Project, 
conceptual design report and line item proposal for FY-1993: 
Volume 2, Appendices. Norris, R.J. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Apr 1991. 332p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE93007639. Source: OSTI; NTIS; INIS; GPO Dep. 

The Test Area North Hot Shop Storage Pool contains 343 canis- 
ters of core debris from Three Mile Island, plus 13 fuel modules 
from the Loss-of-Fluid Test Reactor and a small number of com- 
mercial fuel rods and assemblies owned by the Department of 
Energy. The Dry Cask Storage Project will remove this fuel from 
the pool and place it in storage casks for retention until the pro- 
posed “Federal Spent Fuel Repository” is opened. This Conceptual 
Design Report and project proposal is a compilation of information 
for use in evaluating the Dry Cask Storage Project for Line Item 
funding and construction beginning in 1993. The Document is pre- 
sented in two volumes: Volume | contains sections 1 through 15 
and is intended to be a stand-alone summary of information on the 
Line Item Construction Project. This report Volume Il contains Ap- 
pendices A through G, presenting more detailed project information 
on design, cost, schedule, and environmental impact. 


19211 (WSRC-IM-92-127) Guide to treatment technology 
for contaminated soils. Tran, H.; Aylward, R. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 4 Aug 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93009886. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is a guide for the screening of alternative treat- 
ment technologies for contaminated soils. The contents of this 
guide are organized into: 1. Introduction, II. Utilizing the table, III. 
Tables: Contamination Versus Technology, TV. Contaminant Waste 
Groups, and V. References. The four Contaminations Versus Tech- 
nology tables are designed to identify the effectiveness and/or 
potential applicability of technologies to some or all compounds 
within specific waste groups. The tables also present limitations 
and special use considerations for the particular treatment technol- 
ogy. The phase of development of the technology is also included 
in the table. The phases are: Available, Innovative, and Emerging 
technologies. The technologies presented in this guide are orga- 
nized according to the method of treatment. The four (4) treatment 
methods are Biological, Solidification/Stabilization, Thermal, and 
Chemical/Physical Treatment. There are several processing meth- 
ods; some are well developed and proven, and others are in the 
development stage. 


19212 (WSRC-MS-92-331) Sampled data spectroscopy 
(SDS): A new technology for radiation instrumentation. Odell, 
D.M.C. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-930205— 
58: Waste management '93, Tucson, AZ (United States), 28 Feb - 
4 mar 1993). Order Number DE93012134. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new instrumentation architecture for radiation spectroscopy is 
in the early stages of development at Savannah River. Based upon 
the same digital sampling techniques used in sonar and radar, 
sampled data spectroscopy (SDS) has produced Na(I)/PMT spec- 
tra with resolution comparable to conventional PHA systems. This 
work has laid the foundation for extending SDS techniques to solid 
state detector applications as well. Two-dimensional SDS pro- 
cesses raw, unintegrated detector output pulses to produce both 
energy and shape information that is used to construct a conven- 
tional energy spectrum. System advantages include zero electronic 
deadtime to support very high count rates, elimination of pulse pile- 
up peaks, high noise immunity, and digital system stability and 
reliability. Small size and low power requirements make 2-D SDS 
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anideal technology for portable instrumentation and remote moni- 
toring applications. Applications of potential interest at Savannah 
River include on-the-spot spill analysis, real-time waste stream 
monitoring, and personne! and area monitoring below background 
levels. A three-dimensional sampled data architecture is also being 
developed. Relying on image analysis and enhancement tech- 
niques, 3-D SDS identifies spectral peaks without determining the 
energy of any individual detector pulses. These techniques also 
open up a new avenue of exploration for reducing or removing 
Compton effects from the spectra of single detector systems. The 
intended application for this technique is waste characterization 
where lower energy isotopes are often obscured by the Compton 
scattering from dominant isotopes such as Csl37. 


19213 (WSRC-MS—93-003) Durability of simulated DWPF 
annealed glasses. Andrews, M.K.; Cicero, C.A.; Marra, S.L.; 
Beam, D.C. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1993]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-930438- 
2: 95. annual meeting of the American Ceramic Society, 
Cincinnati, OH (United States), 18-22 Apr 1993). Order Number 
DE93009896. Source: OSTI; NTIS; INIS; GPO Dep. 

Simulated high-level waste glass samples of the DWPF 
projected compositions were annealed at various times and tem- 
peratures in order to develop time-temperature-transformation 
diagrams. These heat treated glasses were subjected to the Prod- 
uct Consistency Test (PCT) to evaluate glass durability. The B, Li, 
and Na concentrations in the leachate (the PCT results) were com- 
pared to the PCT results of the Environmental Assessment 
benchmark glass. Durability as a function of glass composition and 
crystallinity was also examined. 


19214 (WSRC-MS—93-004) Time- temperature- 
transformation- diagrams for DWPF projected glass composi- 
tions. Marra, S.L.; Andrews, M.K.; Cicero, C.A. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC09-89SR18035. (CONF-930438-3: 95. annual meeting of the 
American Ceramic Society, Cincinnati, OH (United States), 18-22 
Apr 1993). Order Number DE93009897. Source: OSTI; NTIS; INIS; 
GPO Dep. 


The Department of Energy’s Waste Acceptance Product Specifi- 


cations (WAPS) require that  time-temperature-transformation 
diagrams be developed for each of the DWPF high-level waste 
glass compositions. This information will be useful in understanding 
the crystallization behavior during melter idling, accident scenarios, 
and storage. Simulated high level waste glass samples were an- 
nealed at temperatures varying from 400-1100°C for times varying 
from 45 minutes to 32 days. The glasses were characterized by x- 
ray diffraction to identify and quantify the crystalline phases 
present. The results were used to construct the diagrams. 


19215 (WSRC-RD—92-002-Rev.2) Method of calculation of 
heat generation rates for DWPF glass: Revision 2. Plodinec, 
M.J. Westinghouse Savannah River Co., Aiken, SC (United 
States). 4 Feb 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93012794. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Acceptance Preliminary Specifications (WAPS) re- 
quire estimates of the heat generation rate of DWPF waste 
glasses. Estimates of the heat generation rates of projected glass 
compositions are to be reported in the Waste Form Qualification 
Report. Similar estimates for actual production glasses are to be 
reported in the Production Records. In this report, a method of cal- 
culating the heat generation rate from the radionuclide inventory is 
provided. Application of the method to the DWPF Design-Basis 
glass indicates that the heat generation rate can be accurately esti- 
mated from the Sr-90, Y-90, Cs-137, Ba-137m, and Pu-238 
contents alone. 


19216 (WSRC-RP-92-786) Sodium tetraphenylborate solu- 
tion stability: A long term study. Barnes, M.J. Westinghouse 
Savannah River Co., Aiken, SC (United States). 11 Jun 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93008504. Source: 
OSTI; NTIS; INIS; GPO Dep. 


96 ERA Vol. 18, No. 7 


Sodium tetraphenylborata (NaTPB) is a specialty chemical re- 
quired for the In Tank Precipitation Process (ITP). It precipitates 
cesium, aiding in the decontamination of high level radioactive 
waste solutions. Long term stability of aqueous alkaline solutions of 
NATPB has been investigated. The focus of the investigation is on 
the relative stabilities of NATPB solutions exposed to varying tem- 
peratures and copper concentrations over an extended period of 
time. Additionally, vendor-supplied samples, incubated at 40°C, 
were stored for more than a year without decomposing. Collected 
data demonstrates that in the absence of elevated copper concen- 
trations, NATPB solutions will remain stable for periods of 1 to 2 
years (at a minimum) at maximum expected operating conditions 
(<40°C). Additionally, biuret, (H2NCO)2NH, was tested as an addi- 
tive to prevent copper-induced decomposition without success. 


19217 (WSRC-RP-92-1178) Organic [Evaporator steam 
valve failure. Jacobs, R. A. Westinghouse Savannah River Co., 
Aiken, SC (United States). 29 Sep 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93011775. Source: OSTI; NTIS; 
GPO Dep. 

DWPF Technical has requested an analysis of the capacity of 
the organic Evaporator (OE) condenser (OEC) be performed to de- 
termine its capability in the case where the OE steam flow control 
valve fails open. Calculations of the OE boilup and the OEC heat 
transfer coefficient indicate the OEC will have more than enough 
capacity to remove the heat at maximum OE boilup. In fact, the 
Salt Cell Vent Condenser (SCVC) should also have sufficient 
capacity to handle the maximum OE boilup. Therefore it would re- 
quire simultaneous loss of OEC and/or SCVC condensing capacity 
for the steam valve failure to cause high benzene in the Process 
Vessel Vent System (PVVS). 


19218 (WSRC-RP-92-1273) Fissile solubility and 
monosodium titanate loading tests. Hobbs, D.T.; Fleischman, 
S.D. Westinghouse Savannah River Co., Aiken, SC (United 
States). 12 Feb 1993. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93012797. Source: OSTI; NTIS; GPO Dep. 

The solubilities of plutonium and uranium have been determined 
for alkaline salt solutions having compositions which bound those 
which will be processed in the In-Tank Precipitation (ITP) process. 
Loadings of plutonium and uranium onto monosodium titanate 
(MST) have been determined at temperatures bounding those ex- 
pected to occur during ITP and using a salt solution which was 
determined to have the maximum solubility for uranium and pluto- 
nium. Fissile loadings increase with decreasing amounts of MST in 
contact with the salt solutions saturated in plutonium and uranium. 
At MST concentrations bounding those which are planned for the 
ITP process, expressions for the maximum loadings (wt %) are de- 
termined to be 0.29 - 0.20x[MST] for plutonium and 1.8 - 
0.29x[MST] for uranium, where [MST] is the concentration of MST 
in grams/liter. These expressions are valid over the range of MST 
concentrations from 0.05 to 0.51 g/L and temperatures of 17°— 
74°C. These loadings are below the individual infinitely safe limits 
for plutonium and uranium. Additional confirmatory experiments are 
planned to verify the effects of temperature and multiple contacts 
of the MST with fresh salt solution on the fissile loadings. 


19219 (WSRC-RP-92-1361-Rev.1) Final vegetative cover 
for closed waste sites: Revision 1. Cook, J.R.; Salvo, S.K. 
Westinghouse Savannah River Co., Aiken, SC (United States). 22 
Jan 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93009807. Source: OSTI; NTIS; INIS; GPO Dep. 

Low-level, hazardous, and mixed waste disposal sites normally 
require some form of plant material to prevent erosion of the final 
closure cap. Waste disposal sites are closed and capped in a com- 
plex scientific manner to minimize water infiltration and percolation 
into and through the waste material. Turf type grasses are currently 
being used as an interim vegetative cover for most sites. This 
coverage allows for required monitoring of the closure cap for set- 
tlement and maintenance activities. The purpose of this five year 
study was to evaluate plant materials for use on wastes sites after 
the post-closure care period that are quickly and easily established 





and economically maintained, retard water infiltration, provide maxi- 
mum year-round evapotranspiration, are ecologically acceptable 
and do not harm the closure cap. The results of the study suggest 
that two species of bamboo (Phyllostachys (P.) bissetii and P. 
rubromarginata) can be utilized to provide long lived, low mainte- 
nance, climax vegetation for the waste sites after surveillance and 
maintenance requirements have ceased. 


19220 (WSRC-RP-93-226) Simulation of salt waste evapo- 
ration/crystallization. Orebaugh, E.G. Westinghouse Savannah 
River Co., Aiken, SC (United States). 22 Jan 1993. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93009887. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The database of ProChem software has been enhanced to ac- 
count for the formation of the mineral, Burkite which can form in 
alkaline tank wastes during evaporation. This mineral was not sus- 
pected until recent evaporation/crystallization studies suggested its 
presence. The enhanced data base will predict its occurrence and 
realm of existence. If salt cake temperatures drop below 30°C the 
Burkite phase is unstable toward hydrated sodium carbonates and 
sulfates. ProChem will not predict if this phase is more or less 
rapidly dissolved than its component salts. The enhanced database 
improves our ability to simulate waste chemistry. 


19221 (WSRC-TR-92-375) Corrosion tests of DWPF recycle 
solution. Zapp, P.E. Westinghouse Savannah River Co., Aiken, 
SC (United States). 28 Jul 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR1 8035. 
Order Number DE93012135. Source: OSTI; NTIS; GPO Dep. 

Coupon immersion tests were performed on ASTM A537, Class 
1 carbon steel in simulated Defense Waste Processing Facility re- 
cycle solutions at 93 + 2°C, in an effort to reproduce the results of 
earlier tests in which hard, shock-sensitive deposits were found. 
There was no evidence of pitting corrosion on the coupons ex- 
posed to solutions containing 0.5 M hydroxide and 2000 ppm 
(0.043 M) nitrite. Liquid mercury and small solid deposits were 
found on the specimens’ immersed surfaces. However, the 
deposits were soft and not shock-sensitive. The absence of shock- 
sensitive deposits may have been due to a lower mercuric ion 
concentration in the test solutions or to different post-immersion 
handling. Coupons of 304L stainless steel and alloy C276 were 
also immersed in the simulated recycle solution. These coupons 
were not subject to localized corrosion, nor were shock-sensitive 
deposits found. Additional immersion tests on A537 coupons will 
be started in July 1992. 


19222 (WSRC-TR-S2-494) Revised minimum nitrite con- 
centration for ESP. Zapp, P.E. Westinghouse Savannah River 
Co., Aiken, SC (United States). 26 Oct 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93011707. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Nitrite is to be used to inhibit pitting corrosion during Extended 
Sludge Processing (ESP) at the Savannah River Plant. The re- 
quired nitrite concentrations are expressed as a function of the 
slurries’ nitrate ion concentration and temperature. In the most di- 
lute slurries, the nitrite inhibitor requirement is independent of the 
nitrate ion concentration and depends only on the temperature of 
the waste. The nitrate-independent concentration ensures that 
there is sufficient inhibitor, in sludge slurries whose nitrate has 
been depleted by radiolysis, to prevent pitting corrosion induced by 
other corrosive anions (e.g., sulfate and chloride). The threshold ni- 
trate concentration at which the nitrite level is expressed as a 
function only of temperature is 0.02 M. 


19223 (WSRC-TR-92-549) HEME and HEPA filter element 
dissolution process. Cicero, C.A. Westinghouse Savannah River 
Co., Aiken, SC (United States). 23 Nov 1992. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93011705. Source: OSTI; NTIS; 
INIS; GPO Dep. 

High Efficiency Mist Eliminators (HEME) and High Efficiency Par- 
ticulate Airfilters (HEPA) are to be used in the Defense Waste 
Processing Facility (DWPF) at the Savannah River Plant to remove 
volatile and semi-volatile effluents from the off-gases generated 
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during the vitrification process. When removed, these filters are 
likely to contain radioactive contaminants, organics, and hazardous 
materials, which make their disposal by normal methods impracti- 
cal. Hence, an alternative disposal method is needed. The 
alternative disposal method evaluated in this study is dissolution of 
the filters with caustic and acid solutions. Dissolution converts the 
waste into an aqueous stream, which can be transferred to the 
Tank Farm and disposed of by normal means. This process was 
shown to be effective on a small scale in earlier studies, but the 
results were not well documented and the studies were not per- 
formed on fouled filters. 


19224 (WSRC-TR-93-024) Safety evaluation of the Mixed 
Waste Storage Building (Building 643-43E). Pareizs, J.M. West- 
inghouse Savannah River Co., Aiken, SC (United States). 27 Jan 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93011706. Source: OSTI; NTIS; INIS; GPO Dep. 

A safety evaluation has been conducted for the Mixed Waste 
Storage Building (MWSB) at the Savannah River Site. The results 
of this evaluation are compared with those contained in the Burial 
Ground Safety Analysis Report (SAR). The MWSB will function as 
an interim storage facility for Resource Conservation and Recovery 
Act (RCRA) regulated mixed waste. It will meet all applicable stan- 
dards set forth by the Environmental Protection Agency (EPA), the 
South Carolina Department of Health and Environment Control 
(SCDHEC), and Department of Energy (DOE) Orders. 


19225 (WSRC-TR-93-139) Acid-permanganate oxidation of 
potassium tetraphenylboron. Smith, J.R. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Feb 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE93011702. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Scoping experiments have been performed which show that 
potassium tetraphenylboron (KTPB) is rapidly oxidized by perman- 
ganate in acidic solutions at room temperature. The main Products 
are COs, highly oxidized organic compounds related to tartaric and 
tartronic acids, boric acid, and potassium phosphate (when phos- 
phoric acid is used as the source of acid). One liter of 0.6M 
NaMnO,/2.5M H3PQOx, solution will destroy up to 8 grams of KTPB. 
The residual benzene concentration has been measured to be less 
than the RCRA limit of 0.5 ppm. Approximately 30% of the organic 
material is released as CO2 (trace CO) and 0.16% as benzene va- 
por. The reaction is well behaved, no foaming or spattering. Tests 
were performed from .15M to near 1M permanganate. The phos- 
phoric acid concentration was maintained at a concentration at 
least three times that of the permanganate since an excess of acid 
was desired and this is the ratio that these two reagents are con- 
sumed in the oxidation. 


19226 (Y/Sub—92-28B99923C-Y05) Soil Management Plan 
for the Y-12 Plant. Oak Ridge Y-12 Plant, TN (United States); Ra- 
dian Corp., Oak Ridge, TN (United States). Jan 1993. 234p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE93007287. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Construction activities at the US Department of Energy (DOE) Y- 
12 Plant have often required the excavation or other management 
of soil within the facility. Because some of this soil may be contam- 
inated, Martin Marietta Energy Systems, Inc. (Energy Systems) 
adopted specific policies to ensure the proper management of con- 
taminated or potentially contaminated soil at the plant. Five types 
of contaminated or potentially contaminated soil are likely to be 
present at the Y-12 Plant: Soil that is within the boundaries of a 
Comprehensive Response, Compensation, and Liability Act (CER- 
CLA) Area of Contamination (AOC) or Operable Unit (OU); Soil 
that contains listed hazardous wastes; Soil that is within the bound- 
aries of a RCRA Solid Waste Management Unit (SWMU); Soil that 
contains polychlorinated biphenyls (PCBS); Soil that contains low- 
level radioactive materials. The regulatory requirements associated 
with the five types of contaminated soil listed above are complex 
and will vary according to site conditions. This Soil Management 
Plan provides a standardized method for managers to determine 
the options available for selecting soil management scenarios as- 
sociated with construction activities at the Y-12 Plant. 
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19227 (Y/Sub—92-DGF20V/1) Best management practices 
plan for the Y-12 Plant. Oak Ridge Y-12 Plant, TN (United 
States); Radian Corp., Oak Ridge, TN (United States). Jul 1992. 
125p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840S21400. Order Number DE93007288. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents a Best Management Practire (BW) Plan 
that can be applied to water discharges and for overall protection of 
surface waters of the Oak Ridge Y-12 Plant. This BMT Plan speci- 
fies measures designed to prevent contaminants from entering East 
Fork Poplar Creek (EFPC), Bear Creek, Clinch River, and other 
tributaries that Y-12 Plant activities could affect. Water discharges 
emphasized in this plan include precipitation runoff, groundwater, 
noncontact process waters, and other ancillary activities. This doc- 
ument presents a plan to ensure that the proper actions will be 
taken to meet these objectives. It also discusses actions that have 
been taken, including their progress and planned actions. 


19228 (Y/TS-520) Post-closure permit application for the 
Chestnut Ridge Sediment Disposal Basin at the Y-12 Plant. 
Greer, J.K. Jr. (Wan (Lee) and Associates, Inc., Oak Ridge, TN 
(United States)); Kimbrough, C.W. Oak Ridge Y-12 Plant, TN 
(United States); Wan (Lee) and Associates, Inc., Oak Ridge, TN 
(United States). 10 Mar 1989. 311p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
Contract WAN-046-88. Order Number DE93007268. Source: OSTI; 
NTIS; INIS; GPO Dep 

This report contains information related to the closure and post 
closure of the Chestnut Ridge Sediment Disposal Basin of the Y- 
12 plant. Information concerning the background of the basin, 
geology, hydrology, and analysis of the sediments is included. 


19229 (Y/TS-814) Summary of fiscal years 1991 and 1992 
construction, hydrologic, and geologic data obtained from the 
Maynardville Limestone exit pathway monitoring program. 
Shevenell, L.A. (Oak Ridge National Lab., TN (United States)); 
Dreier, R.B.; Jago, W.K. Oak Ridge Y-12 Plant, TN (United 
States). Jan 1993. 157p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. Order Number 
DE93007242. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) Oak Ridge Y-12 Plant contains 
several hazardous and nonhazardous waste sites and underground 
storage tank sites that have the potential for releasing hazardous 
and nonhazardous chemical constituents into local surface waters 
and groundwaters. To effectively evaluate groundwater and surface 
water contamination and contaminant migration from these sites, a 
Comprehensive Groundwater Monitoring Plan (Comprehensive 
Plan) was developed to guide monitoring of surface watrr and 
groundwater quality at the Y-12 Plant. This report describes the im- 
plementation of the Maynardville Limestone exit pathways project, 
which is a portion of the Comprehensive Plan (Maynardville 
Project). The Maynardville Limestone, which underhes the southern 
portion of Bear Creek Valley (BCV), is considered to be the primary 
pathway for groundwater leaving the Y-12 Plant boundaries. Hence, 
a monitoring well program was developed to construct new wells 
that would intersect and monitor important groundwater pathways. 
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Refer also to citation(s) 18937, 18966, 19025, 19136, 19140, 
19141, 19249, 19253, 19257, 19264, 19277, 19302, 19303, 19311, 
19312, 19314, 19315, 19601, 19737, 19738, 21240, 21252, 21263, 
21275, 21276, 21277, 21308, 21642, 21645 


19230 (DOE/FTR-93008941) [Field applications of elec- 
trokinetics for the remediation of both uranium and mercury 
contamination of soils]: Foreign trip report, October 1-13, 
1992. Adams, R.E. Oak Ridge K-25 Site, TN (United States). 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840T21400. Order Number DE93008941. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this trip was to learn of the latest results in pro- 
jects being conducted in three states of the former Soviet Union on 
field applications of electrokinetics for the remediation of both ura- 
nium and mercury contamination of soils. Technologists from the 
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states of Russia, Uzbekistan, and Kazakhstan are cooperating in 
these field applications. A new organization called Energopool has 
been formed within the Research and Development Institute of 
Power Engineering (RDIPE) in Moscow to coordinate electrokinetic 
activities. The primary technical contacts and logistical assistance 
during this travel were provided by Energopool. 


19231 (DOE/UMTRA-400677-0000) Vegetation growth pat- 
terns on six rock-covered UMTRA Project disposal cells. 
USDOE Albuquerque Field Office, NM (United States). Uranium 
Mill Tailings Remedial Action Project Office. Feb 1992. 109p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-91AL62350. Order Number DE93010096. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This study assessed vegetation growth patterns, the potential im- 
pacts of vegetation growth on disposal cell cover integrity, and 
possible measures that could be taken to monitor and/or control 
plant growth, where necessary, on six Uranium Mill Tailings Reme- 
dial Action (UMTRA) Project rock-covered disposal cells. A 
large-scale invasion of volunteer plants was observed on the 
Shiprock and Burrell disposal cells. Plant growth at the South 
Clive, Green River, and Tuba City disposal cells was sparse except 
for the south rock apron and south slope of the Tuba City disposal 
cell, where windblown sand had filled up part of the rock cover and 
plant growth was observed. The rock-covered topslope of the 
Collins Ranch disposal cell was intentionally covered with topsoil 
and vegetated. Plant roots growing on the disposal cells are chang- 
ing the characteristics of the cover by drying out the radon barrier, 
encouraging the establishment of soil-building processes in the 
bedding and radon barrier layers, creating channels in the radon 
barrier, and facilitating ecological succession, which could lead to 
the establishment of additional deep-rooted plants on the disposal 
cells. If left unchecked, plant roots would reach the tailings at the 
Burrell and Collins Ranch disposal cells within a few years, likely 
resulting in the transport of contaminants out of the cells. 


19232 (DPW-3765) Water disposal from “R” Area, Obser- 
vations along Lower Three Runs. Langhaar, J.W. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). 9 Nov 
1951. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-484). Order Number 
DE93011181. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Summarized herein are some observations made by WS. 
Church and the writer on October 31 and November 1, 1951. Con- 
cerning water drainage from the Savannah River Plant and the 
downstream effects of that drainage. Figures are only approximate. 
The data are presented for possible use and consideration by oth- 
ers; definite recommendations will require further study. 


19233 (EML-552) Actinide aerosol releases from the nu- 
clear fuel cycle interactions in the environment: A review. 
Stevenson, K.A.; Hardy, E.P. Department of Energy, New York, NY 
(United States). Environmental Measurements Lab. Jan 1993. 
132p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93007745. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was compiled to survey the current state of knowl- 
edge concerning the migration of uranium and transuranium 
aerosols released into the environment from processes associated 
with the nuclear fuel cycle. Included in the report is information on 
what is known about the release of trace quantities during routine 
operations, past accidental releases and laboratory simulated 
accidental releases. Because the physical and chemical (physico- 
chemical) characteristics of an aerosol influence its transport in the 
atmosphere, emphasis was placed on compiling what is known 
about the state of these radionuclides at potential release points 
throughout the cycle, and on ascertaining how environmental con- 
ditions at the time of release influence these characteristics. Once 
deposited, both the physical and chemical nature of a particle 
affects the rate at which the actinide equilibrates with its geochemi- 
cal surroundings. Further, migration by mass transfer processes, 
including terrestrial resuspension, vertical migration and aquatic 
suspension are, in part, dependent on the physics-chemical char- 
acteristics of the deposited actinide-containing particle. 


19234 (HW-76156) Proposed Redox sand filter monitor 
and stack monitors. Oliver, R.G. General Electric Co., Richland, 





WA (United States). Hanford Atomic Products Operation. 15 Jan 
1963. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010059. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this January, 1963 report is to review existing 
Redox exhaust gas sampling equipment and to propose modifica- 
tions and additions where appropriate. A study was conducted to 
determine what modifications, if any, should be made to the Redox 
exhaust gas sampling equipment to improve their present methods 
of monitoring for excessive amounts of fission product activity. 
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Refer also to citation(s) 18937, 18938, 18939, 18948, 18975, 
18986, 19009, 19025, 19042, 19059, 19067, 19068, 19069, 19088, 
19125, 19127, 19141, 19153, 19227, 19228, 19356, 19773, 19916, 
19966, 20684, 21174, 21203, 21227, 21286, 21304, 21305, 21311, 
21318, 21600, 21612, 21622, 21631 


19235 (BNL—48482) Review of technical justification of as- 
sumptions and methods used by the Environmental Protection 
Agency for estimating risks avoided by implementing MCLs 
for radionuclides. Morris, S.C.; Rowe, M.D.; Holtzman, S.; Mein- 
hold, A.F. Brookhaven National Lab., Upton, NY (United States). 
Nov 1992. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93007286. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Protection Agency (EPA) has proposed regu- 
lations for allowable levels of radioactive material in drinking water 
(40 CFR Part 141, 56 FR 33050, July 18, 1991). This review ex- 
amined the assumptions and methods used by EPA in calculating 
risks that would be avoided by implementing the proposed Maxi- 
mum Contaminant Levels for uranium, radium, and radon. 


Proposed limits on gross alpha and beta-gamma emitters were not 
included in this review. 


19236 (BNWL-CC—1924) Safety analysis report 231-Z Build- 
ing. Powers, C.S. Battelle Pacific Northwest Lab., Richland, WA 
(United States). Mar 1989. 81p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93010187. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report provides an intensive review of the nuclear safety of 
the operation of the 231-Z Building. For background information 
complete descriptions of the floor plan, building services, alarm 
systems, and glove box systems are included in this report. In ad- 
dition, references are included to The Plutonium Laboratory 
Radiation Work Procedures, Safety Guides, 231-Z Operating Pro- 
cedures Manual and Nuclear Materials accountability Procedures. 
Engineered and administrative features contribute to the overall 
safety of personnel, the building, and environs. The consequences 
of credible incidents were considered and are discussed. 


19237 (CONF-9002111-, pp. 1) Statistical issues in testing 
for compliance with site-specific background standards. 
Gilbert, R.O. (Pacific Northwest Lab., Richland, WA (US)). Oak 
Ridge National Lab., TN (United States). Jun 1992. From Data 
analysis and interpretation for environmental surveillance confer- 
ence; Lexington, KY (United States); 5-7 Feb 1990. In Data 
analysis and interpretation for environmental surveillance: Confer- 
ence proceedings. 149p. Order Number DE92019009. Source: 
OSTI; NTIS; INIS. 

Once a site contaminated with radionuclides or chemicals has 
been remediated, a decision must be made regarding the need for 
additional remediation. One way to make this decision is to use 
statistical methods to compare residual contamination levels at the 
site with a ‘limiting concentration’ or ‘cleanup standard.’ This paper 
considers statistical issues that must be faced when the cleanup 
standard is determined on the basis of site-specific background 
concentrations. Two of the important statistical issues that will be 
discussed are (1) selecting the statistical hypotheses and the test 
statistics and (2) determining the required number and location of 
samples. These issues will be discussed in the context of work 
currently being conducted by the Pacific Northwest Laboratory for 
the U.S. Environmental Protectional Agency, Statistical Policy 
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Branch, to write a report that provides selected statistical methods 
for evaluating the attainment of site-specific background standards 
for soils and solid media at Superfund sites. The advantages and 
disadvantages of some of the statistical methods being considered 
for inclusion in the report will be presented. 


19238 (CONF-9002111-, pp. 3) Sample design considera- 
tions for environmental monitoring programs. Murphy, J.B. 
(Oak Ridge National Lab., TN (US)). Oak Ridge National Lab., TN 
(United States). Jun 1992. DOE Contract AC05-840R21400. From 
Data analysis and interpretation for environmental surveillance con- 
ference; Lexington, KY (United States); 5-7 Feb 1990. In Data 
analysis and interpretation for environmental surveillance: Confer- 
ence proceedings. 149p. Order Number DE92019009. Source: 
OSTI; NTIS; INIS. 

Three main topics will be presented: 1. sample considerations 
including discussions of types of samples, statistical designs for 
sampling, and number of samples; 2. strategy for the characteriza- 
tion of an area versus a determination of the presence of 
contaminants; and 3. a discussion of problems with “permit” re- 
quirements for sampling and analysis. The purpose of topics 1 and 
2 is to generate discussion, pro and con, of the methods used at 
Oak Ridge National Laboratory. The purpose of topic 3 is to point 
out to the audience the importance of “statistical input” in permit 
negotiations. At the present time, permits (e.g., from the National 
Pollutant Discharge Elimination System) are negotiated with little 
input from the statistician. Examples will be given illustrating fre- 
quencies, etc., that are mandated through these permits but have 
little statistical value. 


19239 (CONF-9002111-, pp. 39-40) An overview of the 
Portsmouth gaseous diffusion plant's integrated geographic 
information system/environmental data base management sys- 
tem. Keller, K.K. (John Mathes and Assoc., Columbia, IL (US)); 
Bracknell, A.K. Oak Ridge National Lab., TN (United States). Jun 
1992. DOE Contract AC05-840R21400. From Data analysis and 


interpretation for environmental surveillance conference; Lexington, 
KY (United States); 5-7 Feb 1990. In Data analysis and interpreta- 


tion for environmental surveillance: Conference proceedings. 
149p. Order Number DE92019009. Source: OSTI; NTIS; INIS. 
One of the most important assets available to an environmental 
program at any facility is the data that has been generated to help 
characterize the systemic behavior of that facility. Because of this, 
the application of an integrated Geographic Information System/ 
Environmental Data Base Management System (GIS/EDMS) has 
become an essential component of the environmental program at 
the Portsmouth Gaseous Diffusion Plant (PORTS). This integrated 
approach, taken to address the complex issues associated with 
site characterization and remediation, encompasses the various 
technologies and disciplines necessary for the comprehensive eval- 
uation of environmental data, which in most cases are unstructured, 
inconsistent, and in different formats. The objective is to consoli- 
date all useful site data into a coherent, auditable, and accessible 
data base and establish an ongoing data collection process to 
keep that data base current and available for analysis and decision 
making. It is also important for the site data base to be in a format 
that allows for its connectivity into whatever analysis tools the site 
management needs to use. This is accomplished at PORTS be- 
cause of the GIS problem-solving capabilities relating to spatially 
distributed data and the EDMS ability to organize and store the 
data that have accumulated since environmental characterization of 
the site began. This diversification has proved that the PORTS 
GIS/EDMS is an effective technology, particularly in relation to haz- 
ardous waste site characterization and remediation. Flexibility of 
graphic and report output is a strength of the PORTS GIS/EDMS 
that permits displaying combinations of data being retrieved from 
the GIS/EDMS in the form of a structured query, which are mean- 
ingful to the PORTS site and existing environmental conditions. 


19240 (CONF-9002111-, pp. 95) Determining the effective- 
ness of pollution abatement: The need for integrated 
monitoring and statistical analysis. Rose, K.A. (Oak Ridge Na- 
tional Lab., TN (US)); Smith, E.P. Oak Ridge National Lab., TN 
(United States). Jun 1992. DOE Contract AC05-840R21400. From 
Data analysis and interpretation for environmental surveillance con- 
ference; Lexington, KY (United States); 5-7 Feb 1990. In Data 


ERA Vol. 18, No. 7 4S 





05 NUCLEAR FUELS 
0540 Health and Safety 


analysis and interpretation for environmental surveillance: Confer- 
ence proceedings. 149p. Order Number DE92019009. Source: 
OSTI; NTIS; INIS. 

Activities designed to reduce pollution discharge and to restore 
environmental quality are presently underway at U.S. Department 
of Energy facilities and at many other sites around the country. An 
important aspect of environmental restoration is performance evalu- 
ation, the determination of the effectiveness of pollution abatement 
activities. Performance evaluation involves pre- and post-treatment 
monitoring, and the subsequent analysis of these data to quantify 
changes (improvements) in environmental quality and attribute 
these changes to specific pollution abatement actions. The results 
from a performance evaluation also provide direct feedback on the 
usefulness and cost- effectiveness of alterative pollution abatement 
activities. Performance evaluation requires environmental monitor- 
ing and quantitative techniques (both statistical and simulation) 
capable of separating the system response attributable to pollution 
abatement from the high underlying variability typically observed in 
natural ecosystems. We advocate an integrated approach for the 
design and analysis of pre- and post- treatment monitoring based 
on (1) a priori specification of performance evaluation objectives 
and (2) use of statistical techniques throughout all phases of moni- 
toring, beginning with initial sampling design’ We briefly discuss the 
general types of statistical techniques appropriate for both the de- 
sign of pre- and post-treatment monitoring programs (e.g., power 
analysis and bootstrapping) and the subsequent statistical analyses 
of the collected data (e.g., linear regression and nonparametric 
methods). The importance of an integrated approach is illustrated 
with two long-term (~20-year) environmental data sets from 
Chesapeake Bay. Neither data set was collected with the objective 
of long-term trend detection; trend analysis of both data sets re- 
sults in contradictory conclusions concerning long-term trends in 
environmental quality in Chesapeake Bay. 


19241 (CONF-9002111-, pp. 69) Data evaluation techniques 
used for groundwater quality assessment at the feed materials 
production center. Harmon, J.E. (Westinghouse Materials Co. of 
Ohio, Cincinnati (US)); Longmire, P.K. Oak Ridge National Lab., 
TN (United States). Jun 1992. From Data analysis and interpreta- 
tion for environmental surveillance conference; Lexington, KY 
(United States); 5-7 Feb 1990. In Data analysis and interpretation 
for environmental surveillance: Conference proceedings. 149p. Or- 
der Number DE92019009. Source: OSTI; NTIS; INIS. 

The Feed Materials Production Center (FMPC) is an industrial 
facility owned and operated by the U.S. Department of Energy un- 
der a management contract with Westinghouse Materials Company 
of Ohio. It has been the primary function of the FMPC to produce 
metallic uranium compounds for use in U.S. defense programs. In 
addition, small amounts of thorium have been processed at this fa- 
cility. As a result of these processes, the plant has generated both 
radioactive and nonradioactive wastes. The FMPC has imple- 
mented a monitoring program, which includes over 300 wells and 
piezometers, to assess the impact of its operations on groundwater. 
Large volumes of monitoring data are being collected in support of 
a Remedial Investigation and Feasibility Study, a Resource Con- 
servation and Recovery Act groundwater quality assessment 
program, and underground storage tank investigations. The data 
evaluation goals of this program include establishing background or 
upgradient constituent concentrations, identifying the presence and 
amount of contamination, determining the rate and extent of migra- 
tion of any contamination discovered, developing and calibrating 
hydrologic and solute transport groundwater models, and tracking 
the progress of cleanup activities. This paper will address the 
methodologies employed for groundwater data evaluation and the 
use of various techniques to handle data exhibiting features such 
as less than detection limit values and/or seasonal fluctuations. 


19242 (DOE/EIS—0126-F-Vol.1) Remediai actions at the for- 
mer Climax Uranium Company, Uranium Mill site, Grand 
Junction, Mesa County, Colorado: Volume 1, Text: Final envi- 
ronmental impact statement. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Dec 1986. 444p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-82AL14086. Order 
Number DE93011696. Source: OST!; NTIS; GPO Dep. 
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This statement evaluates and compares the environmental 
impacts associated with the remedial actions of the residual ra- 
dioactive materials remaining at the inactive uranium processing 
site and associated vicinity properties at Grand Junction, Mesa 
County, Colorado. This statement is also intended to aid the BLM 
in amending their management framework plans and final resource 
management plan, as well as assisting in compliance with the with- 
drawal application as appropriate. The site is a 114-acre tract of 
private and state owned land which contains approximately 3.1 mil- 
lion cubic yards of tailings and associated contaminated soils. The 
vicinity properties are homes, businesses, public buildings, and va- 
cant lots which may have been contaminated during construction 
by the use of tailings as building material. An estimated 3465 vicin- 
ity properties would be cleaned up during remedial action of the 
tailings pile. The tailings were produced by the former Climax Ura- 
nium Company which processed uranium ore, which it sold to the 
US Atomic Energy Commission from 1951 to 1966 and to private 
sources from 1966 to 1970. This statement evaluates six alterna- 
tives for stabilization and disposal of the tailings and other 
contaminated materials: (1) No action. (2) Stabilization at the 
Grand Junction site. (3) Disposal at the Cheney Reservoir site with 
truck transport. (4) Disposal at the Cheney Reservoir site with train 
and truck transport. (5) Disposal at the Two Road site with truck 
transport. (6) Disposal at the Two Road site with train and truck 
transport. All of the alternatives except no action include remedial 
action at an estimated 3465 vicinity properties. Alternative 3 is 
DOE’s preferred alternative. 


19243 (DOE/EIS—0126-F-Vol.2) Remedial actions at the for- 
mer Climax Uranium Company, Uranium Mill site, Grand 
Junction, Mesa County, Colorado: Volume 2, Appendices: 
Final environmental impact statement. USDOE Albuquerque Op- 
erations Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Dec 1986. 347p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-82AL14086. 
Order Number DE93011697. Source: OSTI; NTIS; GPO Dep. 

This volume contains Appendix F—hydrology report, and Appen- 
dix G-flood plain and wetland assessment. Contents of the 
hydrology report include: surface water; ground water; potentially 
affected hydrogeologic environment-processing site; potentially af- 
fected hydrogeologic environment-Cheney reservoir site; potentially 
affected hydrogeologic environment-Two Road site; and 
conclusions-ground water. 


19244 (DOE/EM-0092P) Strategic plan. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 26 Feb 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93011407. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In November 1989, the Office of Environmental Restoration and 
Waste Management (EM) was formed within the US Department of 
Energy (DOE). The EM Program was born of the recognition that a 
significant national effort was necessary to clean up over 45 years’ 
worth of environmental pollution from DOE operations, including 
the design and manufacture of nuclear materials and weapons. 
Within EM, the Deputy Assistant Secretary for Environmental 
Restoration (EM-40) has been assigned responsibility for the as- 
sessment and cleanup of areas and facilities that are no longer a 
part of active DOE operations, but may be contaminated with vary- 
ing levels and quantifies of hazardous, radioactive, and n-mixed 
waste. Decontamination and decommissioning (D&D) activities are 
managed as an integral part of Envirorunental Restoration cleanup 
efforts. The Office of Environmental Restoration ensures that risks 
to the environment and to human health and safety are either elim- 
inated or reduced to prescribed, acceptable levels. This Strategic 
Plan has been developed to articulate the vision of the Deputy As- 
sistant Secretary for Environmental Restoration and to crystallize 
the specific objectives of the Environmental Restoration Program. 
The document summarizes the key planning assumptions that 
guide or constrain the strategic planning effort, outlines the Envi- 
ronmental Restoration Program's specific objectives, and identifies 
barriers that could limit the Program’s success. 
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(DOE/FTR-93011412) Summary of US Delegation 
visit to Germany emphasizing environmental restoration of 





uranium mining and milling facilities: Foreign trip report, June 
29-July 11, 1992. USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office; Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States). 
Jul 1992. 72p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93011412. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A Delegation of US representatives visited Germany from July | 
through July 10, 1992, to explore areas of possible technology 
exchange in the field of environmental restoration and waste man- 
agement. A primary goal was to determine the scope of the 
German effort to environmentally restore uranium mining and 
milling facilities operated by the former East German Government 
for the former Soviet Union during the cold war era. A related 
purpose of the Delegation was to identify potential areas for an ex- 
change of information, equipment and/or personnel on the basis of 
reciprocity and mutual benefit to the respective national environ- 
mental programs. An Advanced Delegation of personnel from the 
Uranium Mill Tailings Remedial Act Project Office (including Depart- 
ment of Energy (DOE) and Jacobs Engineering) visited the former 
East German mining and milling district from July | through July 5. 
Their purpose was to select appropriate sites for the Primary Dele- 
gation which began its visit on July 6. Three WISMUT facilities 
were selected; and, the entire Delegation, headed by Pat Whitfield 
of DOE and accompanied by Bob Dyer of EPA, Kay Whitfield of 
NRC, Ralph Lightner of DOE, and the Advance Delegation mem- 
bers, toured these areas. A detailed itinerary of both groups is 
shown in Appendix A. Appendix B shows selected photos of the 
sites visited. Appendix C shows the business cards of the German 
individuals who were visited. 


19246 (DOE/ID/12584-59) Denver Radium Site — Operable 
Unit X closeout report for the US Environmental Protection 
Agency. Chem-Nuciear Geotech, Inc., Grand Junction, CO (United 
States). Mar 1992. 33p. Sponsored by USDOE, Washington, DC 
(United States); Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC04-861D12584. (GJPO-DR-1). 
Order Number DE93007938. Source: OSTI; NTIS; INIS; GPO Dep. 

The Denver Radium Site consists of properties in the Denver 
area having radioactive contamination left from radium processing 
in the early 1900s. The properties are divided into 11 groups or 
“operable units” to facilitate remedial action management of the 
Site. Under the provisions of the Superfund Amendments and 
Reauthorization Act (SARA) of 1986, the US Environmental Protec- 
tion Agency (EPA) is authorized to respond to a release of a 
hazardous substance or to a substantial threat of such a release 
into the environment. EPA or the state conducts a site inspection 
and uses the Hazard Ranking System to determine placement on 
the EPA National Priorities List (NPL). In 1983, EPA placed the 
Denver Radium Site on the NPL, making it eligible for cleanup un- 
der the EPA Superfund Program. Through a series of interagency 
agreements,EPA has enlisted the support of the US Department of 
Energy Grand junction Projects Office and Chem-Nuclear Geotech, 
Inc., for remedial design and remedial action activities at the Den- 
ver Radium Superfund Site. The US Bureau of Reclamation (USBR) 
is managing the waste transportation and disposal contract. 


19247 (DOE/OR—-01-1138-D1) Remediation schedule for 
inactive liquid low-level waste storage tanks at Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee. Oak Ridge National 
Lab., TN (United States); H and R Technical Associates, Inc., Oak 
Ridge, TN (United States). Mar 1993. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/ER/Sub—90-LJ068/2). Order Number DE93010842. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document, which contains the remediation schedules for the 
inactive liquid low-level waste (LLLW) tanks at Oak Ridge National 
Laboratory, was prepared as required by the Federal Facility 
Agreement (FFA). It includes the current status, planned pre- 
Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) activities, and planned remediation dates 
for the tanks identified in the FFA as Category D (removed-from- 
service) tanks. The inactive tanks under consideration are located 
in four waste area groupings (WAGs): 1, 5, 8, and 9. The tank re- 
mediation strategy is to remove the liquid contents, stabilize each 
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tank to the extent possible, and remediate each tank as part of the 
CERCLA process for the WAG or operable unit (OU) to which it 
belongs. Some tanks are in WAG/OUs that have already begun the 
CERCLA process (WAG 1 Gunite and Associated Tanks OU, and 
WAG 5). Others are already empty (free of liquids) and stable, 
awaiting remediation as part of their WAG/OU A number of others 
are currently being emptied and investigated to determine what, if 
any, interim corrective measures may be needed. The schedule for 
each WAG that contains any inactive LLLW tanks is shown in a fig- 
ure, and the dates for specific activities are shown in tablet The 
current status of each tank and its planned pre-CERCLA activities 
are provided in an appendix. 


19248 (DOE/RL-92-53) State Environmental Policy Act 
environmental checklist forms for the 218-E-8 Borrow Pit De- 
molition Site Closure plan. USDOE Richland Operations Office, 
WA (United States); Westinghouse Hanford Co., Richland, WA 
(United States). Nov 1992. 138p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93008827. Source: OSTI; NTIS; INIS; GPO Dep. 

The 218-E-8 Demolition Site was the site of a single demolition 
event in November of 1984. This demolition event was a form of 
thermal treatment for spent or abandoned chemical waste. Be- 
cause the 218-E-8 Demolition Site will no longer be used for this 
thermal activity, the site will be closed. Closure will be conducted 
pursuant to the requirements of the Washington State Department 
of Ecology (Ecology) Dangerous Waste Regulations, Washington 
Administrative Code (WAC) 173-303-610 and 40 CFR 270.1. Clo- 
sure also will satisfy closure requirements of WAC 173-303-680. 
This closure plan presents a description of the 218-E-8 Demolition 
Site, the history of the waste treated, and the approach that will be 
followed to close the 218-E-8 Demolition Site. Because dangerous 
waste does not include the source, special nuclear, and by-product 
material components of mixed waste, radionuclides are not within 
the scope of WAC 173-303 or of this closure plan. The information 
on radionuclides is provided only for general knowledge where 
appropriate. Only dangerous constituents derived from 218-E-8 De- 
molition Site operations will be addressed in this closure plan in 
accordance with WAC 173-303-610(2)(b)(i). 


19249 (DOE/UMTRA-140) Remedial action plan for stabi- 
lization of the inactive Uranium Mill Tailings Site at 
Canonsburg, Pennsylvania: Uranium Mill Tailings Remedial 
Action Project. USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Project Office. Oct 1983. 
366p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-82AL14086. Order Number DE93010208. 
Source: OSTI; NTIS; GPO Dep. 

This Remedial Action Plan (RAP) has been developed to serve a 
twofold purpose. It presents the series of activities which are pro- 
posed by the Department of Energy (DOE) to effect permanent 
control of radioactive materials at the inactive uranium processing 
site in Canonsburg, Pennsylvania. It also serves to document the 
agreement of the Commonwealth of Pennsylvania and the concur- 
rence of the Nuclear Regulatory Commission (NRC) in the 
remedial action. This document has been structured to provide a 
comprehensive understanding of the remedial action proposed for 
the Canonsburg site. Detailed supporting information can befound 
in appendices and referenced documents. Section 2.0 presents the 
EPA standards, including a discussion of their objectives. Section 
3.0 traces the history of operations at the Canonsburg site with a 
description of the present site characteristics. Section 4.0 provides 
a definition of site-specific problems, a listing of remedial action al- 
ternatives which have been considered and the action which is 
being proposed. Section 5.0 presents a summary of the conceptual 
design for the proposed action which includes objectives, design 
features, schedule, cost and implementation methods. Section 6.0 
summarizes the plan for ensuring health and safety protection for 
the surrounding community and the on-site workers. Section 7.0 
describes the features of the longterm maintenance and surveil- 
lance plan. Section 8.0 documents the on-going activities to keep 
the public informed and participating in the project. 


19250 (DOE/UMTRA-050127-0000) Baseline risk assess- 
ment for groundwater contamination at the uranium mill 
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tailings site, Gunnison, Colorado. USDOE Albuquerque Field Of- 
fice, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Nov 1990. 72p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-82AL14086. Order Num- 
ber DE93010395. Source: OSTI; NTIS; INIS; GPO Dep. 

The Gunnison Baseline Risk Assessment for Groundwater Con- 
tamination at the Uranium Mill Tailings Site was performed to 
determine if long-term use of groundwater from domestic wells 
near the site has a potential for adverse health effects. The risk as- 
sessment was based on the results of sampling domestic wells 
during 1989-1990. A risk assessment evaluates health risks by 
comparing the amount of a contaminant taken in by a person with 
the amount of the contaminant that may be toxic. The Gunnison 
Risk Assessment used high intake values to estimate the maxi- 
mum levels a person might be exposed to. The results of the risk 
assessment are divided into cancer (carcinogenic) risks and non- 
carcinogenic risks. Five key contaminants were evaluated for 
adverse health risks: uranium, manganese, lead antimony, and 
cadmium. Due to the potential health risks and the unavoidable un- 
certainties associated with limited groundwater and toxicity data, it 
is prudent public health policy to provide a permanent alternate 
water supply. Additionally, providing a permanent alternate water 
supply is cost-effective compared to long-term routine monitoring. 


19251 (DOE/UMTRA—050128-0000) Site-specific analysis of 
the cobbly soils at the Grand Junction processing site. US- 
DOE Albuquerque Field Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Jun 1992. 162p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-91AL62350. Order Number DE93010392. Source: OSTI; 
NTIS; INIS; GPO Dep 

This report describes a recent site-specific analysis to evaluate 
the necessity of a recommendation to install a slurry trench around 
the Grand Junction processing site. The following analysis ad- 
dresses the cobbly nature of the site’s radiologically contaminated 
foundation soil, reassesses the excavation depths based on bulk 
radionuclide concentrations, and presents data-based arguments 
that support the elimination of the initially proposed slurry trench. 
The slurry trench around the processing site was proposed by the 
Remedial Action Contractor (RAC) to minimize the amount of water 
encountered during excavation. The initial depths of excavation de- 
veloped during conceptual! design, which indicated the need for a 
slurry wall, were reexamined as part of this analysis. This reanaly- 
sis, based on bulk concentrations of a cobbly subsoil, supports 
decreasing the original excavation depth, limiting the dewatering 
quantities to those which can be dissipated by normal construction 
activities. This eliminates the need for a slurry trench andseparate 
water treatment prior to permitted discharge. 


19252 (DOE/UMTRA-050129-0000) Neutron moisture moni- 
toring (NMM) and moisture contents in the Green River, Utah, 
UMTRA disposal cell. USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Jun 1992. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE93010393. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides the basis for the US Department of Energy's 
(DOE) request to discontinue neutron moisture monitoring (NMM) 
at the Green River, Utah, Uranium Mill Tailings Remedial Action 
(UMTRA) disposal cell and decommission the neutron access 
holes. After 3 years of monitoring the disposal cell, the DOE has 
determined that the NMM method is not suitable for determining 
changes in moisture content in the disposal cell. Existing tailings 
moisture contents in the disposal cell result in a low seepage flux. 
The combination of a low seepage flux and geochemical retarda- 
tion by foundation materials underneath the disposal cell ensures 
that the proposed US Environmental Protection Agency (EPA) 
groundwater protection standards will not be exceeded within the 
design life of the disposal cell. To assess the effectiveness of the 
NMM method for monitoring moisture contents In the disposal cell 
at Green River, the DOE subsequently conducted a field study and 
a review of historical and new literature. The literature review al- 
lowed the DOE to identify performance criteria for the NMM 
method. Findings of these studies suggest that: The NMM method 
is not sensitive to the low moisture contents found in the disposal 
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cell.; there is an insufficient range of moisture contents in the dis- 
posal cell to develop a field calibration curve relating moisture 
content to neutron counts; it is not possible to collect NMM data 
from the disposal cell that meet data quality objectives for precision 


and accuracy developed from performance criteria described in the 
literature. 


19253 (DOE/UMTRA-050424-0049) Design criteria for 
stabilization of inactive uranium mill tailings sites. USDOE Al- 
buquerque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Jun 1984. 60p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086. Order Number DE93010095. Source: OSTI; NTIS; 
GPO Dep. 

The site-specific Remedial Action Plan (RAP), which includes the 
Site Conceputal Design (SCD); the Processing Site Characteriza- 
tion Report (PSCR); the Disposal Site Characterization Report 
(DSCR), (if required); and the project Site Design Criteria (SDC), 
as a set, have been prepared by the Technical Assistance Contrac- 
tor (TAC) at the direction of the Department of Energy (DOE), and 
provide the Remedial Action Contractor (RAC) with sufficient infor- 
mation to complete the remedial action engineering designs. This 
Site Design Criteria (SDC) provides the basis or guidelines for the 
RAC to prepare the final design documentation for the Uranium 
Mill Tailings Remedial Action (UMTRA) Project sites. This docu- 
ment provides a set of operating procedures, formats for drawings, 
specifications, calculations, schedules and cost estimates, and min- 
imum design constraints. 


19254 (DOE/UMTRA-—050503-0000) Remedial Action Plan 
and site design for stabilization of the inactive uranium mill 
tailings site at Durango, Colorado: Remedial action selection 
report: Revised final report. USDOE Albuquerque Field Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office. Dec 1991. 56p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC04-91AL62350  ;FC04- 
82AL16257. Order Number DE93010352. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The uranium mill tailings site near Durango, Colorado, was one 
of 24 inactive uranium mill sites designated to be remediated by the 
US Department of Energy (DOE) under the Uranium Mill Tailings 
Radiation Control Act of 1978 (UMTRCA). Part of the UMTRCA re- 
quires that the US Nuclear Regulatory Commission (NRC) concur 
with the DOE’s Remedial Action Plan (RAP) and certify that the re- 
medial action conducted at the site complies with the standards 
promulgated by the US Environmental Protection Agency (EPA). In- 
cluded in the RAP is this Remedial Action Selection Report (RAS), 
which has been developed to serve a two-fold purpose. First, it de- 
scribes the activities that have been conducted by the DOE to 
accomplish remediation and long-term stabilization and control of 
the radioactive materials at the inactive uranium mill processing 
site near Durango, Colorado. Secondly, this document and the rest 
of the RAP, upon concurrence and execution by the DOE, the 
State of Colorado, and the NRC, become Appendix B of the Coop- 
erative Agreement between the DOE and the State of Colorado. 


19255 (DOE/UMTRA-050503-0000-Attach.2) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 
uranium mill tailings site at Durango, Colorado: Attachment 2, 
Geology report: Revised final report. USDOE Albuquerque Field 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Dec 1991. 77p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350 ;FC04- 
82AL16257. Order Number DE93010384. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Detailed investigations of geologic, geomorphic, and seismic 
conditions at the Bodo Canyon disposal site were conducted. The 
purpose of these investigations was basic site characterization and 
identification of potential geologic hazards that could affect long- 
term site stability. Subsequent engineering studies, such as 
analyses of hydrologic and liquefaction hazards, used the data de- 
veloped in these studies. The geomorphic analysis was employed 
in the design of effective erosion protection. Studies of the regional 
and local seismotectonic setting, which included a detailed search 
for possible capable faults within a 65 kilometer radius of the site, 
provided the basis for seismic design parameters. The scope of 





work performed included the following: Compilation and analysis of 
previous published and unpublished geologic literature and maps; 
Review of historical and instrumental earthquake data; Review of 
site-specific subsurface geologic data, including lithologic and geo- 
physical logs of exploratory boreholes advanced in the site area; 
Photogeologic interpretations of existing conventional aerial pho- 
tographs; and, Ground reconnaissance and mapping of the site 
region. 


19256 (DOE/UMTRA-050503-0000-Attach.3) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 
uranium mill tailings site at Durango, Colorado: Attachment 3, 
Groundwater hydrology report: Revised final report. USDOE 
Albuquerque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office. Dec 1991. 411p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350 ;FC04-82AL16257. Order Number DE93010385. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) has established 
health and environmental protection regulations to correct and pre- 
vent groundwater contamination resulting from processing activities 
at inactive uranium milling sites. According to the Uranium Mill Tail- 
ings Radiation Control Act of 1978, (UMTRCA) the US Department 
of Energy (DOE) is responsible for assessing the inactive uranium 
processing sites. The DOE has determined this assessment shall 
include information on hydrogeologic site characterization. The wa- 
ter resources protection strategy that describes how the proposed 
action will comply with the EPA groundwater protection standards 
is presented in Attachment 4. Site characterization activities 
discussed in this section include: Characterization of the hydrogeo- 
logic environment; characterization of existing groundwater quality; 
definition of physical and chemical characteristics of the potential 
contaminant source; and description of local water resources. 


19257 (DOE/UMTRA-050503-0000-Attach.4) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 


uranium mill tailings site at Durango, Colorado: Attachment 4, 
Water resources protection strategy: Revised final report. US- 
DOE Albuquerque Field Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Dec 1991. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 


91AL62350 ;FC04-82AL16257. Order 
Source: OSTI; NTIS; INIS; GPO Dep. 

To achieve compliance with the proposed US Environmental Pro- 
tection Agency (EPA) groundwater protection standards (Subpart A 
of 40 CFR 192), the US Department of Energy (DOE) proposes to 
meet background concentrations or the EPA maximum concentra- 
tion limits (MCLS) for hazardous constituents in groundwater in the 
uppermost aquifer (Cliff House/Menefee aquifer) at the point of 
compliance (POC) at the Uranium Mill Tailings Remedial Action 
(UMTRA) Project disposal site in Bodo Canyon near Durango, Col- 
orado (DOE, 1989). Details of hydrologic site characterization at 
the disposal site are provided in Attachment 3, Groundwater Hy- 
drology Report. The principal features of the water resources 
protection strategy for the Bodo Canyon disposal site are pre- 
sented in this document. 


Number DE93010386. 


19258 (DOE/UMTRA-050503-0000-Attach.5) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 
uranium mill tailings site at Durango, Colorado: Attachment 5, 
Dewatering report: Revised final report. USDOE Albuquerque 
Field Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Dec 1991. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350 
;FC04-82AL16257. Order Number DE93010387. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report provides an update on dewatering activities at the 
Durango disposal embankment and presents recommendations for 
the work required to complete the closure of the cell in 1990 (Sec- 
tion 2). In October 1989, test pit investigations were performed and 
a toe trench was excavated at the eastern slope of the disposal 
embankment. A description and results of the test pit investigations 
along with the implications . of the results relative to the over . all 
dewatering effort are discussed in Sections 3 through 5. Installation 
and performance of the 17-well dewatering system were previously 
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described in’ the “StatusReport on Dewatering of Disposal Em- 
bankment” issued in September, 1989. Additional studies are still 
on-going and are described in Section 6. Laboratory analysis con- 
tinues on samples taken from the test pits. TAC’s characterization 
of the hydrogeological conditions at the Durango site is also pro- 
ceeding. Results of these studies will be presented in subsequent 
reports. Appendices A and B present construction details of the 
well point system, toe trench and holding pond. Appendix C sum- 
marizes the performance-of the 17 pumping wells prior to winter 
shutdown and provides information on pumping rates, drawdowns, 
and disposition of the wells. Appendix D outlines the chronology of 
the dewatering effort to date 


19259 (DOE/UMTRA-050503-0000-Attach.6) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 
uranium mill tailings site at Durango, Colorado: Attachment 6, 
Supplemental standard for Durango processing site: Revised 
final report. USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Dec 
1991. 123p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350 ;FC04-82AL16257. Order 
Number DE93010388. Source: OSTI; NTIS; INIS; GPO Dep. 
Excavation control to the 15 pCi/g radium-226 (Ra-226) standard 
at certain areas along the Animas River on the Durango Site would 
require extensive engineering and construction support. Elevated 
Ra-226 concentrations have been encountered immediately adja- 
cent to the river at depths in excess of 7 feet below the present 
river stage. Decontamination to such depths to ensure compliance 
with the EPA standards will, in our opinion, become unreasonable. 
This work does not appear to be in keeping with the intent of the 
standards. Because the principal reason for radium removal is re- 
duction of radon daughter concentrations (RDC) in homes to be 
built onsite, and because radon produced at depth will be 
attenuated in clean fill cover before entering such homes, it is ap- 
propriate to calculate the depth of excavation needed under a 
home to reduce RDC to acceptable levels. Potential impact was 
assessed through radon emanation estimation, using the RAECOM 
computer model. Elevated Ra-226 concentrations were encoun- 
tered during final radium excavation of the flood plain below the 
large tailings pile, adjacent to the slag area. Data from 7 test pits 
excavated across the area were analyzed to provide an estimate of 
the Ra-226 concentration profile. Results are given in this report. 


19260 (DOE/UMTRA—050504-0039) Remedial Action Plan 
and site conceptual design for stabilization of the inactive ura- 
nium mill tailings site at Shiprock, New Mexico. Hill, T.V. 
(USDOE Albuquerque Operations Office, NM (United States). Ura- 
nium Mill Tailings Remedial Action Project Office); Morley, J.A.; 
Began, E.T. USDOE Albuquerque Operations Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Jun 
1985. 270p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086 ;FC04-83AL16258. Order 
Number DE93010887. Source: OST; NTIS; GPO Dep. 

This Remedial Action Plan (RAP) has been developed to serve a 
twofold purpose. It presents the series of activities which are pro- 
posed by the Department of Energy (DOE) to effect long-term 
control of radioactive materials at the inactive uranium processing 
site located on the Navajo Reservation at Shiprock, New Mexico. It 
also serves to document the concurrence of both the Navajo Na- 
tion and the Nuclear Regulatory Commission (NRC) in the remedial 
action. This document has been structured to provide a compre- 
hensive understanding of the remedial action proposed for the 
Shiprock site. Detailed supporting information can be found in ap- 
pendices and referenced documents. Section 2.0 presents the EPA 
standards, including a discussion of their objectives. Section 3.0 
traces the history of operations at the Shiprock site with a descrip- 
tion of the present site characteristics. Section 4.0 provides a 
definition of site-specific problems, a listing of remedial action alter- 
natives which have been considered, and the action which is being 
proposed. Section 5.0 presents a summary of the conceptual de- 
sign for the proposed action which includes objectives, design 
features, schedule, cost, and implementation methods. Section 6.0 
summarizes the plan for ensuring health and safety protection for 
the surrounding community and the onsite workers. Section 7.0 
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presents a detailed listing of the responsibilities of the project par- 
ticipants. Section 8.0 describes the quality assurance process that 
will be used by the RAC during construction. Section 9.0 describes 
the features of the long-term maintenance and surveillance plan. 
Section 10.0 documents the on-going activities to keep the public 
informed and participating in the project. Attached as part of the 
RAP are five appendices which describe in more detail various as- 
pects of the remedial action. 


19261 (DOE/UMTRA-—050506-0000-Vol.1) Remedial Action 
Pian and site design for stabilization of the inactive uranium 
mill tailings site at Rifle, Colorado: Volume 1, Text: Appen- 
dices A, B, and C: Final report. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Feb 1990. 182p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-82AL14086 
-FC04-85AL20533. Order Number DE93010203. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document has been structured to provide a comprehensive 
understanding of the remedial action proposed for the Rifle sites. 
That remedial action consists of removing approximately 4,185,000 
cubic yards (cy) of tailings and contaminated materials from their 
current locations, transporting, and stabilizing the tailings material 
at the Estes Gulch disposal site, approximately six miles north of 
Rifle. The tailings and contaminated materials are comprised of ap- 
proximately 597,000 cy from Old Rifle, 3,232,000 cy from New 
Rifle, and 322,000 cy from vicinity properties and about 34,000 cy 
from demolition. The remedial action plan includes specific design 
requirements for the detailed design and construction of the 
remedial action. An extensive amount of data and supporting infor- 
mation have been generated for this remedial action and cannot all 
be incorporated into this document. Pertinent information and data 
are included with reference given to the supporting documents. 
19262 


(DOE/UMTRA-050506-0000-Vol.2) Remedial action 


plan and site design for stabilization of the inactive uranium 
mill tailings sites at Rifle, Colorado: Volume 2, Appendices D 


and E: Final report. USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Feb 1992. 636p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC04-82AL16257. Order Number 
DE93010763. Source: OSTI; NTIS; INIS; GPO Dep. 

This appendix assesses the present conditions and data gath- 
ered about the two inactive uranium mill tailings sites near Rifle, 
Colorado, and the designated disposal site six miles north of Rifle 
in the area of Estes Gulch. It consolidates available engineering, 
radiological, geotechnical, hydrological, meteorological, and other 
information pertinent to the design of the Remedial Action Plan 
(RAP). The data characterize conditions at the mill, tailings, and 
disposal site so that the Remedial Action Contractor (RAC) may 
complete final designs for the remedial actions. 


19263 (DOE/UMT RA-050508-0000) Remedial Action Plan 
and site design for stabilization of the inactive uranium mill 
tailings site at Gunnison, Colorado: Remedial action selection 
report: Final report. USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Oct 1992. 97p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE93010473. Source: OSTI; NTIS; INIS; GPO Dep. 

The Gunnison uranium mill tailings site is just south of the city 
limits of Gunnison, Colorado, in the south-central part of the state. 
The entire site covers 61 acres in the valley of the Gunnison River 
and Tomichi Creek. Contaminated materials at the Gunnison pro- 
cessing site include the tailings pile, covering about 35 acres to an 
average depth of nine feet and containing 459,000 cubic yards. 
Ore storage areas and the former mill processing area cover about 
20 acres on the south side of the site. The volume of contaminated 
materials to be disposed of as part of the remedial action is esti- 
mated to be 718,900 cubic yards. An interim action was approved 
by the US Department of Energy to eliminate existing safety haz- 
ards to the Gunnison community. These actions, started in 
September 1991, included demolition of mill buildings and related 
processing facilities, excavation of two underground storage tanks, 
removal of asbestos and other hazardous materials from buildings, 
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storage of those materials in a secured area on the site, and im- 
provements of site security. 


19264 (DOE/UMTRA-050508-0000-Attach.2) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 
uranium mill tailings site at Gunnison, Colorado: Attachment 
2, Geology report: Final report. USDOE Albuquerque Field Of- 
fice, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Oct 1992. 72p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. Order Num- 
ber DE93010474. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed investigations of geologic, geomorphic, and seismic con- 
ditions at the Landfill disposal site were conducted. The purpose of 
these studies was basic site characterization and identification of 
potential geologic hazards that could affect long-term site stability. 
Subsequent engineering studies, such as analyses of hydrologic 
and liquefaction hazards, used the data developed in these studies. 
The geomorphic analysis was employed in the design of effective 
erosion protection. Studies of the regional and local seismotectonic 
setting, which included a detailed search for possible capable 
faults within a 65-kilometer (km) (40-mile) radius of the site, pro- 
vided the basis for seismic design parameters. The scope of work 
performed included the following: Compilation and analysis of pre- 
vious published and unpublished geologic literature and maps. 
Review of historical and instrumental earthquake data. Review of 
site-specific subsurface geologic data, including lithologic and geo- 
physical logs of exploratory boreholes advanced in the site area. 
Photogeologic interpretations of existing conventional aerial pho- 
tographs. Ground reconnaissance and mapping of the site region. 


19265 (DOE/UMTRA-050508-0000-Attach.3) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 
uranium mill tailings site at Gunnison, Colorado: Attachment 
3, Groundwater hydrology report: Final report. USDOE Albu- 
querque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office. Oct 1992. 66p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93010475. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) has established 
health and environmental protection regulations to correct and pre- 
vent groundwater contamination resulting from processing activities 
at inactive uranium milling sites (40 CFR Part 192). According to 
the Uranium Mill Tailings Radiation Control Act of 1978, (UMTRCA) 
(48 CFR 590), the US Department of Energy (DOE) is responsible 
for assessing the inactive uranium processing sites. The DOE has 
determined that this assessment shall include information on hy- 
drogeologic site characterization. The water resources protection 
strategy that describes how the proposed action will comply with 
the EPA groundwater protection standards is presented in Attach- 
ment 4. Site characterization activities discussed in this attachment 
include the following: Characterization of the hydrogeologic envi- 
ronment, including hydro-stratigraphy, groundwater occurrence, 
aquifer parameters, and areas of recharge and discharge. Charac- 
terization of existing groundwater quality by comparison with 
background water quality and the maximum concentration limits 
(MCLs) of the proposed EPA groundwater protection standards. 
Definition of physical and chemical characteristics of the potential 
contaminant source, including concentration and leachability of the 
source in relation to migration in groundwater and hydraulically 
connected surface water. Description of local water resources, 
including current and future use and value, availability, and alterna- 
tive supplies. 


19266 (DOE/UMT RA-050508-0000-Attach.3-App.A) Remedial 
Action Plan and site design for stabilization of the inactive 
uranium mill tailings site at Gunnison, Colorado: Appendix A 
to Attachment 3, Tables: Final report. USDOE Albuquerque 
Field Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Oct 1992. 494p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93010476. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains the following tables: monitoring well infor- 
mation; static ground water levels; background ground water quality 
data by parameter; 1984 lysimeter tailings pore water quality by 





parameter; lysimeter tailings pore fluid quality data by parameter; 
and on site/downgradient ground water quality data by parameter. 


19267 (DOE/UMTRA-050508-0000-Attach.3-App.B) Remedial 
Action Plan and site design for stabilization of the inactive 
uranium mill tailings site at Gunnison, Colorado: Appendix B 
to Attachment 3, Lithologic logs: Final report. USDOE Albu- 
querque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office. Oct 1992. 410p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93010484. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This volume contains lithologic logs for processing site and for 
disposal site. 


19268 (DOE/UMTRA-050508-0000-Attach.3-App.C) Remedial 
Action Pian and site design for stabilization of the inactive ura- 
nium mill tailings site at Gunnison, Colorado: Appendix C to 
Attachment 3, Calculations: Final report. USDOE Albuquerque 
Field Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Oct 1992. 1033p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93010485. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) has established 
health and environmental protection regulations to correct and pre- 
vent groundwater contamination resulting from processing activities 
at inactive uranium milling sites (40 CFR 192). The US Department 
of Energy (DOE) is responsible for assessing the inactive uranium 
processing sites. The DOE has determined this assessment shall 
include information on hydrogeologic site characterization. This 
document contains appendices to Attachment 3, Groundwater Hy- 
drology Report included are calculations. 


19269 (DOE/UMTRA-050508-0000-Attach.4) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 
uranium mill tailings site at Gunnison, Colorado: Attachment 
4, Water resources protection strategy: Final report. USDOE 
Albuquerque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office. Oct 1992.°25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93010471. Source: OSTI; NTIS; 
INIS; GPO Dep. 

To achieve compliance with the proposed US Environmental Pro- 
tection Agency (EPA) groundwater protection standards the US 
Department of Energy (DOE) proposes to meet background con- 
centrations or the EPA maximum concentration limits (MCLS) for 
hazardous constituents in groundwater in the uppermost aquifer at 
the point of compliance (POC) at the Gunnison Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project disposal site near 
Gunnison, Colorado. The proposed remedial action will ensure pro- 
tection of human health and the environment. A summary of the 
principal features of the water resources protection strategy for the 
Gunnison disposal site is included in this report. 


19270 (DOE/UMTRA-050508-0000-Attach.5) Remedial Ac- 
tion Plan and site design for stabilization of the inactive 
uranium mill tailings site at Gunnison, Colorado: Attachment 
5, Supplemental radiological data: Final report. USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Oct 1992. 174p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-91AL62350. Order Number DE93010472. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Diffusion coefficients for radon gas in earthen materials are re- 
quired to design suitable radon-barrier covers for uranium tailings 
impoundments and other materials that emit radon gas. Many early 
measurements of radon diffusion coefficients relied on the differ- 
ences in steady-state radon fluxes measured from radon source 
before and after installation of a cover layer of the material being 
tested. More recent measurements have utilized the small-sample 
transient (SST) technique for greater control on moistures and den- 
sities of the test soils, greater measurement precision, and reduced 
testing time and costs. Several of the project sites for the US De- 
partment of Energy's Uranium Mill Tailings Remedial Action 
(UMTRA) Program contain radiologically contaminated subsurface 
material composed predominantly of cobbles, gravels andsands. 


05 NUCLEAR FUELS 
0540 Health and Safety 


Since remedial action designs require radon diffusion coefficients 
for the source materials as well as the cover materials, these cob- 
bly and gravelly materials also must be tested. This report contains 
the following information: a description of the test materials used 
and the methods developed to conduct the SST radon diffusion 
measurements on cobbly soils; the protocol for conducting radon 
diffusion tests oncobbly soils; the results of measurements on the 
test samples; and modifications to the FITS computer code for an- 
alyzing the time-dependent radon diffusion data. 


19271 (DOE/UMTRA-050510-GRNO) Modifications to the 
Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Green River, Utah: RAP 
Modification No. 1: Final report. USDOE Albuquerque Field Of- 
fice, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Oct 1991. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-82AL14086 ;FC04- 
81AL16309. Order Number DE93009102. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This modification to the Green River Final Remedial Action Plan 
(FRAP) represents the changes made to the document in accor- 
dance with a joint agreement between the US Department of 
Energy (DOE) and the US Nuclear Regulatory Commission (NRC) 
outlined in a letter dated August 7, 1991. As specified in this letter, 
methylene chloride will no longer be analyzed in groundwater sam- 
ples collected from on-site monitor wells. All references to 
methylene chloride sampling have been deleted from the FRAP, as 
indicated by the pages in Section 2.0 of this document. 


19272 (DOE/UMT RA-050510-GRNO-Vol.1) Remedial Action 
Plan and final design for stabilization of the inactive uranium 
mill tailings at Green River, Utah: Volume 1, Text, Appendices 
A, B, and C: Final report. Matthews, M.L. (USDOE Albuquerque 
Operations Office, NM (United States). Uranium Mill Tailings Reme- 
dial Action Project Office); Alkema, K. USDOE Albuquerque 
Operations Office, NM (United States). Uranium Mill Tailings Reme- 
dial Action Project Office; Utah Dept. of Health, Salt Lake City, UT 
(United States). Environmental Health Div. Mar 1991. 168p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-82AL14086 ;FC04-82AL16257. Order Number DE93008967. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This Remedial Action Plan (RAP) has been developed to serve a 
threefold purpose. It presents the series of activities that are pro- 
posed by the US Department of Energy (DOE) to accomplish 
long-term stabilization and control of radioactive materials at the in- 
active uranium processing site located near Green River, Utah. It 
provides a characterization of the present conditions of the site. It 
also serves to document the concurrence of the state of Utah and 
the US Nuclear Regulatory Commission (NRC) in the remedial ac- 
tion. This agreement, upon execution by the DOE and the state of 
Utah, and concurrence by the NRC, becomes Appendix 8 of the 
Cooperative Agreement. 


19273 (DOE/UMTRA-050510-GRNO-Vol.3) Remedial Action 
Plan and final design for stabilization of the inactive uranium 
mill tailings at Green River, Utah: Volume 3, Appendix F, Final 
design, specifications, and drawings: Final report. USDOE Al- 
buquerque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office; Morrison-Knudsen Engineers, inc., 
San Francisco, CA (United States). Jan 1989. 217p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086 ;FC04-82AL16257. Order Number DE93009099. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains: bidding requirements; terms and condi- 
tions; specifications for general requirements and sitework; and 
subcontract drawings. 


19274 (DOE/UMTRA-050515-0000-Vol.1) Remedial Action 
Plan and site conceptual design for stabilization of the inac- 
tive uranium mill tailings site at Spook, Wyoming: Volume 1, 
Text, Appendices A, B, C, D, and E: Final report. Matthews, 
M.L. (USDOE Albuquerque Operations Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office); Sullivan, M. 
USDOE Albuquerque Operations Office, NM (United States). Ura- 
nium Mill Tailings Remedial Action Project Office. Apr 1990. 681p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC04-82AL14086 ;FC04-83AL19454. Order 
DE93010465. Source: OSTI; NTIS; INIS; GPO Dep. 
This Remedial Action Plan (RAP) has been developed to serve a 
threefold purpose. It presents the series of activities which are pro- 
posed by the US Department of Energy (DOE) to accomplish 
long-term stabilization and control of radioactive materials at an in- 
active uranium processing site northeast of Casper, Wyoming, and 
referred to as the Spook site. It provides a characterization of the 
present conditions at the site and also serves to document the con- 
currence of the State of Wyoming and the US Nuclear Regulatory 
Commission (NRC) in the remedial action. This agreement, upon 
execution by the DOE and the State of Wyoming, and concurrence 
by the NRC, becomes Appendix B of the Cooperative Agreement. 


19275 (DOE/UMTRA-—050515-0000-Vol.2-App.F) Remedial 
Action Plan and site conceptual design for stabilization of the 
inactive uranium mill tailings site at Spook, Wyoming: Volume 
2, Appendix F, Final plans and specifications: Final report. 
USDOE Albuquerque Field Office, NM (United States). Uranium 
Mill Tailings Remedial Action Project Office; Jacobs Engineering 
Group, Inc., Pasadena, CA (United States); Wyoming State Gov- 
2rnment, Cheyenne, WY (United States). Apr 1990. 220p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-82AL14086 ;FC04-83AL19454. Order Number 
DE93010466. Source: OSTI; NTIS; INIS; GPO Dep. 

Contents of this volume inciude: bidding requirements; terms 
and conditions; specifications for general requirements; specifica- 
tions for sitework; and subcontract drawings. 


19276 (DOE/UMTRA-—050516-0000-Vol.2) Remedial action 
plan and site conceptual design for stabilization of the inac- 
tive uranium mill tailings site at Ambrosia Lake, New Mexico: 
Volume 2, Appendices D and E: Final. USDOE Albuquerque 
Field Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Nov 1991. 493p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350 
;FC04-85AL20533. Order Number DE93009138. Source: OSTI; 
NTIS; INIS; GPO Dep 

This volume contains appendices for site characterization and 
ground water protection strategy. 


Number 


19277 (DOE/UMTRA-050518-0000-App.A-C) Remedial ac- 
tion plan and site design for stabilization of the inactive 
uranium mill tailings site at Tuba City, Arizona: Text, Appen- 
dices A, B, and C: Final report. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Aug 1989. 123p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-82AL14086. Order 
Number DE93009593. Source: OSTI; NTIS; INIS; GPO Dep. 

This Remedial Action Plan (RAP) has been developed to serve a 
threefold purpose. It presents the series of activities which are pro- 
posed by the US Department of Energy (DOE) to accomplish 
long-term stabilization and control of radioactive materials at the in- 
active uranium processing site near Tuba City, Arizona. It provides 
a characterization of the present conditions of the site. It also 
serves to document the concurrence of the Navajo Nation, the 
Hopi Tribe, US Bureau of Indian Affairs (BIA), and the US Nuclear 
Regulatory Commission (NRC) in the remedial action. This agree- 
ment, upon execution by DOE, the Navajo Nation, and the Hopi 
Tribe, and concurrence by NRC, becomes Appendix B of the Co- 
operative Agreement. Following the introduction, contents are as 
follows: Section 2.0 presents the EPA standards, including a dis- 
cussion of their objectives. Section 3.0 summarizes the present site 
characteristics and provides a definition of site-specific problems. 
Section 4.0 is the site design for the proposed action. Section 5.0 
summarizes the plan for ensuring environmental, health, and safety 
protection for the surrounding community and the on-site workers. 
Section 6.0 presents a detailed listing of the responsibilities of the 
project participants. Section 7.0 describes the features of the long- 
term surveillance and maintenance plan. Section 8.0 presents the 
quality assurance aspects of the project. Section 9.0 documents 


the ongoing activities to keep the public informed and participating 
in the project. 


19278 (DOE/UMTRA-050518-0000-App.D) Remedial action 
plan and site design for stabilization of the inactive uranium 
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mill tailings site at Tuba City, Arizona: Apendix D, Site charac- 
teriztion. USDOE Albuquerque Field Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office. May 1987. 
429p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-82AL14086. Order Number DE93009594. 
Source: OSTI; NTIS; GPO Dep. 

This appendix assesses the present conditions and data for the 
inactive uranium mill site near Tuba City, Arizona. It consolidates 
available engineering, radiological, geotechnical, hydrological, me- 
terological, and other information pertinent to the design of the 
Remedial Action Plan (RAP). The data characterize conditions at 
the mill and tailings site so that the Remedial Action Contractor 
(RAC) may complete final designs of the remedial actions. 


19279 (DOE/UMTRA-05051 8-0000-App.E) Remedial action 
plan and site design for stabilization of the inactive uranium 
mill tailings site at Tuba City, Arizona: Phase 2, Construction, 
Subcontract documents: Appendix E, final report: Appendix B 
of the cooperative agreement. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Aug 1989. 177p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-82AL14086. Order 
Number DE93009595. Source: OSTI; NTIS; INIS; GPO Dep. 

This appendix discusses Phase Il construction and subcontract 
documents uranium mill site near Tuba City, Arizona. It contains 
the bid schedule, special conditions, specifications, and subcon- 
tract drawings. 


19280 (DOE/UMTRA-—050520-0000) Remedial Action Plan 
and site design for stabilization of the inactive uranium mill 
tailings site at Falls City, Texas: Remedial action selection 
report: Attachment 2, Geology report; Attachment 3, Ground- 
water hydrology report; Attachment 4, Water resources 
protection strategy: Final report. Chernoff, A.R. (USDOE Albu- 
querque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office); Lacker, D.K. USDOE Albuquerque 
Field Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office; Texas State Dept. of Health, Austin, TX 
(United States). Bureau of Radiation Control. Sep 1992. 734p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350 ;FC04-87AL20532. Order Number 
DE93010886. Source: OSTI; NTIS; INIS; GPO Dep. 

The uranium processing site near Falls City, Texas, was one of 
24 inactive uranium mill sites designated to be remediated by the 
US Department of Energy (DOE) under Title | of the Uranium Mill 
Tailings Radiation Control Act of 1978 (UMTRCA). The UMTRCA 
requires that the US Nuclear Regulatory Commission (NRC) con- 
cur with the DOE’s remedial action plan (RAP) and certify that the 
remedial action conducted at the site complies with the standards 
promulgated by the US Environmental Protection Agency (EPA). 
The RAP, which includes this summary remedial action selection 
report (RAS), serves a two-fold purpose. First, it describes the ac- 
tivities proposed by the DOE to accomplish long-term stabilization 
and control of the residual radioactive materials at the inactive ura- 
nium processing site near Falls City, Texas. Second, this document 
and the remainder of the RAP, upon concurrence and execution by 
the DOE, the State of Texas, and the NRC, becomes Appendix B 
of the Cooperative Agreement between the DOE and the State of 
Texas. 


19281 (DOE/UMT RA-050522-0000-Vol.1) Remedial Action 
Plan for stabilization of the inactive uraniferous lignite pro- 
cessing sites at Belfield and Bowman, North Dakota: Volume 
1, Text, Appendices A through C: Final report. USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Dec 1990. 185p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-82AL14086 ;FC04-83AL20536. Order Number DE93010888. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This remedial action plan (RAP) has been developed to serve a 
threefold purpose. It presents the series of activities that are pro- 
posed by the US Department of Energy (DOE) to accomplish 
long-term stabilization and control of radioactive materials at the in- 
active uraniferous lignite processing sites at Belfield and near 
Bowman (at the former Griffin town site), North Dakota. It provides 
a characterization of the present conditions of the sites. It also 





serves to document the concurrence of the state of North Dakota 
and the US Nuclear Regulatory Commission (NRC) in the remedial 
action. This agreement, upon execution by the DOE and the state 
of North Dakota and concurrence by the NRC, becomes Appendix 
B of the Cooperative Agreement. 


19282 (DOE/UMTRA-050522-0000-Vol.2) Remedial Action 
Plan for stabilization of the inactive uraniferous lignite pro- 
cessing sites at Belfield and Bowman, North Dakota: Volume 
2, Appendices D and E: Final report. USDOE Albuquerque Field 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Dec 1990. 567p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC04-82AL14086 
;FC04-83AL20536. Order Number DE93010889. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This appendix is an assessment of the present conditions relative 
to the inactive uraniferous lignite processing sites at Belfield and 
near Bowman, North Dakota. It consolidates available engineering, 
radiological, geotechnical, hydrological, and other information 
pertinent to the design of the Remedial Action Plan (RAP). The ob- 
jective of the information is to characterize the conditions at the 
tailings sites so that the Remedial Action Contractor (RAC) may 
complete final design for stabilization of all contaminated materials. 


19283 (DOE/UMTRA-—150125-0006) Contents of environ- 
mental impact statements prepared for the Uranium Mill 
Tailings Remedial Action Project. USDOE Albuquerque Field Of- 
fice, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Jan 1986. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-82AL14086. Order Num- 
ber DE93010325. Source: OSTI; NTIS; GPO Dep. 

This document presents two versions of the outline for the envi- 
ronmental impact statements (EISS) to be prepared for the 
Uranium Mill Tailings Remedial Action (UMTRA) Project. The first 
displays the basic structure of the statements; it lists only the titles 
of sections. The second is a guide to the contents of the state- 
ments which provides, under each title, a brief summary of 
contents. The outline is intended to comply with the planning re- 
quirements and the definitions of terms established by the Council 
on Environmental Quality as well as DOE Order 5440.IB (imple- 
mentation of the National Environmental Policy Act), and 
compliance with Floodpiain/Wetlands Environmental Review Re- 
quirements. These requirements and definitions are implicity part of 
the outline. The outline presented in this document will guide the 
preparation of ElSs Guidelines for preparation of environmental as- 
sessments for the UMTRA Project are available. 


19284 (DOE/UMTRA-150126-0002) Format and style for en- 
vironmental documents prepared as part of the Uranium Mill 
Tailings Remedial Action Program. USDOE Albuquerque Field 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office; Sandia National Labs., Albuquerque, NM (United 
States). Jun 1980. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93010396. Source: OSTI; NTIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action Program will require 
the preparation of several environmental impact statements and 
several environmental assessments. This guide begins with a sec- 
tion describing in general terms the efforts required to make these 
documents readable. The sections describe the formats to be used 
for the pages, headings, front matter, footnotes, lists, figures, ta- 
bles, references, glossaries, indexes, and appendixes in these 
documents. A final section presents some rules of style to be fol- 
lowed in writing the texts. 


19285 (DOE/UMTRA-150126-0010) Contents of environ- 
mental assessments prepared for the Uranium Mili Tailings 
Remedial Action Project. USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Jan 1986. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93010590. Source: OSTI; NTIS; GPO Dep. 

This document presents two versions of the outline for the envi- 
ronmental assessments (EAS) to be prepared for the Uranium Mill 
Tailings Remedial Action (UMTRA) Project. The first displays the 
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basic structure of the assessments; it lists only the titles of sec- 
tions. The second is a guide to the contents of the assessments 
which provides, under each title, a brief summary of contents. The 
outline is intended to comply with the planning requirements (40 
CFR Part 1501) and the definitions of terms (40-’ CFR Part 1508) 
established by the Council on Environmental Quality as well as 
DOE order 5440.1B (Implementation of the National Environmental 
Policy Act), and compliance with Floodplain/Wetlands Environmen- 
tal Review Requirements (10 CFR Part 1022). These requirements 
and definitions are implicitly part of the outline. The outline pre- 
sented in this document will guide the preparation of EAs. The 
UMTRA Project EAs will be used in determining whether the DOE 
should prepare an environmental impact statement or a finding of 
no significant impact for the actions at each of the sites. If no im- 
pact statement is necessary, the environmental assessment for 
that site will aid the DOE in complying with the National Environ- 
mental Policy Act before beginning remedial actions. If an impact 
statement is needed, the assessment will aid its preparation. 
These purposes, established by the Council on Environmental 
Quality in 40 CFR Part 1508.9(a), have guided the construction of 
the outline presented in this document. Remedial actions at each 
site will include the cleariup of properties in the vicinity of the tail- 
ings sites that have been contaminated by the tailings. 


19286 (DOE/UMTRA-150128-0000) Uranium Mill Tailings 
Remedial Action Project Environmental Protection Implemen- 
tation Pian. USDOE Albuquerque Operations Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Oct 
1992. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE93008958. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tallings Remedial Action (UMTRA) Project En- 
vironmental Protection Implementation Plan (EPIP) has been 
prepared in accordance with the requirements of the US Depart- 
ment of Energy (DOE) Order 5400.1 (Chapter 3, paragraph 2). The 
UMTRA EPIP covers the time period of November 9, 1992, 
through November 8, 1993. It will be updated annually. Its purpose 
is to provide management direction to ensure that the UMTRA 
Project is operated and managed in a manner that will protect, 
maintain, and where necessary, restore environmental quality, min- 
imize potential threats to public health and the environment, and 
comply with environmental regulations and DOE policies. 


19287 (DOE/UMTRA-—150129-0000) Uranium Mill Tailings 
Remedial Action Project Environmental Monitoring Plan. US- 
DOE Albuquerque Field Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office; MK-Ferguson Co., Albu- 
querque, NM (United States); Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Nov 1992. 382p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93008951. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy (DOE) has issued requirements for 
complying with DOLE and other Federal agency environmental reg- 
ulations. DOE Order 5400.1 requires environmental monitoring 
plans for each DOE operation that uses, generates, releases, or 
manages pollutants of radioactive and hazardous materials. 


19288 (DOE/UMTRA-150306-MITI) Mitigation action plan 
for remedial action at the uranium mill tailings sites and dis- 
posal site, Rifle, Colorado. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Dec 1992. 31p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. Order Num- 
ber DE93008956. Source: OSTI; NTIS; INIS; GPO Dep. 

The Old and New Rifle sites cover 66 hectares (164 acres) of 
private land just outside the town of Rifle, in northwestern Col- 
orado. Approximately 3,161,620 cubic meters (4,135,000 cubic 
yards) of Residual Radioactive Materials (RRM) contaminates the 
sites and the adjacent land. The tailings piles at both sites have 
been partially stabilized, seeded, and irrigated to promote a native 
vegetation cover. In May 1987, the DOE released its draft EIS on 
remedial actions at the Rifle sites (DOE, 1987) for public comment. 
The draft EIS analyzed four alternatives, including: No action; Sta- 
bilizing all of the RRM at the New Rifle site; Disposal of all of the 
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RRM at the Estes Guich site, which was the preferred alternative; 
Disposal of all of the RRM at the Lucas Mesa site. 


19289 (DOE/UMTRA-150308-GAME) Report on game 
species of concern associated with the Gunnison Remedial 
Action Project, Gunnison, Colorado. USDOE Albuquerque Field 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Sep 1991. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. Order Num- 
ber DE93010390. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides background information and data used in 
the analysis of potential impacts to game species reported in the 
Environmental Assessment of the Proposed Remedial Action at the 
Gunnison Uranium Mill Tailings Site, Gunnison, Colorado. That en- 
vironmental assessment provides details regarding proposed 
remedial action at the Gunnison site along with a description of ex- 
isting conditions and projected environmental impacts. A summary 
of the proposed action is provided. The uranium mill tailings and 
other contaminated materials at the Gunnison processing site 
would be transported to the Landfill disposal site via the Tenderfoot 
Mountain (TM) haul route. The remedial action would take place 
over a three-year period with two six-month winter shutdowns. The 
first year would consist of site preparation and haul road construc- 
tion. The second year would consist of moving the tailings. 
Movement of the radorvinfiltration barrier cover material and 
erosion protection materiai would take place during the third con- 
struction year. The material used to cover the pile is fine-grained 
material for the radon/infiltration barrier (Sixmile Lane borrow site) 
and rock for erosion protection from the Chance Gulch borrow site. 
The location of the borrow sites used to obtain these materials and 
the associated haul roads is shown. 


19290 (DOE/UMTRA-150308-MITl) Mitigation and monitor- 
ing plan for impacted wetlands at the Gunnison UMTRA 
Project site, Gunnison, Colorado. USDOE Albuquerque Field Of- 
fice, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Jun 1992. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. Order Num- 
ber DE93010391. Source: OSTI; NTIS; INIS; GPO Dep. 

The U.S Department of Energy (DOE) administers the Uranium 
Mill Tailings Remedial Action (UMTRA) Project. The UMTRA 
Project is the result of the Uranium Mill Tailings Radiation Control 
Act(UMTRA) which was passed in response to the public’s concern 
over the potential public health hazards related to uranium mill 
tailings and associated contaminated material at abandoned or oth- 
erwise uncontrolled inactive processing sites throughout the United 
States. The Gunnison, Colorado abandoned uranium mill site is 
one of the sites slated for cleanup by the DOE under authority of 
UMTRA. The contaminated material at this site will be transported 
to a disposal site on US Bureau of Land Management (BLM) land 
east of Gunnison. Remedial action activities will temporarily disturb 
0.8 acre and permanently eliminate 5.1 acres of wetlands. This re- 
port describes the proposed mitigation plan for the 5.9 acres of 
impacted wetlands. In conjunction with the mitigation of the perma- 
nently impacted wetlands through the enhancement of wetland and 
adjacent riparian areas, impacts to wildlife as a result of this 
project will also be mitigated. However, wildlife mitigation is not the 
focus of this document and is covered in relevant BLM permits for 
this project. This plan proposes the enhancement of a 3:1 ratio of 
impacted wetlands in accordance with US Environmental Protec- 
tion Agency guidelines, plus the enhancement of riparian areas for 
wildlife mitigation. Included in this mitigation plan is a monitoring 


plan to ensure that the proposed measures are working and being 
maintained. 


19291 (DOE/UMTRA-150312-0000) Environmental analysis 
and data report prepared for the environmental assessment of 
remedial action at the Lowman uranium mill tailings site near 
Lowman, Idaho: Final report. USDOE Albuquerque Field Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office. Jan 1991. 248p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93008952. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains information and data gathered in support 
of the preparation of the environmental assessment (EA) of the 
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proposed remedial action at the Uranium Mill Tailings Remedial Ac- 
tion (UMTRA) Project site near Lowman, Idaho. The Lowman EA 
was prepared pursuant to the National Environmental Policy Act 
(NEPA), which requires Federal agencies to assess the effects of 
their actions on the environment. It examines the short-term and 
the long-term effects of the US Department of Energy’s (DOE) pro- 
posed remedial action for the Lowman site as well as the no action 
alternative. The DOE will use the information and analyses pre- 
sented in the EA to determine whether the proposed action would 
have a significant impact on the environment. If the impacts are 
determined to be significant, an environmental impact statement 
will be prepared. If the impacts are not judged to be significant, the 
DOE may issue 2 Finding of No Significant Impact and implement 
the proposed action. The information and data presented in this 
environmental analyses and data report are for background 
purposes only and are not required as part of the NEPA decision- 
making process. 


19292 (DOE/UMTRA-150320-EADR) Environmental analy- 
sis and data report prepared for the environmental 
assessment of remedial action at the inactive uranium mill tail- 
ings site near Falls City, Texas. USDOE Albuquerque Field 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Dec 1991. 197p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE93010324. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains information and data gathered in support 
of the preparation of the environmental assessment (EA) of the 
proposed remedial action at the Uranium Mill Tailings Remedial Ac- 
tion (UMTRA) Project site near Falls City, Texas. The Falls City EA 
was prepared pursuant to the National Environmental Policy Act 
(NEPA), which requires Federal agencies to assess the impacts of 
their actions on the environment. It examines the short- and long- 
term effects of the US Department of Energy's (DOE) remedial 
action for the Falls City site as well as the no action alternative. 
The DOE will use the information and analyses presented in the 
EA to determine whether the proposed action would have a signifi- 
cant impact on the environment. If the impacts are determined to 
be significant, an environmental impact statement (EIS) will be pre- 
pared. If the impacts are not determined to be significant, the DOE 
may issue a Finding of No Significant Impact (FONSI) and imple- 
ment the proposed action. The information and data presented in 
this report are for background purposes only and are not required 
as part of the NEPA decision-making process. 


19293 (DOE/UMTRA-400123-0000) Project Charter (MSA- 
143): Revision 1. USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Jul 
1986. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93009471. Source: OSTI; NTIS; GPO Dep. 

Public Law 95-604, “The Uranium Mill Tailings Radiation Control 
Act of 1978” as amended assigns to DOE, other Federal agencies, 
and involved States and Indian tribes, responsibilities for remedial 
actions at 22 inactive uranium mill tailings sites listed in the Act, 
and for any other sites designated by the Secretary prior to 
November 8, 1979. The objective of the UMTRA Project is to pro- 
vide remedial action at the mill tailings sites and associated vicinity 
properties in order to stabilize and control the tailings in a safe and 
environmentally sound manner and to eliminate potential health 
hazards caused by residual levels of uranium decay products that 
exceed EPA standards. A total of 24 uranium mill tailings sites. 
This Project Charter delineates the respective responsibilities and 
authorities of (The Office of Nuclear Energy) (NE) and (Albu- 
querque Operations Office) (AL), and defines the terms and 
conditions for management of the UMTRA Project. Supplementary 
Project management documents which have been and are being 
developed pursuant to this Charter include a Project Plan (PP), a 
Project Management Plan (PMP) and other plans governing the ac- 
complishment of the Project mission Evolution of the program will 
require updates of the Project Plan and Project Management Plan. 


19294 (DOE/UMTRA-400134-0000) Uranium Mill Tailings 
Remedial Action Project: Cost Reduction and Productivity 
improvement Program Project Plan: Revised. USDOE Albu- 
querque Field Office, NM (United States). Uranium Mill Tailings 





Remedial Action Project Office. Nov 1991. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93010588. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of the Cost Reduction/Productivity Improvement 
Program Plan is to formalize and improve upon existing efforts to 
control costs which have been underway since project inception. 
This program plan has been coordinated with the Department of 
Energy (DOE) Office of Environmental Management (EM) and the 
DOE Field Office, Albuquerque (AL). It incorporates prior Uranium 
Mill Tallings Remedial Action (UMTRA) Project Office guidance 
issued on the subject. The opportunities for reducing cosh and im- 
proving productivity are endless. The CR/PIP has these primary 
objectives: Improve productivity and quality; heighten the general 
cost consciousness of project participants, at all levels of their or- 
ganizations; identify and implement specific innovative employee 
ideas that extend beyond what is required through existing pro- 
cesses and procedures; emphasize efforts that create additional 
value for the money spent by maintaining the project Total Esti- 
mated Cost (TEC) at the lowest possible level. 


19295 (DOE/UMTRA-400135-0000) Uranium Mill Tailings 
Remedial Action fiscal year 1992 roadmap. USDOE Albuquerque 
Field Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Feb 1993. 87p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93011699. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project is 
funded and managed as two separate projects: Surface remedia- 
tion (UMTRA-S) and Groundwater compliance (UMTRA-G). Surface 
remediation is a Major System Acquisition and has been completed 
at 10 sites, 7 sites are under construction, and 7 sites are in the 
planning stage. The planning stages of the UMTRA-G Project, a 
major project, began in April 1991. A programmatic environmental 
impact statement (PEIS) has been started. Site characterization 
work and baseline risk assessment will begin FY 1993. Thus, the 
UMTRA-S Project is a mature and ongoing program with the roles 
of various organizations well defined, while the UMTRA-G Project 
is still being formulated and the interfaces between the DOE, 
states and tribes, and the EPA are being established. The Office of 
Environmental Restoration and Waste Management (EM) directed 
that all projects under its authority develop roadmaps for their ac- 
tivities. The UMTRA Project Roadmap was developed by the 
UMTRA Project Office with input from the TAC, RAC, the GJPO, 
and assistance from SAIC. A single roadmap has been prepared 
for both the UMTRA-S and UMTRA-G Projects. This was deemed 
appropriate due to the close relationship between the projects and 
to the fact that the same Government and contractor personnel are 
preparing the roadmaps. Roadmap development is a planning pro- 
cess that focuses on issue identification, root-cause analysis, and 
issues resolution. The methodology is divided into three phases: 
assessment, analysis, and issues resolution. 


19296 (DOE/UMTRA-400324-0185R4) [Uranium Mill Tail- 
ings Remedial Action Project Office Quality Assurance 
Program Plan]: Revision 4. USDOE Albuquerque Field Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office. Jun 1992. 73p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE93010585. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project was 
established to accomplish remedial actions at inactive uranium mill 
tailings sites in accordance with Public Law 95-604, the Uranium 
Mill Tailings Radiation Control Act of 1978 (UMTRCA). The UMTRA 
Project's mission is to stabilize and control the residual radioactive 
materials at designated sites in a safe and environmentally sound 
manner so as to minimize or eliminate radiation health hazards to 
the public. The US Department of Energy (DOE) UMTRA Project 
Office (UMTRA PO) directs the overall project. Since these efforts 
may involve possible risks to public health and safety, a quality as- 
surance (QA) program that conforms to the applicable criteria (set 
forth in the reference documents) has been established to control 
the quality of the work. This document, the Quality Assurance Pro- 
gram Plan (QAPP), brings into one document the essential criteria 
to be applied on a selective basis, depending upon the nature of 
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the activity being conducted, and describes how those criteria shall 
be applied to the UMTRA Project. The UMTRA PO shall require 
each Project contractor to prepare and submit for approval a more 
detailed QAPP that is based on the applicable criteria of this QAPP 
and the referenced documents. All QAPPs on the UMTRA Project 
shall fit within the framework of this plan. 


19297 (DOE/UMTRA-400325-0000R2) Management and 
overview Quality Assurance Program Plan: Revision 2. US- 
DOE Albuquerque Operations Office, NM (United States). Uranium 
Mill Tailings Remedial Action Project Office. Aug 1986. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-82AL14086. Order Number DE93010589. Source: OSTI; 
NTIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project Of- 
fice (DOE/UMTRA-PO) is the US Department of Energy (DOE) 
Albuquerque Operations Office (AL) organization charged with the 
responsibility of managing and coordinating the activities of the var- 
ious participating organizations and support contractors working on 
the UMTRA Project. This Quality Assurance Program Plan (QAPP) 
describes how the DOE/UMTRA-PO, as assisted by the Technical 
Assistance Contractor (TAC), performs the quality assurance (QA) 
aspects of managing and coordinating UMTRA Project activities. 
This QAPP was developed to comply with DOE Order 5700.6A, 
August, 1981, and AL Order 5700.6B, April, 1984, which contain 
the criteria applicable to Project QA activities. 


19298 (DOE/UMTRA-400502-0000) US Department of En- 
ergy final response to standards for remedial actions at 
inactive uranium processing sites; Proposed rule. USDOE Al- 
buquerque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office. 14 Nov 1988. 86p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086. Order Number DE93010098. Source: OSTI; NTIS; 
GPO Dep. 

This document revisits and supplements information and recom- 
mendations presented in the January 1988 US Department of 
Energy (DOE) submission to the US Environmental Protection 
Agency (EPA) regarding the proposed standards for Title | uranium 
processing sites (DOE, 1988). The clarifications and comments in 
this report are based on further DOE investigation, contemplation, 
and interpretation of the proposed standards. Since the January re- 
sponse, the DOE has undertaken a number of special studies to 
-investigate, evaluate, focus, and clarify issues relating to the stan- 
dards. In addition, the Nuclear Regulatory Commission (NRC) has 
issued a draft technical position outlining its interpretation of the 
proposed standards and clarifying how the standards will be imple- 
mented (NRC, 1988). Some issues presented are based on 
previous positions, and the original DOE position is restated for ref- 
erence. Other issues or recommendations are more recent than 
the January DOE response; therefore, no former position was ad- 
vanced. The order of presentation reflects the general order of 
significance to the DOE, specifically in regards to the Uranium Mill 
Tailings Remedial Action (UMTRA) Project. 


19299 (DOE/UMTRA-400504-0000/87) 1987 annual report 
to the Advisory Council on Historic Preservation and the Col 
orado State Historic Preservation Officer on the Department of 
Energy’s cultural resource activities at Colorado UMTRA 
Project sites. USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Apr 
1988. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93009577. Source: OSTI; NTIS; GPO Dep. 

This report is a summary of the Department of Energy’s (DOE) 
cultural resource investigations related to the DOE's Uranium Mill 
Tailings Remedial Action (UMTRA) Project sites in Colorado. This 
report is intended to fulfill the DOE's obligation for an annual report 
as stated in the Programmatic Memorandum of Agreement exe- 
cuted between the DOE, the Advisory Council on Historic 
Preservation, and the Colorado State Historic Preservation Officer 
in December, 1984. A summary of the cultural resource surveys 
and identified resources is provided for project sites in the vicinities 
of Durango, Grand Junction, Gunnison, Maybell, Naturita, Rifle, 
and Slick Rock, Colorado. This report summarizes all DOE UKTRA 
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Project cultural resource activities in Colorado for the 1987 calen- 
der year. 


19300 (DOE/UMTRA-400504-0000/91) Annual report to the 
Advisory Council on Historic Preservation and the Colorado 
State Historic Preservation Officer on the US Department of 
Energy’s cultural resource activities at Colorado UMTRA 
Project sites, January—-December 1991. Flow Science, Inc., Los 
Alamos, NM (United States). Apr 1992. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93009472. Source: OSTI; NTIS; INIS; GPO Dep. 
This report is a summary of the US Department of Energy's 
(DOE) cultural resource investigations for the Uranium Mill Tailings 
Remedial Action (UMTRA) Project sites in Colorado. This report is 
intended to fulfill the DOE’s obligation for an annual report as 
stated in the Programmatic Memorandum of Agreement executed 
between the DOE, the Advisory Council on Historic Preservation, 
and the Colorado State Historic Preservation Officer in December 
1984. Summaries of the cultural resource surveys and identified re- 
sources are provided for the UMTRA Project sites in the vicinities of 
Durango, Grand Junction, Gunnison, Maybell, Naturita, Rifle, and 
Slick Rock. This report covers all UMTRA Project cultural resource 
activities in Colorado from January through December 1991. 


19301 (DOE/UMT RA-400642-0000) Vegetative covers: Spe- 
cial study: [Final report]. USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office; Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Nov 1988. 7ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO04-82AL14086. Order Number 
DE93010323. Source: OSTI; NTIS; GPO Dep. 

This report describes the findings of a special study on the use 
of vegetative covers to stabilize tailings piles for the Uranium Mill 
Tailings Remedial Action (UMTRA) Project. The principal rationale 
for using plants would be to establish a dynamic system for con- 
trolling water balance. Specifically, vegetation would be used to 
intercept and transpire precipitation to the atmosphere, rather than 
allowing water to drain into the tailings and mobilize contaminants. 
This would facilitate compliance with groundwater standards pro- 
posed for the UMTRA Project by the Environmental Protection 
Agency. The goals of the study were to (1) evaluate the feasibility 
of using vegetative covers on UMTRA Project piles, (2) define the 
advantages and disadvantages of vegetative covers, and (3) 
develop general guidelines for their use when such use seems rea- 
sonable. The principal method for the study was to analyze and 
apply to the UMTRA Project the results of research programs on 
vegetative covers at other US Department of Energy (DOE) waste 
management facilities. The study also relied upon observations 
made of existing stabilized piles at UMTRA Project sites (Shiprock, 
New Mexico; Burrell, Pennsylvania; and Clive, Utah) where natural 
vegetation is growing on the rock-covered surfaces. Water balance 
and erosion models were also used to quantify the long-term per- 
formance of vegetative covers planned for the topslopes of 
stabilized piles at Grand Junction and Durango, Colorado, two UM- 
TRA Project sites where the decision was made during the course 
of this special study to use vegetative covers. Elements in the de- 
sign and construction of the vegetative covers at these two sites 
are discussed in the report, with explanations of the differing fea- 
tures that reflect differing environmental conditions. 


19302 (DOE/UMTRA-400643-0000) Summary report on 
geochemical barrier special study. USDOE Albuquerque Field 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Dec 1988. 151p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-82AL14086. Order 
Number DE93010470. Source: OSTI; NTIS; INIS; GPO Dep. 
Long-term management of uranium mill tailings must provide as- 
surance that soluble contaminants will not migrate beyond the 
Point of Compliance. Conventional management alternatives pro- 
vide containment through the use of physical barriers which are 
designed to prevent migration of water through the tailings pile. An 
alternative is to geochemically modify the tailings to immobilize the 
contaminants. This investigation examined three potential geo- 
chemical modifiers to determine their ability to immobilize inorganic 
groundwater contaminants found in uranium mill tailings. These 
modifiers were hydrated lime (Ca(OH)p»), limestone (CaCO3), and a 
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sphaegnum peat moss. This investigation focused on both the geo- 
chemical interactions between the tailings and the modifiers, and 
the effects the modifiers had on the physical strength of the tailings. 
The geochemical investigations began with characterization of the 
tailings by X-ray diffraction and scanning electron microscopy. This 
was followed by batch leaching experiments in which various con- 
centrations of each modifier were added to tailings in shaker flasks 
and allowed to come to equilibrium. Finally, column experiments 
were conducted to simulate flow through a tailings pile. The results 
show that all of the modifiers were at least moderately effective at 
immobilizing most of the groundwater contaminants of concern at 
uranium mill tailings sites. Hydrated lime was able to achieve 90 
percent concentration reduction of arsenic, cadmium, selenium, 
uranium, and sulfate when added at a two percent concentration. 
Limestone was somewhat less effective and peat removed greater 
than 90 percent of arsenic, lead, uranium, and sulfate at a one per- 
cent concentration. The column tests showed that kinetic and/or 
mass transfer limitations are important and that sufficient time must 
be allowed for the immobilization reactions to occur. 


19303 (DOE/UMTRA-400645-0000) Supplemental charac- 
terization of the inactive uraniferous lignite processing sites at 
Belfield and Bowman, North Dakota. USDOE Albuquerque Field 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Dec 1988. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-82AL14086. Order Num- 
ber DE93009562. Source: OSTI; NTIS; INIS; GPO Dep. 

Additional characterization was performed at the Belfield and 
Bowman sites to resolve issues raised at the preliminary design 
meetings held in San Francisco in May and July, 1988. The char- 
acterization was performed in September of 1988. Radiation 
surveys were performed at the grain elevator at Bowman, and the 
Dakota Honey building and the kiln foundation at Belfield. The ex- 
terior of the grain elevator at Bowman was surveyed for both total 
and removable alpha contamination. Measurements were made on 
the exterior of the vertical elevator walls and on the horizontal foun- 
dation slab. Soil samples were taken at six locations around the 
immediate perimeter of the grain elevator. Interior measurements 
at the grain elevator consisted of both alpha and gamma radiation 
surveys. Both total and removable alpha measurements were per- 
formed on the interior walls and floors. Gamma measurements 
were made at the floor surface and at one meter above the floor 
surface. The Dakota Honey building at Belfield was also surveyed 
for total alpha contamination, removable alpha contamination, and 
gamma radiation. Alpha measurements were performed at specific 
locations on the concrete slab floor. Soil samples were taken from 
beneath the slab to a depth of approximately three feet and were 
analyzed for Ra-226. The visible kiln foundation at the Belfield site 
was surveyed for total and removable alpha contamination. Alpha 
measurements were performed on the vertical kiln foundation walls 
and the horizontal surfaces. Soil samples were taken from a hole 
in the center of the foundation to a depth of 18 inches and were 
analyzed for Ra-226. Also, a sample of the concrete surface of the 
foundation was taken and analyzed for Ra-226. 


19304 (DOE/UMTRA-400651-0000) Sodium-amended radon 
barrier: Findings of the special study: Final report. USDOE Al- 
buquerque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office. Oct 1988. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086. Order Number DE93010593. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes the findings of a special study on the use 
of sodium to amend radon barriers on stabilized tailings piles for 
the Uranium Mill Tailings Remedial Action (UMTRA) Project. The 
study was undertaken because adsorbed sodium in clay-rich soils 
reduces the hydraulic conductivity of those soils relative to non- 
sodic soils. This phenomenon would facilitate efforts to comply with 
proposed groundwater standards (40 CFR 192) by greatly reducing 
the amount of water that may pass through the radon barrier, con- 
tact the tailings, and eventually transport contaminants to the 
underlying groundwater. The goals of the study were to: evaluate 
the feasibility of this approach identify levels of sodium needed to 
achieve the desired effect address the longevity and reversibility of 
the phenomenon identify ways to construct a sodium-amended 





radon barrier recommend policies and continuing actions regarding 
the use of this approach. 


19305 (DOE/UMTRA-400653-0000) Source modification 
special study. USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Apr 
1989. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93010469. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

One of the major issues that must be addressed during the eval- 
uation of the efficiency of tailings embankment designs for 
compliance with groundwater standards is the estimation of source 
concentrations and the change in these concentrations with time. 
Because any effort to predict concentrations of contaminants in the 
uppermost aquifer requires a source concentration, data from these 
analyses are essential. Thetechnical approach of this study was 
twofold. The first approach was to investigate the rates of natural 
flushing of contaminants. Two sets of tailings samples were col- 
lected at two sites on the Old Rifle tailings pile at the Rifle UMTRA 
Project site in Colorado. One set of samples was collected at a site 
where the lower portion of the profile is continuously inundated 
with water and the other set was collected in anarea that only re- 
ceives water from precipitation. The tailings samples were refluxed 
in strong acid (nitric acid) and the leachate was analyzed for haz- 
ardous constituents. The results of this investigation indicate that 
many of the hazardous constituents have been leached from the 
tailings at the wet site and that there has been little redistribution of 
elemental hazardous constituents at the dry site. The second ap- 
proach involved a laboratory investigation of contaminant removal 
from tailings by doubly distilled water and two lixiviants. Tailings 
samples from the Gunnison, Colorado, UMTRA Project site were 
subjected to leaching by doubly distilled water, and by the lixiviants 
sodium bicarbonate and disodium ethylenediaminetetraacetic acid. 
The resulting data were tabulated and plotted with concentration as 
a function of pore volume. Evaluation of the data indicates that 
pore fluids should show a decrease in concentration after very few 
pore volumes of liquid have eluted through the tailings. It is also 
demonstrated that lixiviants significantly increase the solubility and 
rate of elution of all of the hazardous constituents. 


19306 (DOE/UMTRA-400654-0000) Report on remedial ac- 
tion working group: disposal cell design. USDOE Albuquerque 
Field Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Aug 1988. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-82AL14086. 
Order Number DE93010592. Source: OSTI; NTIS; INIS; GPO Dep. 

Following discussions between the US Department of Energy 
(DOE) Headquarters (HQ) and the Uranium Mill Tailings Remedial 
Action (UMTRA) Project Office, HQ established four working 
groups in December 1986 to examine issues related to the various 
aspects of work done by the DOE Remedial Action Projects. The 
following is the focus established by HQ in a December 1986 telex 
for the Working Group on Disposal Cell Design: “Review disposal 
cell design requirements, standards, and practices and costs. Iden- 
tify areas of commonality and differences. Where differences exist, 
identify significances and explore adoption of common approach or 
explain continuation of differences. Identify any Office of Remedial 
Action and Waste Technology or Project Office issues or action.” 
This report, which describes the activities of the Working Group on 
Disposal Cell Design, is in response to a memorandum from John 
E. Baublitz dated June 5, 1987. The memorandum requested that 
each group complete a written report of its activities, including a re- 
view of the key issues discussed by the group, the conclusions 
reached in their deliberations, and the group’s recommendations 
for follow-up actions. It was further requested that the report 
include an indication of the group’s plans for future activity. The re- 
port i s to be circulated to Project Managers and the HQ Division 
Directors for their comments and recommendations. It is prepared 
as a concise record of activities to date. 


19307 (DOE/UMTRA-400655-0000) DECHEM: A remedial 
planning tool for metallic contaminants in soil at UMTRA 
Project sites: Final report and users’ guide. USDOE Albu- 
querque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office. Mar 1989. 90p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086. Order Number DE93009466. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The DECHEM (DEcontamination of CHEMicals) method was de- 
veloped for the Uranium Mill Tailings Remedial Action (UMTRA) 
Project to guide characterization and remedial planning for metals 
contamination in soils. This is necessary because non-radiological 
hazardous constituents may be more mobile than radium-226 (Ra- 
226), and hence may migrate more deeply into subpile soils 
(beneath tailings that are to be relocated) or into adjacent contami- 
nated soils at UMTRA Project sites. The result is that remedial 
action to the Ra-226 excavation limit, as specified in the US Envi- 
ronmental Protection Agency (EPA) standards, may not adequately 
remove hazardous non-radiological contamination. Unmitigated, 
these contaminants in soil may cause health risks because of their 
presence in resuspended particles, their uptake by crops or fodder 
their seepage into aquifers used for drinking water or other possi- 
ble exposure pathways. The DECHEM method was developed in 
response to the need for advanced planning for the remediation of 
chemical contaminants at UMTRA Project sites, and includes the 
following elements: Establishment of acceptable exposure rates for 
humans to chemicals, based on EPA guidelines or other 
toxicological literature. Modeling of chemical migration through en- 
vironmental pathways from a remediated UMTRA Project site to 
humans. Determination of allowable residual concentrations ({i.e., 
cleanup guidelines) for chemicals in soils that results in doses to 
humans that are below established acceptable exposure rates. The 
initial development and application of the DECHEM method has fo- 
cused upon hazardous metallic contaminants such as arsenic, 
lead, molybdenum, and selenium, which are known to occur in ele- 
vated concentrations at some UMTRA Project sites. 


19308 (DOE/UMTRA-400662-0000) An assessment of piant 
biointrusion at the Uranium Mill Tailings Remedial Action 
Project rock-covered disposal cells. USDOE Albuquerque Oper- 
ations Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Oct 1990. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-82AL14086. 
Order Number DE93009467. Source: OSTI; NTIS; INIS; GPO Dep. 

This study is one of a number of special studies that have been 
conducted regarding various aspects of the Uranium Mill Tailings 
Remedial Action (UMTRA) Project. This special study was pro- 
posed following routine surveillance and maintenance surveys and 
observations reported in a special study of vegetative covers (DOE, 
1988), in which plants were observed growing up through the rock 
erosion layer at recently completed disposal cells. Some of the 
plants observed were deep-rooted woody species, and questions 
concerning root intrusion into disposal cells and the need to control 
plant growth were raised. The special study discussed in this report 
was designed to address some of the ramifications of plant growth 
on disposal cells that have rock covers. The NRC has chosen rock 
covers over vegetative covers in the arid western United States be- 
cause licenses cannot substantiate that the vegetative covers “will 
be significantly greater than 30 percent and preferably 70 percent,” 
which is the amount of “vegetation required to reduce flow to a 
point of stability.” The potential impacts of vegetation growing in 
rock covers are not addressed by the NRC (1990). The objectives, 
then, of this study were to determine the species of plants growing 
on two rock-covered disposal cells, study the rooting pattern of 
plants on these cells, and identify possible impacts of plant root 
penetration on these and other UMTRA Project rock-covered cells. 


19309 (DOE/UMT RA-400666-0000) Investigation of a natu- 
ral geochemical barrier. USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice; Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Feb 1991. 94p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93010094. Source: OSTI; NTIS; INIS; GPO Dep. 

Groundwater data from lysimeters and monitor wells in the vicin- 
ity of the Bowman, North Dakota, Uranium Mill Tailings Remedial 
Action (UMTRA) Project site indicated that there is a mechanism in 
the subsurface which cleans up downward-percolating fluids. It was 
hypothesized that clays and organic materials in the sediments se- 
questered hazardous constituents from infiltrating fluids. A program 
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was designed to collect sediment cores from various locations on 
and around the site and to analyze the sediments to determine 
whether there has been a build up of hazardous constituents in 
any specific type of sedimentary material. Materials that concen- 
trate the hazardous constituents would be potential candidates to 
be used in constructed geochemical barriers. The water quality of 
the groundwater contained within the sedimentary section indicates 
that there is a transport of contaminants down through the sedi- 
ments and that these contaminants are removed from solution by 
the iron-bearing minerals in the organic-rich lignite beds. The data 
gathered during the course of this investigation indicate that the lig- 
nite ashing operations have added very little of the hazardous 
constituents of concern—arsenic, chromium, molybdenum, sele- 
nium, or uranium—to the sediments beneath the UMTRA Project 
site. At both locations, the hazardous constituents are concentrated 
in the upper most lignite bed. These data offer a natural analog for 
laboratory tests in which sphagnum peat was used to sequester 
hazardous constituents. Constructed geochemical barriers are a vi- 
able mechanism for the clean-up of the majority of hazardous 
constituents from uranium mill tailings in groundwater. 


19310 (DOE/UMTRA-400668-0000) Lessons learned on the 
UMTRA Project: Special study. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Feb 1991. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-82AL14086. Order Num- 
ber DE93008960. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been compiled as part of the Technical Assis- 
tance Contractor's (TAC’s) continuing efforts to improve the quality 
of its product to the US Department of Energy (DOE), and to re- 
duce the costswhile maintaining a standard of excellence on the 
Uranium Mill Tailings Remedial Action (UMTRA) Project. The report 
documents the lessons learned and the steps taken to benefit the 
project as a result. This study has multiple objectives, which fall 
under the following hierarchy: To examine and evaluate past suc- 
cesses and mistakes. To provide a record of lessons learned for 
the benefit and orientation of future staffmembers. To identify short- 
comings of, and desired improvements to, current UMTRA Project 
practices and procedures. To establish a means for the future re- 
view and dissemination of lessons learned. 


19311 (DOE/UMTRA-400670-0000) Preplanning guidance 
document for groundwater restoration. USDOE Albuquerque 
Field Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Jun 1991. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93009140. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is intended to present decision makers on the 
Uranium Mill Tailings Remedial Action (UMTRA) Project with a 
strategy for evaluating the need for and accomplishing groundwater 
restoration at those UMTRA Project sites that will require restora- 
tion as specified in Subpart B of 40 CFR 192. A synopsis of the 
Uranium Mill Tailings Restoration Control Act (UMTRCA) and a dis- 
cussion of the proposed US Environmental Protection Agency 
(EPA) groundwater cleanup standards in 40 CFR 192 are provided 
to define the regulatory basis of groundwater cleanup. Once the 
EPA groundwater standards are finalized, this document may be 
revised, depending on the changes in the final standards. A proce- 
dure for determining the need for groundwater restoration is 
outlined and a cost-effective strategy for selecting, designing, im- 
plementing, and evaluating appropriate restoration procedures is 
presented. The determination of the need for groundwater restora- 
tion is based on the EPA groundwater cleanup standards and must 
be compatible with and complementary to the National Environmen- 
tal Policy Act (NEPA) process. Therefore, this document describes 
a programmatic approach for compliance with the NEPA process 


19312 (DOE/UMTRA-400673-0000) Contaminant immobi- 
lization via microbial activity. USDOE Albuquerque Field Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office; Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Nov 1991. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93010322. Source: OSTI; NTIS; INIS; GPO Dep. 

The aim of this study was to search the literature to identify bio- 
logical techniques that could be applied to the restoration of 
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contaminated groundwaters near uranium milling sites. Through 
bioremediation it was hypothesized that the hazardous heavy met- 
als could be immobilized in a stable, low-solubility form, thereby 
halting their progress in the migrating groundwater. Three basic 
mechanisms were examined: reduction of heavy metals by micro- 
bially produced hydrogen sulfide; direct microbial mediated 
reduction; and biosorption. 


19313 (DOE/UMTRA-400679-0000) Modeling technology 
and techniques special study: Final report. USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. May 1992. 48p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93008963. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Modeling Technology and Techniques Special Study evalu- 
ates computer software and hardware requirements for UMTRA 
groundwater restoration activities, and provides recommendations 
for inquisition of computer software, graphics packages, and hard- 
ware. As part of this study, a literature search was conducted, and 
information was solicited from the national laboratories and univer- 
sity and government research organizations to assess recent 
groundwater modeling developments. In addition, the Geraghty & 
Miller Modeling Group and In-Situ were contacted for information 
on their modeling techniques. A peer review of this special study 
was conducted by Weston; their comments have been incorporated 
into this report. The results of the literature search and the personal 
contacts were incorporated into recommendations on modeling 
software, hardware, and graphics for groundwater restoration. 


19314 (DOE/UMTRA-400680-0000) Risk assessment guid- 
ance document for the UMTRA project groundwater 
remediation phase. USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. May 
1992. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE93010591. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the groundwater remedial activities at the Ura- 
nium Mill Tailings Remedial Action (UMTRA) sites is to reduce, 
control, or eliminate risks to human health and the environment. 
This is in accordance with Subpart B of 40 CFR 192. According to 
this regulation, the need for groundwater restoration is based upon 
US Environmental Protection Agency (EPA)-defined groundwater 
cleanup standards and must be consistent with the National Envi- 
ronmental Policy Act (NEPA) process. Risk assessments will be 
used in the UMTRA Groundwater Program to aid in the evaluation 
of sites. Risk assessments are conducted for four purposes: (1) 
Preliminary risk assessments are used to aid in prioritizing sites, 
scope data collection, end determine if a site presents immediate 
health risks. (2) Baseline risk assessments provide a comprehen- 
sive integration and interpretation of demographic, geographic, 
physical, chemical, and biological factors at a site to determine the 
extent of actual or potential harm. This information Is used to 
determine the need for remedial action. (3) Risk evaluation of re- 
medial alternatives is performed to evaluate risks to humans or the 
environment associated with the various remedial strategies. (4) Af- 
ter remediation, an evaluation of residual risks is conducted. The 
information gathered for each of these risk evaluations is used to 
determine the need for subsequent evaluation. Several sites may 
be eliminated after a preliminary risk assessment if there is no cur- 
rent or future threat to humans or the environment. Likewise, much 
of the data from a baseline risk assessment can be used to sup- 
port alternate concentration limits or supplemental standards 
demonstrations, or identify sensitive habitats or receptors that may 
be of concern in selecting a remedy. 


19315 (DOE/UMTRA-400681-0000) Mobile water treatment 
plant special study: Uranium Mill Tailings Remedial Action 
Project. USDOE Albuquerque Field Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office. Dec 1992. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE93008500. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Characterization of the level and extent of groundwater contami- 
nation in the vicinity of Title | mill sites began during the surface 





remedial action stage (Phase 1) of the Uranium Mill Tailings Reme- 
dial Action (UMTRA) Project. Some of the contamination in the 
aquifer(s) at the abandoned sites is attributable to milling activities 
during the years the mills were in operation. To begin implementa- 
tion of Phase 11 groundwater remediation, the US Department of 
Energy (DOE) requested that (1) the Technical Assistance Contrac- 
tor (TAC) conduct a study to provide for the design of a mobile 
water treatment plant to treat groundwater extracted during site 
characterization studies at completed Phase | UMTRA sites, and 
(2) the results of the TAC investigations be documented in a spe- 
cial study report. This special study develops the design criteria for 
a water treatment plant that can be readily transported from one 
UMTRA site to another and operated as a complete treatment sys- 
tem. The 1991 study provides the basis for selecting a mobile 
water treatment system to meet the operating requirements recom- 
mended in this special study. The scope of work includes the 
following: Determining contaminants, flows, and loadings. Setting 
effluent quality criteria. Sizing water treatment unit(s). Evaluating 
non-monetary aspects of alternate treatment processes. Comparing 
costs of alternate treatment processes. Recommending the mobile 
water treatment plant design criteria. 


19316 (DOE/UMT RA-400684-0000) Factors impacting the 
cost of erosion protection on UMTRA sites: Special Study. 
USDOE Albuquerque Field Office, NM (United States). Uranium 
Mill Tailings Remedial Action Project Office. Oct 1988. 46p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-82AL14086. Order Number DE93009142. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this study is to assess the factors that affect the 
cost of erosion protection material. The factors considered are: 
Rock durability criteria and how the change in criteria has affected 
source evaluations. Other issues affecting rock sources, quantities, 
and costs. Table 1.1 presents the projected added costs to the 
project from changes in the erosion protection materials and the 
probability that those costs will be incurred 


19317 (DOE/UMTRA-400730-0000) Implementation of UM- 
TRA Project Environmental Audit Action Plan status report for 
period ending September 30, 1992. USDOE Albuquerque Opera- 
tions Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Sep 1992. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93009468. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides the status of implementation of corrective 
actions for findings made in an Environmental Audit conducted by 
DOE Headquarters, Office of Environmental Audit, in June 1991. 
An Action Plan, dated December 1991, was developed to address 
the findings. The Action Plan was approved by DOE Headquarters, 
Office of Environment, Safety and Health, in July 1992. This report 
provides status for each activity listed in the approved Action Plan. 
Of 48 findings identified in the August 1991 Environmental Audit 
Report, 4 required no action, 5 were combined with others and ac- 
tions to correct 19 are complete. Although it appears no progress 
has been made since the last status report was issued, UMTRA 
has completed 89% of the findings identified, compared to 72% 
identified in the last status report. The table below lists the 20 find- 
ings where actions are still underway, the current projected 
completion date, the organization(s) responsible for taking action 
on the finding, and the UMTRA Project Off ice staff member as- 
signed responsibility for the finding. 


19318 (DOE/UMTRA/ARCH-RPT-53) The Ambrosia Lake 
project archaeological investigations of three small sites asso- 
ciated with the southern Chacoan outlier of Kin Nizhoni, 
McKinley County, New Mexico. Cullington, B.J. (ed.) (Complete 
Archaeological Service Associates, Cortez, CO (United States)); 
Hammack, L.C.; Baugh, T.G. USDOE Albuquerque Operations Of- 
fice, NM (United States). Uranium Mill Tailings Project Office; 
Complete Archaeological Service Associates, Cortez, CO (United 
States). 15 Mar 1990. 372p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-82AL14086. (CASA-90- 
20). Order Number DE93008049. Source: OSTI; NTIS; INIS; GPO 
Dep. 

During the fall of 1987, Complete Archaeological Service Asso- 
ciates conducted mitigative excavations at three sites (LA50363, 
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LA50364, and LA50371) in McKinley County, New Mexico. These 
sites are adjacent to the Phillips/United Nuclear Inactive Uranium 
Mill and Tailings site at Ambrosia Lake, New Mexico. The primary 
deposition at each of these sites appears to be related to a Pueblo 
Il or Bonito Phase occupation. Temporal placement is based 
primarily on the cross dating of ceramics and archaeomagnetic de- 
terminations when possible. No tree-ring or radiocarbon samples 
are available from these sites. These Ambrosia Lake sites indicate 
that this area was occupied primarily by Pueblo || people who may 
have had close social, economic, and ceremonial ties with the peo- 
ple living at the nuclear community of Lower Nizhoni about 3 km 
south-southeast. The later component at LA50364 indicates a 
Pueblo Ill occupation by people who may have had similar ties to 
the people of the Kin Nizhoni nuclear community. The Ambrosia 
Lake sites, then, provide important information on the structure of 
subnuclear communities within the southern Chaco periphery. 


19319 (DPSTSA-—200-10-2-Suppl.2C-Rev.1-Del.Ver.) Safety 
analysis, 200 Area, Savannah River Plant: Separations area 
operations: Building 221-H, B-Line, Plutonium Oxide Facility 
(Supplement 2C): Revision 1. Perkins, W.C.; Lee, R.; Allen, P.M.; 
Gouge, A.P. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Lab. Jul 1991. 152p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001 ;ACO9-89SR18035. Order Number DE93009748. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The nev HB-Line, located on the fifth and sixth levels of Building 
221-H, is designed to replace the aging existing HB-Line produc- 
tion facility. The nev HB-Line consists of three separate facilities: 
the Scrap Recovery Facility, the Neptunium Oxide Facility, and the 
Plutonium Oxide Facility. There are three separate safety analyses 
for the nev HB-Line, one for each of the three facilities. These are 
issued as supplements to the 200-Area Safety Analysis (DPSTSA- 
200-10). These supplements are numbered as: Sup 2A, Scrap 
Recovery Facility, Sup 2B, Neptunium Oxide Facility, Sup 2C, Plu- 
tonium Oxide Facility. The subject of this safety analysis, 
the,Plutonium Oxide Facility, will convert nitrate solutions of ®Pu 
to plutonium oxide (PuO2) powder. All these new facilities incorpo- 
rate improvements in: (1) engineered barriers to contain 
contamination, (2) barriers to minimize personnel exposure to air- 
borne contamination, (3) shielding and remote operations to 
decrease radiation exposure, and (4) equipment and ventilation de- 
sign to provide flexibility and improved process performance. 


19320 (EGG-WMO-10244-Pt.2) Mixed and low-level waste 
treatment project: Appendix C, Health and safety criteria for 
the mixed and low-level waste treatment facility at the Idaho 
National Engineering Laboratory: Part 2, Chemical con- 
stituents. Neupauer, R.M.; Thurmond, S.M. EG and G idaho, Inc., 
Idaho Falls, ID (United States). Sep 1992. 543p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO07- 
761D01570. Order Number DE93007636. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report contains health and safety information relating to the 
chemicals that have been identified in the mixed waste streams at 
the Waste Treatment Facility at the Idaho National Engineering 
Laboratory. Information is summarized in two summary sections— 
one for health considerations and one for safety considerations. 
Detailed health and safety information is presented in material 
safety data sheets (MSDSs) for each chemical. 


19321 (ES/ER/TM-48/Pt.1) Nuclear facility decommission- 
ing and site remedial actions: A selected bibliography, Volume 
13: Part 1, Main text: Environmental Restoration Program. 
Goins, L.F.; Webb, J.R.; Cravens, C.D.; Mallory, P.K. Martin Mari- 
etta Energy Systems, Inc., Oak Ridge, TN (United States). Sep 
1992. 468p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93007801. Source: OSTI; NTIS; INIS; GPO Dep. 

This publication contains 1035 abstracted references on environ- 
mental restoration, nuclear facility decommissioning, uranium mill 
tailings management, and site remedial actions. These citations 
constitute the thirteenth in a series of reports prepared annually for 
the US Department of Energy (DOE) Environmental Restoration 
programs. Citations to foreign and domestic literature of all types. 
There are 13 major sections of the publication, including: (1) DOE 
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Decontamination and Decommissioning Program; (2) Nuclear Facil- 
ities Decommissioning; (3) DOE Formerly Utilized Sites Remedial 
Action Program; (4) DOE Uranium Mill Tailings Remedial Action 
Project; (5) Uranium Mill Tailings Management; (6) DOE Environ- 
mental Restoration Program; (7) DOE Site-Specific Remedial 
Actions; (8) Contaminated Site Restoration; (9) Remediation of 
Contaminated Soil and Groundwater; (10) Environmental Data 
Measurements, Management, and Evaluation; (11) Remedial 
Action Assessment and Decision-Making; (12) Technology Devel- 
opment and Evaluation; and (13) Environmental and Waste 
Management Issues. Bibliographic references are arranged in nine 
subject categories by geographic location and then alphabetically 
by first author, corporate affiliation, or publication title. Indexes are 
provided for author, corporate affiliation, title word, publication de- 
scription, geographic location, subject category, and key word. 


19322 (ES/ER/TM-48/Pt.2) Nuclear facility decommission- 
ing and site remedial actions: A selected bibliography, Volume 
13: Part 2, Indexes: Environmental Restoration Program. 
Goins, L.F.; Webb, J.R.; Cravens, C.D.; Mallory, P.K. Martin Mari- 
etta Energy Systems, Inc., Oak Ridge, TN (United States). Sep 
1992. 428p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93007802. Source: OSTI; NTIS; INIS; GPO Dep. 

This is part 2 of a bibliography on nuclear facility decommission- 
ing and site remedial action. This report contains indexes on the 
following: authors, corporate affiliation, title words, publication de- 
scription, geographic location, subject category, and key word. 


19323 (LA-SUB-—93-16) [Construction projects associated 
with the LANL Environmental Restoration Program]: Final re- 
port. DeGrafenread, J. (Delphi Groupe, Inc., Austin, TX (United 
States)). Los Alamos National Lab., NM (United States); Delphi 
Groupe, Inc., Austin, TX (United States). [1993]. 358p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE93006555. Source: OSTI; NTIS; 
GPO Dep. 


The purpose of the effort was to provide support in providing 
oversight of construction projects associated with the Environmen- 


tal Restoration Program. Objectives include: Review plans for 
installation of the Sanitary Waste Water Systems Consolidation and 
other projects impacting the environmental restoration program; ap- 
ply review techniques to other construction projects impacting Solid 
Waste Management Units; review health and safety plans of con- 
tractors performing work in areas impacting the environmental 
restoration project, in particular, excavations and drilling; assist in 
program development for activities associated with the environmen- 
tal restoration project and provided technical assistance to field 
section as required; and attend meetings and discussions related 
to health and safety matters affecting various projects. 


19324 (LA-UR-93-163) Impact of staffing parameters on 
operational reliability. Hahn, H.A.; Houghton, F.K. Los Alamos 
National Lab., NM (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930408-19: International high-level radioactive 
waste management conference, Las Vegas, NV (United States), 
25-29 Apr 1993). Order Number DE93007345. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper reports on a project related to human resource man- 
agement of the Department of Energy’s (DOE's) High-Level Waste 
(HLW) Tank program. Safety and reliability of waste tank opera- 
tions is impacted by several issues, including not only the design 
of the tanks themselves, but also how operations and operational 
personnel are managed. As demonstrated by management assess- 
ments performed by the Tiger Teams, DOE believes that the 
effective use of human resources impacts environment safety, and 
health concerns. For the of the current paper, human resource 
management activities are identified as “Staffing” and include the of 
developing the functional responsibilities and qualifications of tech- 
nical and administrative personnel. This paper discusses the 
importance of staff plans and management in the overall view of 
safety and reliability. The work activities and procedures associated 
with the project, a review of the results of these activities, including 
a summary of the literature and a preliminary analysis of the data. 
We conclude that although identification of staffing issues and the 
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development of staffing plans contributes to the overall reliability 
and safety of the HLW tanks, the relationship is not well under- 
stood and is in need of further development. 


19325 (LA-UR-93-207) The need for mixed waste treatment 
options within the US Department of Energy. McCulla, W.H.; 
French, D.M. Los Alamos National Lab., NM (United States). 
[1992]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920967-3: Ad- 
vanced research workshop on non-thermal plasma techniques for 
pollution control, Cambridge (United Kingdom), 21-25 Sep 1992). 
Order Number DE93007380. Source: OSTI; NTIS; INIS; GPO Dep. 

The United States Department of Energy (DOE) has generated 
and stored significant amounts of low-level mixed wastes consisting 
of radioactive materials mixed with hazardous chemical substances 
in various forms. The DOE is in the process of beginning a 
cleanup of these mixed wastes at many of its facilities. Many of 
these waste streams had been previously disposed of by methods 
acceptable at the time but with the passage of very stringent laws 
affecting migration of hazardous components, now the disposal ar- 
eas constitute remediation sites. Disposal of low level radioactive 
waste potentially containing hazardous materials have also fallen 
under land disposal restrictions and currently no mixed waste is go- 
ing to low level disposal facilities. The paper will address why the 
DOE is just now starting to comply with environmental laws, why 
there is a need to find more effective and less expensive means of 
cleaning up wastes, how the DOE is organizing to accomplish this 
cleanup, and several plasma technology development efforts in the 
DOE Complex that show promise of meeting these needs. 


19326 (NKS—92-8) The Nordic programme for nuclear 
satety 1990-1993: Status report for the first half of the year 
1992. Nordisk Kernesikkerhedsforskning, Roskilde (Denmark). Aug 
1992. [30p.] (In Danish, Swedish, Norwegian, English). Order Num- 
ber DE93624582. Source: OSTI; NTIS; INIS. 

The status report for the first half of the year 1992 of the Nordic 
programme for nuclear safety 1990-1993 contains summaries of 
the progress of the projects under the four sections of the pro- 
gramme. These sections are divided under the main headings of 
dealing with readiness in abnormal radiation situations, nuclear 
wastes and deposition, radioecology and reactor safety. The 
projects included in the first part concern radiation-spreading prog- 
noses and consequences for the area, strategies and methods for 
measuring and management of exchange of data between 
decision-makers, evaluation and harmonizing of remedial mea- 
sures, public information, Nordic exercises in readiness and the 
determination of radioactive contamination in the area. Projects un- 
der the second section concern exemptions from regulatory control 
of radioactive material, experiences of demolition of uranium clean- 
ing systems, storing of information, handling of radioactive wastes 
from reactor accidents, transport etc., and geological and climato- 
logical processes of significance for long-term safety in a final 
storage system. The third section of the programme handles 
training and quality assurance methods, aquatic radioecology, agri- 
cultural and natural ecosystems. The fourth section treats data on 
the safety status of Greifswald I-IV, Leningrad I-IV, Ignalia I-ll, ship 
reactors, Brunsbuettel, Kruemmel and Kola I-IV. The programme's 
total budget is presented. (AB). 


19327 (ORNL/ER-134) Quality Assurance Plan for the re- 
medial investigation of Waste Area Grouping 2 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program. Atwood, G.P. (Automated Sciences Group, 
Inc., Oak Ridge, TN (United States)); Miller, D.E. Oak Ridge Na- 
tional Lab., TN (United States); Automated Sciences Group, Inc., 
Oak Ridge, TN (United States). Dec 1992. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. (QAP-X-—92-ES-085). Order Number DE93006723. 
Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3978. 

The Oak Ridge National Laboratory (ORNL) Waste Area Group- 
ing (WAG) 2 Site Investigation (Sl)includes the lower portion of the 
White Oak Creek (WOC) drainage and enbayment, and associated 
floodplain and subsurface environment. The ORNL main plant and 
the major waste storage and disposal facilities at ORNL are lo- 
cated in the WOC watershed and are drained by the WOC system 





to the Clinch River, located off-site. Environmental media are con- 
taminated and continue to receive contaminants from hydrologically 
upgradient WAGS. WAG 2 is important as a conduit from upgradi- 
ent areas to the Clinch River. The general objectives of the WAG 2 
SI Project are to conduct a multimedia monitoring and characteri- 
zation program to define and monitor the input of contaminants 
from adjacent WAGS, monitor and gather sufficient information for 
processes controlling or driving contaminant fluxes to construct an 
appropriate conceptual model for WAG 2, and prepare for the 
eventual remediation of WAG 2. 


19328 (ORNL/TM—12201) Tracer-level radioactive _pilot- 
scale test of in situ vitrification for the stabilization of 
contaminated soil sites at ORNL. Spalding, B.P. (Oak Ridge Na- 
tional Lab., TN (United States)); Jacobs, G.K.; Naney, M.T.; 
Dunbar, N.W.; Tixier, J.S.; Powell, T.D. Oak Ridge National Lab.., 
TN (United States). Nov 1992. 199p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93007790. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3962. 

A field demonstration of in situ vitrification (ISV) was completed 
in May 1991, and produced approximately 12 Mg of melted 
earthen materials containing 12.7 mCi of radioactivity within 500 g 
of sludge in amodel of an old seepage trench waste disposal unit. 
Past waste disposal operations at Oak Ridge National Laboratory 
have left several contaminated seepage sites. In planning for reme- 
diation of such sites, ISV technology has been identified as a 
leading candidate because of the high risks associated with any re- 
trieval option and because of the usual high quality of vitreous 
waste form. Major isotopes placed in the test trench were '9’Cs 
and °°Sr, with lesser amounts of ©°Co, 247Am, and 239-240Pu. A to- 
tal of 29 MWh of electrical power was delivered to the ground over 
a 5-day period producing a melt depth of 8.5 ft. During melting, 
2.4% of the '°’Cs volatilized from the melt into an off-gas contain- 
ment hood and was captured quantitatively on a high efficiency 
particulate air filter. No volatilization of 9°Sr, 247Am, or 299:240Py 
was detected and > 99.993% retention of these isotopes in the 
melt was estimated. The use of added rare earth tracers (Ce, La, 
and Nd), as surrogates for transuranic isotopes, led to estimated 
melt retentions of >99.9995% during the test. The molten material, 
composed of the native soil and dolomitic limestone used for filling 
the test trench, reached a processing temperature of 1500°C. 
Standardized leaching procedures using Product Consistency Test- 
ing indicated that the ISV product has excellent characteristics 
relative to other vitreous nuclear waste forms. 


19329 (PNL—7409-Vol.3-Rev.1) Statistical methods for eval- 
uating the attainment of cleanup standards: Volume 3, 
Reference-based standards for soils and solid media, Revision 
1. Gilbert, R.O.; Simpson, J.C. Pacific Northwest Lab., Richland, 
WA (United States). Dec 1992. 140p. Sponsored by Environmental 
Protection Agency, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE93007230. Source: OSTI; 
NTIS; GPO Dep. 

This document is the third volume in a series of volumes 
sponsored by the US Environmental Protection Agency (EPA), Sta- 
tistical Policy Branch, that provide statistical methods for evaluating 
the attainment of cleanup Standards at Superfund sites. Volume 1 
(USEPA 1989a) provides sampling designs and tests for evaluating 
attainment of risk-based standards for soils and solid media. Vol- 
ume 2 (USEPA 1992) provides designs and tests for evaluating 
attainment of risk-based standards for groundwater. The purpose 
of this third volume is to provide statistical procedures for design- 
ing sampling programs and conducting statistical tests to determine 
whether poilution parameters in remediated soils and solid media 
at Superfund sites attain site-specific reference-based standards. 
This.document is written for individuals who may not have exten- 
sive training or experience with statistical methods. The intended 
audience includes EPA regional remedial project managers, 
Superfund-site potentially responsible parties, state environmental 
protection agencies, and contractors for these groups. 


19330 (PNL-8328) Technology needs for remediation: 
Hanford and other DOE sites: Buried Waste Integrated Demon- 
stration Program. Stapp, D.C. Pacific Northwest Lab., Richland, 
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WA (United States). Jan 1993. 74p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93007708. Source: OSTI; NTIS; INIS; GPO Dep. 

Technologies are being developed under the Buried Waste Inte- 
grated Demonstration (BWID) program to facilitate remediation of 
the US Department of Energy’s (DOE) buried and stored low-level 
radioactive, transuranic (TRU), and mixed radioactive and haz- 
ardous buried wastes. The BWID program is being coordinated by 
the Idaho National Engineering Laboratory (INEL) in southeastern 
Idaho, a DOE site that has large volumes of buried radioactive 
wastes. The program is currently focusing its efforts on the prob- 
lems at INEL'’s Subsurface Disposal Area (SDA) of the Radioactive 
Waste Management Complex (RWMC). As specific technologies 
are successfully demonstrated, they will be available for transfer to 
applications at other DOE buried waste sites. The purpose of this 
study is to present buried waste technology needs that have been 
identified for DOE sites other than INEL. 


19331 (PNL—8421) Evaluation of construction safety in 
DOE course taught in Los Alamos, New Mexico, June 8—June 
11, 1992. Handwerk, E.C. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1992. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93005606. Source: OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety and 
Health Training Section course, “Construction Safety in DOE”, 
which was conducted June 8-11 at Los Alamos National Labora- 
tory, in Los Alamos, New Mexico. The quantitative course 
evaluations that trainees provided upon completion of the course 
are described. A transcript of the trainees’ written comments is pro- 
vided. 


19332 (PNL—8567) Evaluation of injury/iliness recordkeep- 
ing pilot course taught in Cincinnati, Ohio, September 23, 
1992. Wright, T.S. Pacific Northwest Lab., Richland, WA (United 
States). Mar 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93010890. Source: OSTI; NTIS; GPO Dep. 

This section summarizes trainee evaluations for the Safety Train- 
ing Section course, “Injury/Iliness Recordkeeping”, which was 
conducted September 23, 1992 at Westinghouse Environmental 
Management Company in Cincinnati, Ohio. This class was de- 
signed to acquaint attendees with DOE Orders 5484.1, 5484.1A, 
draft 3 and the OSHA regulations found in 29 CFR 1904. Sections 
1.1 and 1.2 of this report summarize the quantitative course evalu- 
ations that trainees provided upon completion of the course. 
Section 1.3 summarizes the trainees written comments on the 
course and Section 1.4 provides examination results. Appendix A 
provides a transcript of the trainees’ written comments and Appen- 
dix B presents the trainee evaluation form which students were 
asked to complete. 


19333 (PNL-8568) Evaluation of Injury/Iliness Recordkeep- 
ing pilot course taught in Aiken, South Carolina, September 
17, 1992. Wright, T.S. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1998. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93010361. Source: OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Injury/Illness Recordkeeping” which was 
conducted September 17, 1992, at Savannah River, in Aiken, SC. 
This class was designed to acquaint attendees with DOE Orders 
5484.1, 5484.IA, draft 3 and the OSHA regulations found in 29 
CFR 1904. Sections 1.1 and 1.2 of this report summarize the 
quantitative course evaluations that trainees provided upon com- 
pletion of the course. Section 1.3 summarizes the trainees written 
comments on the course and Section 1.4 provides examination re- 
sults. Appendix A provides a transcript of the trainees’ written 
comments and Appendix B presents the trainee evaluation form 
which students were asked to complete. 


19334 (PNL-8583) Evaluation of S-101 course “Supervi- 
sors’ Orientation to Occupational Safety in DOE” taught in 
Idaho Falls, Idaho, January 19-22, 1993. Wright, T.S. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO6-76RL01830. Order Number DE93010365. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE”, (S-101) which was conducted January 19-22, 
1993 at Idaho National Engineering Laboratory, in Idaho Falls, 
Idaho. Sections 1.1 and 1.2 of this report summarize the quantita- 
tive course evaluations that trainees provided upon completion of 
the course. Section 2.0 covers examination results, and Section 
3.0 presents recommendations for course improvement. Appendix 
A provides a transcript of the trainees’ written comments, and Ap- 
pendix B provides the evaluation form. 


19335 (PNL-8591) Evaluation of P-101 course “Orientation 
to Occupational Safety Compliance in DOE” taught in Rich- 
land, Washington, June 16—June 26, 1992. Colley, D.L. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010891. Source: 
OSTI; NTIS; GPO Dep 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Orientation to Occupational Safety in DOE’, 
(P-101) which was conducted June 16 to 26, 1992 at Hanford, in 
Richland, Washington. Sections 1.1 and 1.2 of this report summa- 
rize the quantitative course evaluations that trainees provided upon 
completion of the course. Appendix A provides a transcript of the 
trainees’ written comments. 


19336 (RFP—4680) Integrating NRDA and CERCLA environ- 
mental evaluations at the Rocky Flats Plant: A case study. 
Knudsen, T.L. EG and G Rocky Flats, Inc., Golden, CO (United 

tates). Rocky Flats Plant. [1993]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-9304117—1: International waste management conference, 
San Juan (Puerto Rico), 28 Apr 1993). Order Number 
DE93011870. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to briefly review cleanup regulations 
in reference to natural resource liability, protection, and restoration; 
to present a case study on the Rocky Flats Plant (RFP) showing 
how this DOE facility is approaching the task of integrating the 
ecological assessment/impact portion of three major regulatory 
mandates: Resource Conservation and Recovery Act (RCRA), 
Comprehensive Environmental Response, Compensation and Lia- 
bility Act (CERCLA), and the National Environmental Policy Act 
(NEPA) with the Natural Resource Damage Assessment (NRDA) 
regulations using a flow chart depicting RCRA/CERCLA interim 
and final actions; to present what has and has not worked at the 
RFP; and, finally to suggest some technical strategies when plan- 
ning for remediation and restoration in the NRD process that 
should be considered. 


19337 (RFP—4690) The value of historical records and cor- 
porate memory in environmental restoration work at DOE 
facilities. Swenson, B.A. (EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant); Blaha, F.J.; Sieben, A.K. EG 
and G Rocky Flats, Inc., Golden, CO (United States). Rocky Flats 
Plant. 28 Jan 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. (CONF-930396— 
6: Waste management ‘93, Tucson, AZ (United States), 1-5 Mar 
1993). Order Number DE93008801. Source: OSTI; NTIS; GPO 
Dep. 

Historical records of older envirorunental and waste-related work 
at Department of Energy (DOE) facilities are often overlooked in 
the rush to meet current-time deadlines. Nevertheless, historical 
records of activities, and corporate memory of why specific activi- 
ties took place, can prove extremely useful and cost-effective in 
modem environmental work. This paper wig concentrate on the 
value of historical records for older sites within the DOE complex. 
Already available information can save thousands to millions of dol- 
lars in the course of environmental restoration work at one DOE 
facility. This money can be better spent on sites and areas that re- 
quire these expenses, rather than re-developing information that is 
already available and otherwise known. The intent of this paper is 
to present information on the value and types of historical records 
available at DOE facilities, and examples of possible current uses 
of those records during current site environmental work. Illustrative 
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examples of the use of historical records are drawn from experi- 
ence gained at the Rocky Flats Plant (RFP), near Denver, 
Colorado. It is hoped that, where possible, such historical informa- 
tion will see increasing use in order to allow for more efficient, 
effective, and less costly environmental work at DOE facilities. 


19338 (SAND-—93-0207C) Selective retrieval of buried waste 
using mobile robot manipulator systems. Boissiere, P.T. (San- 
dia National Labs., Albuquerque, NM (United States)); Little, C.Q.; 
Wilson, C. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO4-76DP00789. (CONF-930403- 
25: 5. topical meeting on robotics and remote systems, Knoxville, 
TN (United States), 26-29 Apr 1993). Order Number DE93008338. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Hazardous operations which involve the dextrous manipulation of 
dangerous materials in the field have, in the past, been completed 
by technicians. Use of humans in such hazardous operations is un- 
der increased scrutiny due to high costs and low productivity 
associated with providing protective clothing and environments. Re- 
mote systems are needed to accomplish many tasks such as the 
clean up of waste sites in which the exposure of personnel to radi- 
ation, chemical, explosive, and other hazardous constituents is 
unacceptable. Traditional remote manual field operations have, un- 
fortunately, proven to have very low productivity when compared 
with unencumbered human operators. Recent advances in the inte- 
gration of wars and computing into the control of remotely operated 
equipment have shown great promise for reducing the cost of re- 
mote systems while providing faster and safer remote systems. 


This paper discusses applications of such advances to remote field 
operations. 


19339 (UCRL-ID—110534) Clay mineralogy of selected 
borehole sediments from the Lawrence Livermore National 
Laboratory and Sandia National Laboratories, Livermore, Cali- 
fornia. Smith, D.K. (ed.); Peifer, D.W.; Rood, C.K. Lawrence 
Livermore National Lab., CA (United States). Apr 1992. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93006967. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Smectite, 90 to 100% interstratified illite-smectite, chlorate, and 
kaolinite are identified in boreholes drilled in fluvial and alluvial fan 
deposits of the Plio-Pleistocene Livermore Formation in the vicinity 
of Lawrence Livermore National Laboratory (LLNL) and Sandia Na- 
tional Laboratories (SNL), Livermore. X-ray diffraction, scanning 
electron microscopy, and electron microprobe studies indicate the 
clays persist through 150 ft of gravels, sands, silts, and mudstones 
of the vadose zone to total drilling depths of 200 ft in the saturated 
zone. Scanning electron microscopy indicates that true clays (layer 
silicate only) comprise between 2 and 15 modal percent of the 
Livermore Formation. Authigenic and detrita! smectite, 90% inter- 
layered _illite-smectite, and chlorate persist throughout the 
stratigraphic section; kaolinite occurs only in the upper 100 ft of the 
section and is absent below. Smectite comprises between 60 to 
90% of the true (layer silicate only) clay fraction. Illite and 
kaolinite+chlorite abundances fluctuate between 10 to 30% and 10 
to 20% of this fraction, respectively. Authigenic smectite, illite, and 
chlorate crystallize together with detrital phases; the authigenic 
component increases with depth. The relative percentages of clay 
minerals define unique mineralogical intervals, which can be cor- 
related between boreholes. Pervasive microfractures and 
interconnected porosity are inherent in the finer sediments; the mi- 
crofractures typically are 1 mm or less in width and are variably 
spaced. Voids and microfractures are conspicuously lined by clays. 
Porosity for the argillaceous sediments ranges between 23 and 
40%; Brunauer, Emmett, and Teller (BET) specific surface area de- 
creases variably from 40 m*/g near the surface to 15 m*/g at the 
115-ft depth. Within the pelitic matrix, iron, iron-titanium, chromium, 
and manganese oxides are pervasive. 


19340 


(WHC-EP-0471-1) Facility effluent monitoring plan 
for the 2724-W Protective Equipment Decontamination Facility. 
Nickels, J.M.; Lavey, G.H. Westinghouse Hanford Co., Richland, 
WA (United States). Dec 1992. 68p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93011298. Source: OSTI; NTIS; INIS; GPO Dep. 





A facility effluent monitoring plan is required by the US Depart- 
ment of Energy in DOE Order 5400.1* for any operations that 
involve hazardous materials and radioactive substances that could 
impact employee or public safety or the environment. A facility 
effluent monitoring plan determination was performed during Calen- 
dar Year 1991 and the evaluation requires the need for a facility 
effluent monitoring plan. This document is prepared using the spe- 
cific guidelines identified in A Guide for Preparing Hanford Site 
Facility Effluent Monitoring Plans, WHC-EP-0438**. This facility ef- 
fluent monitoring plan assesses effluent monitoring systems and 
evaluates whether they are adequate to ensure the public health 
and safety as specified in applicable federal, state, and local re- 
quirements. 


19341 (WSRC-RP-92-1276) Development of novel Sol-Gel 
Indicators (SGI's) for in-situ environmental measurements: 
Part 1, Program and a new pH Sol-Gel Indicator. Livingston, 
R.R.; Baylor, L.; Wicks, G.G. Westinghouse Savannah River Co., 
Aiken, SC (United States). 3 Nov 1992. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93011704. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The feasibility of incorporating analytical indicators into a sol-gel 
glassy matrix and then coating substrates with this composite ma- 
terial has bee demonstrated. Substrates coated include paper, 
wood, glass, and the lens of an analytical probe. The first SRTC 
sol-gel indicator, comprising bromophenol blue dispersed in a silica 
matrix, was fabricated and successfully used to measure solution 
pH in the range of pH 3.0 to 7.5. material exhibited a quick re- 
sponse time, as measured by color changes both qualitatively and 
quantitatively, and the measuring device was reversible or 
reusable. Additional indicators with responses over other ranges as 
well as indicators sensitive to the presence of elements of interest, 
are also under development. The new SGI composites possess 
promising properties and an excellent potential for performing a 
variety important in-situ environmental measurements and area dis- 
cussed in this report. 
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19342 (K/CG-1077/V2) Security classification of informa- 
tion: Volume 2, Principles for classification of information. 
Quist, A.S. Oak Ridge K-25 Site, TN (United States). Apr 1993. 
214p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840T21400. Order Number DE93012416. 
Source: OSTI; NTIS; GPO Dep. 

This document is the second of a planned four-volume work that 
comprehensively discusses the security classification of informa- 
tion. The main focus of Volume 2 is on the principles for 
classification of information. Included herein are descriptions of the 
two major types of information that governments classify for na- 
tional security reasons (subjective and objective information), 
guidance to use when determining whether information under con- 
sideration for classification is controlled by the government (a 
necessary requirement for classification to be effective), information 
disclosure risks and benefits (the benefits and costs of classifica- 
tion), standards to use when balancing information disclosure risks 
and benefits, guidance for assigning classification levels (Top Se- 
cret, Secret, or Confidential) to classified information, guidance for 
determining how long information should be classified (classification 
duration), classification of associations of information, classification 
of compilations of information, and principles for declassifying and 
downgrading information. Rules or principles of certain areas of our 
legal system (e.g., trade secret law) are sometimes mentioned to 
.provide added support to some of those classification principles. 


19343 (LA-SUB-93-107) [Analytic support and technical 
documentation for the Navy technology transfer and export 
control project]: Final report [December 1985—-December 
1988]. Los Alamos National Lab., NM (United States); Orion Enter- 
prises, Inc., Fredericksburg, VA (United States). 1 Jan 1989. 28p. 
Sponsored by Department of Defense, Washington, DC 
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(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93009414. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The following paper and attachments constitute Orion Enter- 
prises, Incorporated’s final report on Los Alamos National 
Laboratory Subcontract 9-XI6-5907-1/2, for quick response analytic 
support and technical documentation for the Navy technology 
transfer and export control project from December 1985 through 
December 1988. The report, with appendices, describes a wide 
range of tasks performed to support export case analyses, country- 
specific studies, and international negotiations of export controls. 


19344 (NBL-327) New Brunswick Laboratory progress re- 
port, October 1991—September 1992. Bingham, C.D. Department 
of Energy, Argonne, IL (United States). New Brunswick Lab. Feb 
1993. 69p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93011646. Source: OSTI; NTIS; INIS; GPO Dep. 

The mission of the New Brunswick Laboratory of the US Depart- 
ment of Energy (DOE) Is to provide and maintain a nuclear 
material measurements and standards laboratory as a technical re- 
sponse to DOE's statutory responsibility to assure the safeguarding 
of nuclear materials. This report summarizes the mission-fulfilling 
activities of the New Brunswick Laboratory for the period of Octo- 
ber 1991 through September 1992. 


19345 (NUREG—0430-Vol.12) Licensed fuel facility status 
report: Inventory difference data, July 1, 1991—June 30, 1992: 
Volume 12. Joy, D.; Brown, C. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Material Safety 
and Safeguards. Apr 1993. 12p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO 

NRC is committed to the periodic publication of licensed fuel fa- 
cilities inventory difference data, following agency review of the 
information and completion of any related NRC investigations. In- 
formation in this report includes inventory difference data for active 
fuel fabrication facilities possessing more than one effective kilo- 
gram of high enriched uranium, low enriched uranium, plutonium, 
or uranium-233. 


19346 (ORNUCSD/FTR-4267) [The quality control pro- 
grams for uranium and plutonium measurements for the 
Safeguards Analytical Laboratory at Seibersdorf, Austria]: 
Foreign trip report, May 8-22, 1992. Bayne, C.K. Oak Ridge Na- 
tional Lab., TN (United States). 16 Jun 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE93011098. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This visit to the Safeguards Analytical Laboratory (SAL) was to 
(1) discuss preliminary statistical analysis to estimate detector effi- 
ciency factors for multidetector mass spectrometers, and (2) 
compare estimated detector efficiency factors from peak-jump ex- 
periments with those estimated from peak-shift experiments. 


19347 (SAND—93-0041) Dual PPS-15 intrusion detection 
system final report. Rebeil, J.P.; Vigil, R.G. Sandia National 
Labs., Albuquerque, NM (United States). Mar 1993. 68p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93011483. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Some US Department of Energy facilities have expressed a 
need for early warning of land-based intruders. In response, San- 
dia National Laboratories proposed a radar (AN/PPS-15B) and 
thermal imager (VISDTA) combination to help solve this problem. 
Testing of the PPS-15 proved that its built-in detection capabilities 
were inadequate, so the first step was to develop a system to ob- 
tain automated detection from the PPS-15’s Doppler audio and 
then to integrate it with a motorized scanning panttilt platform. The 
system's hardware (panttilt platform, motor components, radars 
and signal processing components, computer, and video compo- 
nents) and software (assembly language digital signal processing 
routines, and C language operator interface and platform control 
routines) are described in some detail. The system was field tested 
and found to detect humans consistently at 500 meters, and at up 
to 950 meters on 30 percent of the scans. The false alarm rate 
was nil. This level of performance can only be achieved by 


ERA Vol. 18, No. 7 117 





05 NUCLEAR FUELS 
0550 Safeguards, Inspection, and Accountability 


periodically updating the system’s thresholds-a tedious and time- 
consuming process 


19348 (SAND-93-0061C) Evaluation of automatic detection 
of humans and vehicles. Davis, R.F.; Pritchard, D.A. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 13p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-930193-1: Tar- 
gets, backgrounds, and discrimination specialty group meeting, 
San Antonio, TX (United States), 26-28 Jan 1993). Order Number 
DE93009622. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

An automated wide-area surveillance system for ground-based 
detection and discrimination of humans and vehicles has been de- 
veloped that uses an infrared imager and advanced video motion 
detection (VMD) processing. Recent efforts to evaluate this system 
(called VISDTA, or Video Imaging System for Detection, Tracking 
and Assessment) against human and vehicle targets are described. 
These are considered the most common threats in ground-based 
security applications. The report first provides a general introduc- 
tion to the problems associated with infrared detection of humans 
and to the VISDTA system. Actual performance data from 
extensive field tests are provided to characterize the system perfor- 
mance in automatic target detection and clutter rejection. This data 
serves as a baseline for future systems employing similar technolo- 
gies. Results from analyses of the data as it relates to 
environmental factors are also presented, along with recommenda- 
tions for future efforts in this area. 


19349 (SAND—93-0668C) A particle rotation technique for 
producing very high coercivity magnetic stripes. Naylor, R.B. 
Sandia National Labs., Albuquerque, NM (United States). 19 Apr 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-9304111-1: Magnetic 
stripe card technology seminar: CardTech/Secur/Tech, Arlington, 
VA (United States), 19 Apr 1993). Order Number DE93009860. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes a current research program at Sandia Na- 
tional Laboratories whereby magnetic stripes made from very high 
coercivity magnetic materials are produced through the use of a 
new particle rotation technology. This new process allows the 
stripes to be produced in bulk and then held in a latent state so 
that they may be encoded at a later date. Since particle rotation is 
less dependent on the type of magnetic particle used, very high 
coercivity particles could provide a way to increase both magnetic 
tamper-resistance and accidental erasure protection of the mag- 
netic stripes 


19350 (UCRL-ID—106454-93-1) Lawrence Livermore Na- 
tional Laboratory safeguards and security quarterly progress 
report to the US Department of Energy, quarter ending Decem- 
ber 31, 1992. Ruhter, W.D.; Strait, R.S.; Mansur, D.L. Lawrence 
Livermore National Lab., CA (United States). Feb 1993. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93011941. Source: OSTI; 
NTIS; GPO Dep 

The Lawrence Livermore National Laboratory (LLNL) carries out 
safeguards and security activities for the Department of Energy 
(DOE), Office of Safeguards and Security (OSS), as well as other 
organizations,both within and outside the DOE. This document 
summarizes the activities conducted for the OSS during the first 
quarter of Fiscal Year 1993 (October through December, 1992). 
The nature and scope of the activities carried out for OSS at LLNL 
require a broad base of technical expertise. To assure projects are 
staffed and executed effectively, projects are conducted by the 
organization at LLNL best able to supply the needed technical ex- 
pertise. These projects are developed and managed by senior 
program managers. Institutional oversight and coordination is pro- 
vided through the LLNL Deputy Director's office. At present, the 
Laboratory is supporting OSS in three areas: Safeguards Technol- 
ogy; Safeguard System Studies; Computer Security. The remainder 
of this report describes the activities in each of these three areas. 
The information provided includes an introduction which briefly de- 
scribes the activity, summary of major accomplishments, task 
descriptions with quarterly progress, summaries of milestones and 
deliverables and publications published this quarter. 
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19351 (UCRL-ID—111061) Historic SNM flows within the 
production complex. Abey, A.E. Lawrence Livermore National 
Lab., CA (United States). May 1992. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93012442. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Production of Special Nuclear Materials (SNM) is not taking 
place within the DOE production complex (Complex) at this time. 
Furthermore, no nuclear components are being fabricated for new 
weapons. There is some low level activity within the Complex that 
involves working with SNM (particularly ongoing limited life compo- 
nent exchange and tritium refills); but in general, nothing is being 
done which directly relates to weapons production. It appears that 
if and when SNM or weapon components are again produced, the 
production complex will be significantly different than it was when 
production halted. In this paper the author is presenting a snapshot 
of how SNM flowed within the production complex when production 
was stopped. When production was suspended it was thought that 
it would resume after a relatively short time. Some of the changes 
in SNM flow planned at that time are also indicated in what follows. 
This is not intended to be a definitive historical treatise on SNM 
flow, but a brief look down memory lane. The flow and storage of 
SNM, including tritium, throughout the DOE production complex 
was fairly complicated and could be somewhat confusing to the 
uninitiated observer. In fact, it could be somewhat confusing to an 
experienced observer as well. The aim of this report is to inform 
the reader of the general aspects of SNM flow in the then existing 
Complex without burying him/her in the details that described Com- 
plex activities. The information presented here was collected from 
many sources. Several sources were required since the author 
could find no documentation that described SNM flow throughout 
the Complex for any period of time during the last forty years 
including the time when production ceased. The thrust of this pre- 
sentation is in the form of material flow diagrams along with limited 
explanatory text. The author believes, that in this instance at least, 
a simple diagram is worth several thousand words. 


19352 (UCRL-JC—106470) Evaluating safeguards effective- 
ness against protracted theft of special nuclear material by 
insiders. Al-Ayat, R.; Sicherman, A. Lawrence Livermore National 
Lab., CA (United States). 18 Jul 1991. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910774—-107: 32. Institute of Nuclear Materials Manage- 
ment (INMM) annual meeting, New Orleans, LA (United States), 
28-31 Jul 1991). Order Number DE93011946. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The new draft DOE Material Control and Accountability Order 
5633.3 requires that facilities handling special nuclear material 
(SNM) evaluate their effectiveness against provided theft of SNM- 
Protracted theft means repeated thefts of small quantities of 
material to accumulate a goal quanfity. To evaluate the safeguards 
effectiveness against pro thefts, one must addresses several is- 
sues: (1) defining relevant time frames for various threat scenarios 
and delayed detection safeguards: (2) identifying which safeguards 
come into play more than once because of repeated adversary ac- 
tions or because of periodic occurrence during the theft time frame 
(e.g., daily administrative check on presence of material): (3) con- 
sidering whether the second and subsequent applications of 
safeguards are different in effectiveness from the first; (4)synthesiz- 
ing how physical security, material control, and material 
accountability safeguards combine to provide protection against 
protracted theft scenarios. In this paper we discuss these issues 
and describe how we are augmenting the Analytic System and 
Software for Evaluating Safeguards and Security (ASSESS) to pro- 
vide the user with a tool for evaluating effectiveness against 
protracted theft. Currently, the Insider module of ASSESS focuses 
on evaluating the “timely” detection of abrupt theft attempts by vari- 
ous types of single nonviolent insiders. In this paper we describe 
the approach we’re implementing to augment ASSESS to handle 
various cases of protracted theft attempts. 


19353 (UCRL-JC—110101) The new protracted insider mod- 
ule of ASSESS. Al-Ayat, R.A.; Patenaude, C.J.; Sicherman, A. 
Lawrence Livermore National Lab., CA (United States). 17 Jul 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 





DOE Contract W-7405-ENG-48. (CONF-9207102-76: Institute of 
Nuclear Materials Management (INMM) annual meeting, Orlando, 
FL (United States), 19-22 Jul 1992). Order Number DE93009524. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

DOE Material Control and Accountability Order 5633.3 requires 
that facilities handling special nuclear material (SNM) evaluate their 
effectiveness against protracted theft of SNM (repeated thefts of 
small quantities of material, typically occurring over an extended 
time frame, to accumulate a goal quantity). Physical security (PS), 
material control (MC) and material accountability (MA) safeguards 
work together to provide protection against such protracted theft 
scenarios. The new Protracted Insider module of ASSESS (Ana- 
lytic System and Software for Evaluating Safeguards and Security) 
provides a comprehensive computerized tool for evaluating PS, MC 
and MA safeguards detection capability against both abrupt and 
protracted theft attempts by various types of single, nonviolent in- 
siders. In this paper, we describe capabilities of the new Protracted 
Insider module including: (a) analyzing different kinds of protracted 
scenarios for different insiders; (b) automatically addressing 
repeated adversary encounters with PS/MC safeguards; (c) incor- 
porating detection probabilities for MA activities that can recur 
when theft scenarios extend over time; and (d) displaying detection 
probabilities in both graphical and tabular form as a function of 
time elapsed since initiation of the theft. We'll also describe our 
plans for releasing this new ASSESS module, as well as further 
capability enhancements currently under development. 


19354 (UCRL-JC—110105) Prioritizing and scheduling safe- 
guards and security upgrade projects under restricted 
budgets. Edmunds, T.A. (Lawrence Livermore National Lab., CA 
(United States)); Zevanove, S.L; Saleh, R.A. Lawrence Livermore 
National Lab., CA (United States). 17 Jul 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9207102-74: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE93009516. Source: OSTI; 
NTIS; GPO Dep. 

Safeguards and security upgrade projects are selected to meet a 
variety of disparate, sometimes conflicting, concerns that have 
been identified by vulnerability studies and other reviews. Trade- 
offs must frequently be made regarding project selection and 
scheduling. This paper describes a two-phase, quantitative method- 
ology that explicitly addresses the trade-offs between competing 
safeguards objectives, and selects and schedules safeguards up- 
grade projects in a manner that ensures that the maximum benefit 
is realized within time and budget constraints. In the first phase, a 
multiattribute preference model is developed to provide a quantita- 
tive measure of the relative values that management places on 
meeting different objectives. In the second phase, an optimization 
model is used to select and schedule upgrade projects in the most 
effective manner with respect to the priorities specified in the pref- 
erence model. The optimization model can accommodate complex 
relationships among upgrades projects and safeguards objectives 
that are not captured by simple ranking schemes. 


19355 (WINCO-1113) Accountability volume measurement 
at the Idaho Chemical Processing Plant. German, F.O. Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). Dec 
1992. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. Order Number 
DE93012991. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant (ICPP) is required by DOE 
Orders and Directives to provide control and accountability for 
specific nuclear materials present either in storage or process loca- 
tions. This, along with the protection afforded by physical security 
measures, provides assurance that nuclear materials are not lost 
or diverted, and that shippers are credited properly according to 
the amounts of material received. Control of nuclear materials in 
solid form (fuel elements and assemblies, plates and other solid 
forms, and uranium oxide product) requires the ability to identify 
discrete items. A combination of physical security and tamper- 
indicating devices (TID’s) is also necessary if the material is not 
self-protected by high levels of radiation. Accountable materials in 
solution are not identifiable, however, and require sampling and 
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chemical analysis in combination with liquid volume (or mass) mea- 
surements to determine the quantities of uranium and its isotope 
U-235 that enter and leave the ICPP extraction process. These 
measurements are also required for periodic process inventories, 
and whenever solution is transferred between certain process 
areas or into storage. Accurate and appropriate volume measure- 
ments are necessary for good accountability and material control, 
and special measurement and monitoring capabilities exist at the 
ICPP to insure a high level of accuracy and reliability. This review 
of measurement systems and techniques is offered to enhance the 
background knowledge of personne! involved with the execution of 
standard accountability measurement and transfer procedures. 


0560 Legislation and Regulations 


Refer also to citation(s) 18982, 19020, 19021, 19041, 19059, 
19065, 19074, 19075, 19157, 19238, 19336, 19617, 19618, 19619, 
19620, 21213 


19356 (CONF-9002111-—, pp. 35-36) Development of an inte- 
grated data base for the screening-level risk assessment for 
the Clinch River Resource Conservation and Recovery Act fa- 
cility investigation. Hook, L.A. (Science Applications International 
Corp., Oak Ridge, TN (US)); Gentry, M.J.; Shaakir, J.A.; Faulkner, 
M.A. Oak Ridge National Lab., TN (United States). Jun 1992. DOE 
Contract AC05-840R21400. From Data analysis and interpretation 
for environmental surveillance conference; Lexington, KY (United 
States); 5-7 Feb 1990. In Data analysis and interpretation for envi- 
ronmental surveillance: Conference proceedings. 149p. Order 
Number DE92019009. Source: OST; NTIS; INIS. 

The Oak Ridge Reservation (ORR) includes three U.S. Depart- 
ment of Energy (DOE) facilities where radioactive and hazardous 
substances have been handled since 1942. Surface waters beyond 
the boundary of the ORR, including portions of the Clinch and Ten- 
nessee rivers, have received contaminants as a result of past 
operations and waste management practices. Thus, the U.S. Envi- 
ronmental Protection Agency (EPA), under the provisions of the 
Resource Conservation and Recovery Act (RCRA), requires that a 
Clinch River RCRA Facility Investigation (CRRFI) be conducted. 
The CRRFI is being implemented in a phased approach to (1) de- 
fine the nature and extent of off-site contamination, (2) quantify risk 
to human health and the environment, and (3) identify and evalu- 
ate the remedial action alternatives. One of the first tasks was to 
perform screening-level risk analyses for human and aquatic or- 
ganism exposure pathways, based on existing data. Thus, there 
was a need to identify, compile, and integrate selected data into a 
single consistent data base for use by the investigators performing 
the risk assessments. The data required were recent maximum 
and mean values of water quality parameters and of contaminant 
concentrations in sediment, water, fish, and other biota (e.g., vege- 
tation). The study area was divided into manageable units or 
reaches for the risk assessment, based upon proximity to known 
contaminant release points from DOE facilities and other potential 
sources of pollution in the area. The major sources of data in- 
cluded Oak Ridge Task Force results, DOE ORR Environmental 
Surveillance Reports, results of several intensive sediment 
sampling activities, and Tennessee Valley Authority (TVA) data re- 
trieved from the EPA's STORET system. No one study or program 
had sufficient data to meet the risk assessment requirements for 
any given reach. The structured process by which data files were 
quality checked and manipulated into a common SAS data base 
structure are discussed. 


19357 (EUR-14520) An approach to the exemption from 
regulatory control of radioactive waste not linked to the nu- 
clear fuel cycle in the European Community. Schaller, K.H. 
(Commission of the European Communities, Brussels (Belgium)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1992. [41p.] Source: OSTI; NTIS (US Sales Only); INIS. 
When radioactive material is handled, treated, administered or 
stored, and spills or residues and contamination are foreseeable, 
there must be ways and means of distinguishing between a ra- 
dioactive waste which needs no further registration and one 
needing appropriate control and regulation. This report examines 
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the actual situation of exemption from regulatory control for unre- 
stricted or conditional release for disposal of some radioactive 
waste produced outside the nuclear fuel cycle, particularly in hospi- 
tals, research and industry. Recently introduced dose-based and 
risk-based approaches to exemption are then summarized and 
their application to radioactive waste produced outside the nuclear 
fuel cycle is reviewed. It has been shown that current practices are 
generally safe, but that there is a clear need for harmonization 
among European Community Member States of exemption levels 
based on sound radiological protection criteria. 24 refs. 


19358 (IAEA-INFCIRC—254(Add.17)E/F/R/S) Communica- 
tions received from certain Member States regarding 
guidelines for the export of nuclear material, equipment and 
technology: A further communication, dated 2 December 1992. 
International Atomic Energy Agency, Vienna (Austria). Jan 1993. 
[8p.] (In English, Spanish, French, Russian). Order Number 
DE93617626. Source: OSTI; NTIS (US Sales Only); INIS 

The document reproduces the Note Verbale dated 2 December 
1992 received by the Director General of the IAEA from the Per- 
manent Mission of Argentina and relating to the report of nuclear 
material, equipment and technology. 


19359 (IAEA-INFCIRC—254-Rev.1-Pt.1-Add.1) Communica- 
tions received from certain Member States regarding 
guidelines for the export of nuclear material, equipment and 
technology. International Atomic Energy Agency, Vienna (Austria). 
Jan 1993. [8p.] (In English, Spanish, French, Russian). Order 
Number DE93617627. Source: OSTI; NTIS (US Sales Only); INIS. 

The document reproduces the Note Verbale dated 2 December 
1992 received by the Director General from the Resident Repre- 
sentative of Argentina to the Agency relating to the export of 
nuclear material, equipment and technology in order to clarify parts 
of the Trigger List which is incorporated in Annex A to the Guide- 
lines for Nuclear Transfers. 


19360 (IAEA-INFCIRC—254(rev.1/pt.1/add.2)) Communica- 
tions received from certain member states regarding 
guidelines for the export of nuclear material, equipment and 
technology. International Atomic Energy Agency, Vienna (Austria). 
Apr 1993. [12p.] (In Arabic, Chinese, English, French, Russian, Or- 
der Number DE93624710. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The document reproduces the Note Verbale dated 8 February 
1993 received by the Director General from the Permanent Mission 
of the Russian Federation to the International Organizations in Vi- 
enna, relating to the export of nuclear material, equipment or 
technology, in order to provide information on that Government's 
Guidelines for Nuclear Transfer. 


19361 (IAEA-INFCIRC—254-Rev.1-Pt.2-Add.1) Communica- 
tions received from certain Member States regarding 
guidelines for the export of nuclear material, equipment and 
technology. International Atomic Energy Agency, Vienna (Austria). 
Jan 1993. [8p.] (In English, Spanish, French, Russian). Order 
Number DE93617628. Source: OSTI; NTIS (US Sales Only); INIS. 

The document reproduces the Note Verbale dated 2 December 
1992 received by the Director General from the Resident Represen- 
tative of Argentina to the Agency relating to the export of nuclear 
material, equipment or technology, in order to provide information 
on that Government's Guidelines for Transfers of Nuclear-related 
Dual-use Equipment, Material and related Technology. 


19362 (Riso-R-652/EN) Intervention levels for protective 
measures in nuclear accidents: International intervention pol- 
icy and Nordic status on intervention. Hedemann Jensen, P. 
Risoe National Lab., Roskilde (Denmark). Nuclear Safety Research 
Dept. Dec 1992. [38p.] Order Number DE93622833. Source: OSTI; 
NTIS; INIS. 

A radiation protection philosophy for exposure situations follow- 
ing an accident has been developed by international organisations 
such as the ICRP, IAEA, NES/OECD, FAO/WHO, and the CEC 
during the last decade. After the Chernobyl accident, the applica- 
tion of radiation protection principles for intervention situations such 
as exposure from accidental contamination or radon in dwellings 
were further developed and this work is still in progress. The 
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present intervention policy recommended by the international or- 
ganisations as well as by the Nordic radiation protection authorities 
is reviewed. The Nordic Intervention levels for foodstuff restrictions, 
both for the Chernobyl and post-Chernobyl periods, have been 
based on dose limits and they are therefore in conflict with interna- 
tional intervention policy. Illustrative examples on intervention level 
setting for relocation and foodstuff restrictions are derived for 
Nordic conditions from the optimisation principle recommended by 
the international organisations. Optimised Generic Intervention Lev- 
els have been determined to be about 10 mSv x month—' for 
relocation/return and 5,000-30,000 Bqxkg~' for restrictions on vari- 
ous foodstuffs contaminated with 197Cs and 'S"|. (au) (14 tabs., 1 
ill., 16 refs.). 


19363 (WSRC-MS-93-062) A practical exercise in assess- 
ing order compliance. Hallinan, E.J. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-9306143-2: Energy Facility Contractors 
Group safety analysis meeting, Denver, CO (United States), 16-18 
Jun 1993). Order Number DE93012151. Source: OSTI; NTIS; 
GPO Dep. 

Two orders impacting DOE nuclear safety analyses were issued 
in 1992: DOE 5480.22, “Technical Safety Requirements,” and DOE 
5480.23, “Nuclear Safety Analysis Reports.” Both orders required 
submitting plans and schedules for compliance with the new 
requirements by 6 months from the issuance dates. These assess- 
ments resulted in a major effort by the Westinghouse Savannah 
River Co. (WSRC) for some 30 current and future safety analyses 
that span three Program Secretarial Offices. Further, the local field 
office expressed a vital interest in determining the shape of compli- 
ance for site nuclear operations. Thus, a team of about 20 people 
were involved in: Interpreting and obtaining concurrence with imple- 
mentation issues; identifying applicable nuclear facilities; baseiining 
the status of compliance with previous requirements; comparing 
new to previous requirements; scheduling future activities to 
achieve compliance with the new requirements; estimating baseline 
and additional costs; and obtaining management approvals. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


19364 (JAERI-M—92-194) Characteristics of plasma _ in 
gadolinium atomic beam produced by an axial electron gun. 
Ohba, Hironori (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Nishimura, Akihiko; Shi- 
bata, Takemasa. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. 20p. (in Japanese). Order Number 
DE93788404. Source: OSTI; NTIS; INIS. 

The characteristics of the plasma in the gadolinium atomic beam 
produced by an axial electron gun were measured using Langmuir 
probes. The electron temperature was lower than 0.1 eV and close 
to the atomic excitation temperature which is much lower than the 
evaporation surface temperature. This result suggests that the colli- 
sions between the electrons and the atoms cause the energy 
exchange. The ion flux ratio to the atomic beam was 0.4 %. This 
value agreed well with estimated value on the assumption that the 
atoms are ionized by the collision with high energy electron beams. 
(author). 


19365 (JAERI-M-—92-216) Removal of plasma in gadolinium 
atomic beam under high-rate electron beam evaporation. 
Ohba, Hironori (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Nishimura, Akihiko; Shi- 
bata, Takemasa. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jan 1993. 18p. (in Japanese). Order Number 
DE93788426. Source: OSTI; NTIS; INIS. 

Removal of plasma in a gadolinium atomic beam was tried under 
high-rate evaporation using an axial electron gun. Positive or nega- 
tive electric potential was applied to removal electrodes which were 





a pair of parallel electrodes put along the atomic beam. When pos- 
itive potential was applied to the removal electrodes, current of 
several amperes flowed into the electrodes and the plasma could 
not be removed because arc current flows from high temperature 
evaporation surface to the removal electrodes. On the other hand, 
the removal of the plasma was achieved by applying high negative 
potential to the removal electrodes. The plasma flowing up with the 
atomic beam had grounded potential and ions were extracted to 
the negatively biased removal electrodes from the plasma. The re- 
moval electrode potential to extinguish the plasma between the 
electrode was estimated using the plasma parameters such as 
density, electron temperature, and drift velocity. The estimated val- 
ues agreed well with experimental results. (author). 


19366 (K/D-5199-Pt.1-Rev.1) Mount lug tests: Part 1, Labo- 
ratory bend tests: Revision 1. Goodpasture, D.W. (Tennessee 
Univ., Knoxville, TN (United States)); Fricke, K.E. Union Carbide 
Corp., Oak Ridge, TN (United States). Nuclear Div. Jul 1981. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840T21400. Order Number DE93010883. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In order to establish strength and performance criteria for the 
mount lugs, which are part of the mount system used in a cen- 
trifuge Enrichment Plant, a program of laboratory and mock-up 
tests were performed. This report describes the laboratory testing. 
The main objective of these tests was to establish the behavior of 
bars (3 to 3-1/2 inches in diameter; medium carbon steel) in flex- 
ure up to and beyond yield. The tests and resulting data are 
discussed and a proposed design procedure for obtaining the 
mount lug material strength requirements is presented. 


19367 (K/D-5199-Pt.2) Mount lug tests: Part 2, Field tests. 
Goodpasture, D.W. (Tennessee Univ., Knoxville, TN (United 
States)); Fricke, K.E. Union Carbide Corp., Oak Ridge, TN (United 
States). Nuclear Div. Jul 1981. 30p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840T21400. 


Order Number DE93010882. Source: OSTI; NTIS (US Sales Only); 


GPO Dep. ; 

In order to establish strength and performance criteria for the 
mount lugs and hardware, which form part of the mount system of 
a centrifuge machine, a program of laboratory and field tests were 
performed. The laboratory tests were described in K/D-5199, Part 
|, and the field tests are described in this report. The objective of 
the field tests was to establish the strength characteristics of an 
assembled mount lug and related hardware (insert, bushing, cap- 
ture nut, etc.) when subjected to the criteria design loads. 


19368 (ORNL/FTR-4427) [Sixteenth world conference of 
the International Nuclear Target Development Society 
(INTDS)]: Foreign trip report, September 17—October 10, 1992. 
Tracy, J.G. Oak Ridge National Lab., TN (United States). 21 Oct 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009777. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the INTDS conference and presented an 
invited paper entitled “Stable lsotope Enrichment - Current and Fu- 
ture Potential,” and chaired a technical session, “Radioactive 
Targets/Target Preparation.” Papers of particular interest to the 
traveler, ORNL Isotope Enrichment Program, and the DOE Isotope 
Production and Distribution Program (IPDP) were those related to 
isotope enrichment and distribution. Discussions at the conference 
site included the isotope production capabilities of Russia and 
China, as well as the global market for stable isotopes. At Munich, 
Darmstadt, and London, customer needs and concerns regarding 
availability of isotopes and isotope materials and services were dis- 
cussed. 
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Refer also to citation(s) 20313, 20341, 20406, 20451, 20783, 
20813, 20854, 22021, 22171 


19369 (CONF-890885-—8) Inductive adder for radiographic 
applications. Miller, R.B. (Titan Technologies, Albuquerque, NM 
(United States). Spectron Div.); Bayless, J. Los Alamos National 
Lab., NM (United States). [1989]. 15p. Sponsored by Department 
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of Defense, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. From Flash radiography topical symposium; Port- 
land, OR (United States); 15-18 Aug 1989. Order Number 
DE93009079. Source: OSTI; NTIS; GPO Dep. 

For some problems of interest, it is desirable to produce high en- 
ergy x-rays (> 800 kV), but to do so using a remote tube head. 
TITAN has met this need by developing an inductive adder. To use 
this device, a suitable HP pulser, such as the model 43734A, is 
operated in a dual remote tube head mode. However, both high 
voltage output cables are inserted into TITANs inductive adder 
which effectively sums the two voltage pulses. This higher voltage 
is then delivered to an appropriate x-ray tube such as the 1 MV 
5081-9551 tube. Consider the 450 kV pulser operated in the dual 
remote Tube head configuration. In this mode both tubes are fired 
simultaneously by the same pulser, thereby providing the capability 
for obtaining orthogonal radiographs of rapidly moving objects, at 
the expense of reduced radiation dose (and penetrating power) 
from each tube. If it were possible to construct a device that could 
add the voltage pulses provided to the two separate tube heads as 
illustrated in Figure 2, then substantially higher penetrating power 
and x-ray doses could be provided in a remote tube head configu- 
ration. The development of such a technique would represent a 
significant new capability and could provide an important product 
improvement option for existing BP units already in field use. TI- 
TAN Technologies/Spectron Division has successfully developed 
and tested this inductive adder concept. 


19370 (DOE/FTR-93010613) [The 8th international meeting 
on radiation processing]: Foreign trip report, September 11- 
19, 1992. Neau, E.L. Sandia National Labs., Albuquerque, NM 
(United States). 4 Jan 1993. 42p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93010613. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Attendees at the 8th International Meeting on Radiation Process- 
ing consisted of approximately 400 representatives from more than 
33 countries who discussed irradiation applications, simulations 
and computational tools, isotope and accelerator based treatment 
plants, dosimetry and operator education. The DOE/Sandia interest 
in the conference was to assess the need for very high average 
power accelerators and to determine the present status of world- 
wide high average power accelerator development. The conclusion 
is that the high average power applications are being identified but 
that further development is being limited by the power levels avail- 
able from the RF and other types of low power accelerators now 
available. The unique DOE/Sandia RHEPP short-pulse technology, 
now coming on-line, will be available to fulfill a real need, in the 
high average power area, but the commercial sector will require a 
full scale demonstration, before being able to quantify the risk- 
benefit analysis for applications using this type of accelerator. 
Environmental cleanup activities may be one area where detailed 
commercial economic issues may not dominate the selection of 
treatment method because of limited treatment options and per- 
cieved national priorities. 


19371 (IAEA-NDS—112(rev.1)) XG standards. Version 91-8- 
6. X-ray and gamma-ray standards for detector calibration. 
IAEA-NDS-Documentation series. Lemmel, H.D. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
1991. [2p.] Order Number DE93623698. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The document describes the PC file which includes the recom- 
mended values of decay parameters of selected radionuclides to 
be used for X-ray and gamma-ray detector efficiency calibration. 


19372 (INIS-JP—007, pp. 25-30) The use of low energy ion 
beams for the growth and processing of solid materials. Ar- 
mour, D.G. (Salford Univ. (United Kingdom). Dept. of Electronic 
and Electrical Engineering); Al-Bayati, A.H.; Gordon, J.S. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Low energy ion bombardment forms the basis of ion assisted 
etching and growth of materials in plasma and ion beam systems. 
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The growing demands for low temperature, highly controlled pro- 
cessing has led a rapid increase in both the application of low 
energy beams and the study of the fundamental ion surface inter- 
actions involved. The growth in the practical applications of ion 
beams in the few eV to a few hundred eV range has presented new 
problems in the production and transport of ion beams and has led 
to the development of highly specialised, ultra-low energy systems. 
These technological developments, in conjunction with the improve- 
ments in understanding of fundamental processes have widened 
the range of applications of low energy beams. (author) 52 refs. 


19373 (INIS-JP—007, pp. 31-36) Nanophase materials pro- 
duced by physical methods: Microstructures and properties. 
Noda, Shoji (Toyota Central Research and Development Labs., 
Inc., Nagakute, Aichi (Japan)). Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154-: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 
evolution in beam applications. Order Number DE93703820. 
Source: OSTI; NTIS; INIS. 

A nanophase material is mainly characterized by the compo- 
nent’s size and the large interface area. Some nanophase 
materials are briefly described. lon implantation and oblique vapor 
deposition are taken as the methods to provide nanophase materi- 
als, and their features are described. These physical methods are 
non-equilibrium material processes, and the unique nanophase ma- 
terials are demonstrated to be provided by these methods with little 
thermodynamic restriction. (author) 


19374 (INIS-JP—007, pp. 56-61) Application of a hall accel- 
erator for thin film formation. Yoshikawa, K. (Kyoto Univ., Uji 
(Japan). Inst. of Atomic Energy); Yamamoto, Y.; Toku, H.; Hino, A.; 
linuma, H.; Okada, M. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Application of a Hall accelerator for thin film formation, in particu- 
lar, diamond-like carbon (DLC), is presented. A large current Hall 
accelerator in low voltage continuous operation (HALOC) without 
any exhaustible filaments was designed for this purpose, and sev- 
eral amp’s large current low energy beams of such as argon, 
hydrogen, helium, oxygen, and methane were successfully ex- 
tracted for hours. The thin film of carbon layer uniformly formed on 
the stainless steel 304 plate was measured to show a typical 
amorphous carbon hard layer with Vickers hardness in excess of 
4500 kgf/mm* and adhesion of 21 kgf/mm?. It has shown also 
strong anti-corrosion properties. (author). 


19375 (INIS-JP—007, pp. 129-132) Molecular-beam epitaxial 
growth and ion-beam analysis systems for functional materi- 
als research. Takeshita, H. (Japan Atomic Energy Research Inst., 
Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Research 
Establishment); Aoki, Y.; Yamamoto, S.; Naramoto, H. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Experimental systems for molecular beam epitaxial growth and 
ion beam analysis have been designed and constructed for the re- 
search of inorganic functional materials such as thin films and 
superlattices. (author). 


19376 (INIS-JP—007, pp. 210-213) Behavior of deuterium 
implanted in Ni, Cu and stainless steel membranes. Yamamoto, 
S. (Tohoku Univ., Sendai (Japan). Inst. for Materials Research); 
Nagata, S.; Yamaguchi, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154—: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

The re-emission, retention and permeation behaviors of im- 
planted deuterium atoms in Ni, Cu and 304ss membranes have 
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been studied using the elastic recoil detection (ERD) analysis tech- 
nique of transmission geometry. Whole profiles of deuterium in the 
membranes as well as amounts of the permeating deuterium dur- 
ing D implantation were measured simultaneously at various 
temperatures up to 493 K. The permeating flux was determined 
from amount of D atoms deposited in the getter layer on the 
downstream surface. Thus, we could estimate the fractions of re- 
emitted, trapped and permeated deuterium directly from retention 
curves for membrane and the getter layer. The results show that 
the D transport behaviors during D implantation depend on temper- 
ature as well as materials implanted; the permeation rate is 
increased with increasing of temperature, and also increased in the 
order of Cu-Ni-304ss. The observed deuterium behaviors at vari- 
ous temperatures are analyzed by the simple analytical model to 
evaluate the recombination coefficients in these metals. (author). 


19377 (INIS-JP-007, pp. 292-297) Use of energetic ion 
beams in materiais synthesis and processing. Appleton, B.R. 
(Oak Ridge National Lab., TN (United States)). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: 
International conference on evolution in beam _ applications, 
Takasaki (Japan), 5-8 Nov 1991). In Proceedings of the interna- 
tional conference on evolution in beam applications. Order 
Number DE93703820. Source: OSTI; NTIS; INIS. 

A brief review of the use energetic ion beams and related tech- 
niques for the synthesis, processing, and characterization of 
materials is presented. Selected opportunity areas are emphasized 
with examples, and references are provided for more extensive 
coverage. (author). 


19378 (INIS-JP-007, pp. 328-333) High energy ion mi- 
crobeams and their applications. Bakhru, H. (State Univ. of New 
York, Albany, NY (United States)); Nickles, E.; Haberl, A.; Morris, 
W.G. Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 
817p. (CONF-911154—: International conference on evolution in 
beam applications, Takasaki (Japan), 5-8 Nov 1991). In Proceed- 
ings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

In recent years there has been rapid growth for the development 
of equipment for forming a focussed beam (0.5 - 2yum) with high 
energy ions. The State University of New York at Albany ion scan- 
ning microprobe has been used for several applications especially 
in the fields of materials and biological studies. Rutherford 
backscattering spectroscopy (RBS) and particle-induced x-ray 
emission (PIXE) analysis have been performed on microelectronic 
circuits with a spatial resolution of approximately 2 um. Studies on 
films of superconductors (YBa CuO) will be presented. Applications 
of microbeams for the biological studies and analytical techniques 
will be presented. Current and future role of microbeams and their 
limitations will be discussed. (author). 


19379 (INIS-JP-007, pp. 440-448) Investigations on elec- 
tron beam flue gas treatment held in the Institute of Nuclear 
Chemistry and Technology. Chmielewski, A.G. (Institute of Nu- 
clear Chemistry and Technology, Warsaw (Poland)); Iller, E.; 
Zimek, Z.; Licki, J. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Two different research installations have been built. The first 
one, laboratory unit has a flow capacity of approx. 400 Nm® /h of 
flue gas from two gas fired boilers. The composition of gas can be 
adjusted. An irradiator, accelerator ILU-6, is used with electron 
beam energy in the range 600-1000 keV. The unit is mostly used 
for aerosol formation and filtration research. This laboratory instal- 
lation is being adapted for electron beam/microwave combined gas 
molecule excitation. The second unit, a pilot with a plant of flow 
rate up to 20 000 Nm*%/h has been constructed in EPS Kaweczyn. 
Pit coal is used as a fuel in a boiler from which flue gas is purified. 
Two accelerators, ELW-3, of beam power 40-50 kW and electrons 
energy 700 keV are applied. The arrangement of accelerators in 
series allows cascade, step by step gas mixture irradiation. The in- 
stallation is equipped in a spray cooler, ammonia dosage system 





and bag filter. The irradiation/reaction part of the plant was put in 
operation in April 1991. Separately, laboratory research on grain 
bed aerosol filtration is performed to study the possibility of such 
filtration unit as a prefilter application. Agriculture tests of the 
byproduct have been performed. Two types of the byproduct with 
and without additive were tested. Comparative vegetation tests 
have shown that application of the pure product gives similar 
results as application of market fertilizer - ammonia sulfate. The el- 
emental analysis have shown that content of the heavy metals do 
not exceed acceptable value. For both systems dosimetric mea- 
surements were performed. The electron penetration depth and 
dose distribution profiles were established. The results of prelimi- 
nary tests both laboratory and pilot plant units have proved high 
efficiency of SOz and NO, removal. (J.P.N.). 


19380 (INIS-JP—007, pp. 449-454) The production and uti- 
lization of by-product agricultural fertilizer from flue gases. 
Frank, N.W. (Ebara Environmental Corp., Greensburg, PA (United 
States)); Hirano, S. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991) 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS 

The electron-beam process is one of the most effective methods 
for removing SO, and NOx from industrial flue gases and produc- 
ing a usable by-product. This paper surveys the potential for 
production and consumption of alternative, usable, commercial by- 
products, in conjunction with major reductions in the inventory of 
emissions of SOs and NOx. An examination is made of the impor- 
tant limitations in the annual consumptive use or price of and/or 
net revenues from commonplace, electric utility, by-product types 
such as gypsum, sulfuric acid, etc. A principal focus of the work is 
an analysis and quantification of the major large-scale, growing 
and profitable markets for utility solid wastes that can be generated 
in agricultural fertilizer forms, including ammonium sulfate and 


other compounds that are available through stack-gas cleaning op- 
erations at large, coal-fired boilers. Cost study data is arranged to 
define the impact of commercial by-product yield and revenue on 
the economics of full scale SO. and NO, emission reduction activ- 
ity. (author). 


19381 (INIS-JP—007, pp. 455-460) Simultaneous removal of 
NO, and SO, from flue gases by energizing gases with elec- 
trons having energy in the range from 5 eV to 20 eV. Civitano, 
L. (Ente Nazionale per l’Energia Elettrica, Pisa (Italy). Thermal and 
Nuclear Research Center); Baroni, A.; Sguerri, O. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

These notes report the results obtained with an experimental in- 
stallation able to treat 100 Nm%/h of flue gases, installed at the 
Thermoelectrical Power Plant at Marghera. The experimental in- 
stallation, operating on the principle of gas energizing, is able to 
remove simultaneously 40 to 50% of the NOx and about 100% of 
the SO» contained in the flue gases. It is expected to achieve bet- 
ter efficiency in the removal of NO, by including in the system a 
bag filter which should favour removal reaction in the heteroge- 
neous phase of NO ,. Particulate concentration at output is 
between 2 and 5 mg/Nm. A pulse generator designed and built by 
Enel was tested; the results were excellent, so work has begun on 
the preliminary planning of a 200 kW pulse generator that operates 
on the same principle. (author). 


19382 (INIS-JP—007, pp. 401-406) Table top slow positron 
apparatus. Kanazawa, |. (Tokyo Gakugei Univ., Koganei (Japan)); 
Hirose, M.; Ito, Y.; Takamura, S. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 
evolution in beam applications. Order Number DE93703820. 
Source: OSTI; NTIS; INIS. 

The characters of the compact, magnetically guided slow 
positron beam, which was constructed recently, are discussed. The 
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system uses a 4 mCi **Na source with a tungsten foil transmission 
moderator. The design of the compact electrostatic positron beam, 
whose construction is in progress, is shown. We calculated the 
slow positron yields from the tungsten foil moderator. It is shown 
that the conversion efficiency from fast to slow positrons is 
improved much in a modified geometry of moderators. That im- 
provement is very useful for construction of the compact slow 
positron beam. (author). 


19383 (INIS-JP—007, pp. 417-422) Electron beam irradiation 
technology for environmental conservation. Tokunaga, Okihiro 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 
Takasaki Radiation Chemistry Research Establishment); Arai, Hide- 
hiko; Hashimoto, Shoji. Japan Atomic Energy Research Inst. 
Tokyo (Japan). 1992. 817p. (CONF-911154—-: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

This paper reviews research and development of application of 
electron beam (EB) irradiation technology for treatment of flue gas 
and waste water, and for disinfection of sewage sludge. Feasibility 
studies on EB purification of flue gases have been performed with 
pilot-scale experiments in Japan, the USA and Germany, and is 
being carried out in Poland for flue gases from iron-sintering 
furnaces or coal burning boilers. Based on results obtained by ex- 
periments using simulated flue gas, pilot scale test for treatment of 
flue gas of low-sulfur containing coal combustion has recently 
started in Japan. Organic pollutants in waste water and ground 
water have been found to be decomposed by EB irradiation. Syn- 
ergetic effect of EB irradiation and ozone addition was found to 
improve the decomposition efficiency. Electron beam irradiation 
technology for disinfection of water effluent from water treatment 
plants was found to avoid formation of chlorinated organic com- 
pounds which are formed in using chlorine. Efficient process for 
composting of sewage sludge disinfected by EB irradiation has 
been developed by small scale and pilot scale experiments. In the 
new process, disinfection by EB irradiation and composing can be 
done separately and optimum temperature for composting can be, 
therefore, selected to minimize period of composting. (author). 


19384 (INIS-JP—007, pp. 423-427) Applications of electron 
beam to precoated steel. Koshiishi, K. (Nisshin Steel Co. Ltd., 
Tokyo (Japan)); Masuhara, K. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 
evolution in beam applications. Order Number DE93703820. 
Source: OSTI; NTIS; INIS. 

Applications of EB to precoated steel started with paint cure and 
have expanded to film lamination and surface modification. These 
applications can offer precoated steel some advantages which are 
difficult or impossible to gain by thermal methods. But there are 
also such problems as adhesion, formability and paintability in EB 
processing. In practice, using EB technologies along with thermal 
technologies cannot be avoided for precoated steel at the present. 
Future development of EB applications to precoated steel will 
depend on how we can seek superiority and distinction of EB tech- 
nology against conventional and competitive technologies. (author). 


19385 (INIS-JP—007, pp. 428-431) EB curable laminating 
adhesives. Matsuyama, Asao (Dainippon Ink and Chemicals, Inc., 
Tokyo (Japan)); Kobayashi, Masahide; Gotoh, Sakiko. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

New developed solvent free EB curable laminating adhesives 
have two liquid components, A with hydroxy and acryloyl group, B 
with isocyanate and acryloyl group in a molecule. These EB lami- 
nating adhesives do not need any aging process, which is a big 
advantage, and are very suitable for environment, safety, and 
health because of no heating process and solvent free formulas. 
And we have made basic research about the relation of peel 
strength or heat seal strength versus Tg of cured film, elongation 
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at break, elastic modulus, and so on. Basic specifications of the 
new developed adhesives are shown. (author). 


19386 (INIS-JP—007, pp. 432-439) Application of electron 
beams to environmental conservation technology. Pikaev, A.K. 
(AN SSSR, Moscow (Russian Federation). Inst. Fizicheskoj Khimii). 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The paper is a review of current status of the application of elec- 
tron beams to environmental conservation technology. Different 
aspects of radiation treatment of natural and polluted drinking 
water, radiation purification of industrial and municipal wastes, radi- 
ation treatment of sewage sludge and radiation purification of 
exhaust gases are considered. Special attention is paid to the re- 
spective pilot and industrial facilities. (author) 70 refs. 


19387 (INIS-JP—007, pp. 634-638) Production of CR-39 nu- 
clear track microfilters. Ogura, K. (Nihon Univ., Narashino, Chiba 
(Japan). Coll. of Industrial Technology); Naitou, T.; Nakano, K.,; 
Takahashi, T. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Studies were performed to produce CR-39 nuclear track microfil- 
ters. In order to improve on the quality of pore channels and the 
etched-surface smoothness, CR-39 was pre-soaked in hexachloro 
butadiene for a few hours before etching. Utility tests of two-step 
etching with the so-called PEW, and KOH solution was carried out 
for the purpose of making a funnel-shaped pore entrance. The 
pore geometries inspected by the scanning electron microscope 
and optical microscope as well as the experimental data for the 
multi-step etching procedure are reported. (author). 


19388 (INIS-JP—007, pp. 682-691) Applications of multiple- 
ion irradiations to metals, ceramics, and polymers. Mansur, 
L.K. (Oak Ridge National Lab., TN (United States). Metals and Ce- 
ramics Div.); Lee, E.H.; Lewis, M.B.; Zinkle, S.J. Japan Atomic 
Energy Research inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The application of ion beams materials science and engineering 
had its roots in the development of accelerators and ion sources 
for nuclear physics research and for the electromagnetic separation 
of isotopes. Present research at the intersection of materials 
science and ion beam technology covers the three broadly interre- 
lated fields of ion beam radiation effects, ion beam treatment and 
ion beam characterization. One area in which exciting new re- 
search on radiation effects and on ion beam treatment is being 
carried out is in the effects in materials of the simultaneous appli- 
cation of multiple ion beams. Work in metallic alloys has been the 
most extensive and has resulted in detailed mechanistic under- 
standing of such technologically relevant radiation effects 
phenomena as swelling, microstructural development, effects of 
gas on radiation response, and radiation affected phase changes. 
In ceramics simultaneous anion-cation-helium bombardments per- 
mit studies on the fundamentals of displacement damage and 
helium response, while allowing control of defect behavior induced 
by departures from stoichiometry. This is particularly relevant for 
studies of fusion reactor insulator materials. Multiple-beam capabil- 
ity also permits more powerful ion beam treatment research, 
because of the essentially unlimited possibilities of tailoring arbi- 
trary combinations of implant species to the materials and 
processes of interest. For example, recent work on polymeric ma- 
terials has shown that remarkable improvements in the surface 
mechanical properties are possible. (author). 


19389 


(INIS-mf-13505, pp. 31-38) IAEA activities on high- 
dose measurements. Mehta, K. (international Atomic Energy 


124 ERA Vol. 18, No. 7 


Agency, Vienna (Austria). Dosimetry Section); Girzikowsky, R. In- 
ternational Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland). Dec 1992. [42p.] In SSDL 
Newsletter. No. 31. Order Number DE93622323. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This article briefly summarizes the International Dose Assurance 
Service, a facility to assist IAEA Member States to establish a 
highly reliable dosimetry system in their radiation facilities. The 
alanine/ESR transfer dosimetry system has been reliable and accu- 
rate in the measurement of high radiation doses (0.1 — 100 kGy) 
and has a number of advantages that make it suitable for therapy- 
level dose measurements, but methodological improvements are 
needed before it can be applied in this dose range (1-100 Gy). 7 
refs, 3 figs, 1 tab. 


19390 (INIS-mf-13508) Advisory group meeting on new 
trends and developments in radiation technology. International 
Atomic Energy Agency, Vienna (Austria). Feb 1993. [72p.] 
(CONF-9302105-: Advisory group meeting on new trends and de- 
velopments in radiation technology, Jerusalem (Israel), 1-5 Feb 
1993). Order Number DE93622068. Source: OSTI; NTIS (US 
Sales Only); INIS. 

High energy, ionizing radiation (gamma and electron beams) has 
been used by industry for many years and for different applica- 
tions. Well established applications include: industrial sterilization 
of health care products (medical products and medicinals), 
radiation modification of plastics (crosslinking of wire and cable in- 
sulation, heat shrinkable materials, etc.) and radiation curing of 
adhesives and coatings on different substrates. The main purpose 
of the Advisory Group Meeting was to provide a forum for an ex- 
change of information about the new developments in radiation 
technology, to review the status of these developments and to dis- 
cuss potential for commercial applications. A further objective was 
to discuss the role of the International Atomic Energy Agency in 
promoting new technologies, research and transfer of technology to 
developing countries. The meeting was expected to prepare rec- 
ommendations to the Agency for future activities and programmes 
in this field. Refs, figs and tabs. 


19391 (INIS-mf-13508, pp. 21-34) 8. IMRP in China. Wu 
Jilan (Beijing Univ., BU (China). Dept. of Technical Physics). Inter- 
national Atomic Energy Agency, Vienna (Austria). Feb 1993. [72p.]} 
(CONF-9302105-: Advisory group meeting on new trends and de- 
velopments in radiation technology, Jerusalem (Israel), 1-5 Feb 
1993). In Advisory group meeting on new trends and developments 
in radiation technology. Order Number DE93622068. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 8th International Meeting on Radiation Processing (IMRP) 
attended by 407 participants from 33 countries and was held on 13 
to 18 September 1992 in Beijing. The meeting was successful. It 
showed that the IMRP is the main international forum for the ex- 
change of information on the science and technology of radiation 
processing. It also demonstrated the close connection between ba- 
sic research activities and developments of new methods and 
applications. Fifteen sessions were implemented by the programme 
committee thoroughly covering all the aspects of applications of 
ionizing radiation and the current problems to solve in furthering ra- 
diation processing industrialization. 


19392 (INIS-mf-13508, pp. 37-38) Radiation processing 
technology: Electron accelerator developments; heavy ion 
beam processing; elastomers and reinforced plastic compos- 
ites. Silverman, J. (Maryland Univ., College Park, MD (United 
States). Lab. for Radiation and Polymer Science). International 
Atomic Energy Agency, Vienna (Austria). Feb 1993. [72p.] 
(CONF-9302105—: Advisory group meeting on new trends and de- 
velopments in radiation technology, Jerusalem (Israel), 1-5 Feb 
1993). In Advisory group meeting on new trends and developments 
in radiation technology. Order Number DE93622068. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY ION ACCELERATORS irradiation 
procedures; HEAVY ION ACCELERATORS/organic compounds; 
LINEAR ACCELERATORS /irradiation procedures; LINEAR AC- 
CELERATORS/organic compounds; CHEMICAL RADIATION 
EFFECTS; ELASTOMERS; ETCHING; IRRADIATION 





19393 (INIS-mf-13508, pp. 57-58) Radiation processing - 
Industrial experience. Leemhorst, J. (Gammaster, Ede (Nether- 
lands)). International Atomic Energy Agency, Vienna (Austria). Feb 
1993. [72p.] (CONF-9302105-: Advisory group meeting on new 
trends and developments in radiation technology, Jerusalem (Is- 
rael), 1-5 Feb 1993). In Advisory group meeting on new trends and 
developments in radiation technology. Order Number 
DE93622068. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INDUSTRY/cleaning; INDUSTRY/ionizing 
radiations; ENVIRONMENTAL ENGINEERING; INDUSTRY; 
CLEANING; NETHERLANDS; PUBLIC OPINION; RADIATION EF- 
FECTS 


19394 (INIS-mf-13508, pp. 51-53) Radiation induced prepa- 
ration of membranes for industry and hydrogels for medical 
use. Chapiro, A. (Centre National de la Recherche Scientifique 
(CNRS), 94 - Thiais (France)). International Atomic Energy Agency, 
Vienna (Austria). Feb 1993. [72p.] (CONF-9302105-: Advisory 
group meeting on new trends and developments in radiation tech- 
nology, Jerusalem (Israel), 1-5 Feb 1993). In Advisory group 
meeting on new trends and developments in radiation technology. 
Order Number DE93622068. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FILMS/chemical radiation effects; FILMS/ 
industry; MEMBRANES/biological materials; © MEMBRANES/ 
chemical radiation effects; FILMS; INDUSTRY; GRAFTS; MEM- 
BRANES; POLYMERS 


19395 (INIS-mf—13508, pp. 55-56) Radiation technology and 
research in China. Wu Jilan (Beijing Univ., BU (China). Dept. of 
Technical Physics). International Atomic Energy Agency, Vienna 
(Austria). Feb 1993. [72p.] (CONF-9302105—-: Advisory group 
meeting on new trends and developments in radiation technology, 
Jerusalem (Israel), 1-5 Feb 1993). In Advisory group meeting on 
new trends and developments in radiation technology. Order Num- 
ber DE93622068. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INDUSTRY/chemical radiation effects; 
CHINA; CURING; GRAFTS; INDUSTRY; MEMBRANES; POLY- 
MERS; RUBBERS; USES; VULCANIZATION 


19396 (INIS-mf-13508, pp. 59-64) The advanced radiation 
technology project using ion-beams in JAERI-Takasaki. Inter- 
national Atomic Energy Agency, Vienna (Austria). Feb 1993. [72p.] 
(CONF-9302105—: Advisory group meeting on new trends and de- 
velopments in radiation technology, Jerusalem (Israel), 1-5 Feb 
1993). In Advisory group meeting on new trends and developments 
in radiation technology. Order Number DE93622068. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Takasaki lon Accelerators for Advanced Radiation Application 
(TIARA) are being constructed at Radiation Chemistry Research 
Establishment, Atomic Energy Research Institute, for the purpose 
of application of ion beams for research and development in mate- 
rial science and biotechnology. This paper outlines the TIARA 
facilities, the beam characteristics, and the main applicable plans. 
(author). 15 refs, 2 figs, 6 tabs. 


19397 (INIS-mf-13508, pp. 65-66) Water treatment for or- 
ganic pollutants using ozone and electron beam irradiation. 
Gehringer, P. (Austrial Research Centre Seibersdorf, Seibersdorf 
(Austria). Dept. of Chemical Engineering). International Atomic En- 
ergy Agency, Vienna (Austria). Feb 1993. [72p.] (CONF-9302105-: 
Advisory group meeting on new trends and developments in radia- 
tion technology, Jerusalem (Israel), 1-5 Feb 1993). In Advisory 
group meeting on new trends and developments in radiation tech- 
nology. Order Number DE93622068. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. WATER TREATMENT/radiation effects; 
WATER TREATMENT/waste water; INDUSTRY; SPECIFICATIONS 


19398 (JAERI-M—93-007) Treatment test of supernatant 
from sewage sludge by irradiation of high energy electron 
beams under supersaturation with oxygen. Hosono, Masakazu 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 
Takasaki Radiation Chemistry Research Establishment); Arai, Hide- 
hiko; Aizawa, Masaki; Shimooka, Toshio; Yamamoto, Ichiro; 
Shimizu, Ken; Sugiyama, Masashi. Japan Atomic Energy Research 
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inst., Tokyo (Japan). Feb 1993. 43p. (In Japanese). Order Number 
DE93788463. Source: OSTI; NTIS; INIS. 

Supernatant comes from dewaterization of sewage sludge, and 
contains biologically nondegradable organics. Therefore, it is hard 
to be treated by conventional activated sludge method. The devel- 
opment of a new technology is required to decrease the chemical 
oxygen demand (COD) effectively below 30 mg/l. Irradiation of high 
energy electron beams can convert nondegradable organics in wa- 
ter into substances which are biodegradable. However, sufficient 
dissolved oxygen in water is needed to induce oxidation effectively. 
In the present study, the treatment of supernatant was studied us- 
ing an apparatus which can be irradiated by high intensity electron 
beams in flow system under supersaturation with oxygen by pres- 
surization up to 3 atms. The dependence of oxygen concentration 
on the reduction in absorbance at 230 nm of azo dye (Acid Red 
265) aqueous solution was examined, and it was clarified that suffi- 
cient oxygen was supplied in the solution up to about 14 kGy 
under 3 atms of oxygen. Radiation treatment of supernatant which 
came from the leather works was carried out using the above ap- 
paratus. However, as this supernatant contained high concentration 
of nitrite, the nitrite was removed by limited aeration activated 
sludge method. By this pretreatment, COD was reduced from 200 
mg/I to 53 mg/l. Then, the biodegradability of supernatant irradiated 
under supersaturation with oxygen was examined. The final COD 
of the supernatant was reduced below 30 mg/l by the combined 
method of irradiation of 7 kGy and biological treatment. (author). 


19399 (NRCN-615) Sub-millimetric gap width measure- 
ment by finite x-ray source. Karp Baruch. Israel Atomic Energy 
Commission, Beersheba (Israel). Nuclear Research Center-Negev. 
Feb 1993. [34p.] (In Hebrew). Order Number DE93624613. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The utmost importance of Quantitative Nondestructive Evaluation 
(QNDE) has been acknowledged in recent years. Accurate extrac- 
tion of dimensions from fuel element radiographs is one example. 
Geometric optics was utilized to obtain an exact mathematical for- 
mulation of the relations between radiograph parameters (U, Ug, 
FWHM (full width half maximum)) and geometrical parameters (gap 
width, source size, angle of unalignment, location of the film with 
respect to the No-Umbra point, wall width where the gap is lo- 
cated). The simplifying assumptions are stated explicitly, enabling 
rapid verification of the limits of the present analysis. In addition, 
the importance of the total reflection was demonstrated. Within the 
limits imposed by the assumptions, the effect of total reflection 
should not be disregarded. It was found that when the gap width is 
smaller than the source size and the wall thickness can be ig- 
nored, the gap width has no influence on the FWHM-based 
measurement of the gap width (usually used when interpreting ra- 
diographs without a microdensitometer). In cases in which the wall 
thickness cannot be ignored (determined and verified from the for- 
mulae) there is no one-to-one correspondence between the gap 
width and the FWHM. This lack of one-to-one correspondence im- 
poses limitations on the range of applicability of FWHM-based 
interpretation. These limitations can be overcome by additional in- 
formation from the U and Ug parameters, which can be determined 
only with a microdensitometer. As a general procedure it is advised 
to use a microdensitometer when interpreting radiographs of sub- 
millimetric gaps. It also seems useful to refer to the present 
analysis in the design of gap measurement procedures and ar- 
rangements. (authors). 


19400 (ORNL/FTR-—4224) [lon beams and ion implantation 
studies at France and Portugal]: Foreign trip report, March 
18-30, 1992. McHargue, C.J. (Tennessee Univ., Knoxville, TN 
(United States)). Oak Ridge National Lab., TN (United States). 7 
Apr 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011288. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Results obtained in the collaborative research between the trav- 
eler and researchers at University Claude Bernard-Lyon | were 
discussed, and detailed plans for continuation of studies on SiC 
were made. Topics for presentation at the international meeting, 
“lon Beam Modification of Materials ‘92,” in September 1992 were 
identified. The traveler visited a new facility for cluster or aggregate 
deposition of thin films and made plans to study samples prepared 
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here. In Portugal the first results of perturbed angular correlation 
(PAC) measurements by Prof. Soares were examined, and plans 
were made for the next series of experiments. The facilities at the 
National laboratory for Engineering and Industrial Technology 
(LNETI) to be used by Dr. M. F. da Silva in this collaboration were 
inspected. The Organization Committee for the NATO-ASI visited 
the meeting site, and decisions were made on many details re- 
garding the arrangements for this Institute. 


19401 (ORNL/FTR-4425) [Travel to Denmark to discuss 
U3Si2-Al dispersion fuel for the Advanced Neutron Source]: 
Foreign trip report, September 25—October 2, 1992. Copeland, 
G.L. Oak Ridge National Lab., TN (United States). 16 Oct 1992. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93011740. Source: 
OSTI; NTIS (US Sales Only); GPO Dep 

The traveler attended the International Meeting on Reduced En- 
richment for Research and Test Reactors 1992. This meeting is of 
particular interest to Oak Ridge National Laboratory (ORNL) since 
the prune candidate fuel for the Advanced Neutron Source (ANS) 
reactor proposed for ORNL was developed by the reduced enrich- 
ment program. Most of the organizations involved with the 
fabrication, testing, or use of the U3Si2-Al dispersion fuel were rep- 
resented at this meeting. Experiences with this relatively new fuel 
type continue to be promising for its satisfactory application in the 
ANS 


19402 (SAND—93-0211C) Computational simulations of a 
soft x-ray projection lithography laser plasma source. Olson, 
R.E.; Sweatt, W.C.; Rockett, P.D. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9305159-1: Optical Society of America (OSA) topical 
meeting on soft x-ray projection lithography, Monterey, CA (United 
States), 10-12 May 1993). Order Number DE93009625. Source: 
OSTI; NTIS; GPO Dep 

A Sandia National Laboratories/AT&T Bell Laboratories Team is 
developing a soft x-ray projection lithography tool that uses a com- 
pact laser plasma as a source of 14 nm x-rays. Optimization of the 
14 nm x-rays source brightness is a key issue in this research. 
This paper describes our understanding of the source as it has 
been obtained through the use of computer simulations utilizing the 
LASNEX radiation-hydrodynamics code. 


19403 (UCRL-JC—112499) High-efficiency high-reliability 
optical components for a large, high-average-power visible 
laser system. Taylor, J.R.; Stolz, C.J. Lawrence Livermore Na- 
tional Lab., CA (United States). 29 Dec 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930135-2: International symposium on advanced 
electronic and optoelectronic materials, Los Angeles, CA (United 
States), 20-23 Jan 1993). Order Number DE93009225. Source: 
OSTI; NTIS; GPO Dep. 

Laser system performance and reliability depends on the related 
performance and reliability of the optical components which define 
the cavity and transport subsystems. High-average-power and long 
transport lengths impose specific requirements on component per- 
formance. The complexity of the manufacturing process for optical 
components requires a high degree of process control and verifica- 
tion. Qualification has proven effective in ensuring confidence in 
the procurement process for these optical components. Issues re- 
lated to component reliability have been studied and provide useful 
information to better understand the long term performance and re- 
liability of the laser system 


19404 (UCRL-JC—112504) X-ray production from laser- 
produced plasmas for soft x-ray projection lithography 
applications. Spitzer, R.C.; Kauffman, R.L.; Orzechowski, T.; 
Phillion, D.W.; Cerjan, C. Lawrence Livermore National Lab., CA 
(United States). May 1993. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930586-4: Quantum electronics and laser science confer- 
ence, Baltimore, MD (United States), 2-7 May 1993). Order 
Number DE93011956. Source: OSTI; NTIS; GPO Dep. 


126 ERA Vol. 18, No. 7 


Laser-produced plasmas have been investigated as a source for 
X-ray projection lithography. The dependence of conversion effi- 
ciency on target material, intensity, spot diameter, wavelength and 
pulse width has been studied using absolutely calibrated detectors. 


0703 Isotopic Power Supplies 


Refer also to citation(s) 19405 


0704 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 21556 


0705 Health and Safety 


19405 (DOE/EH-0315) Report of the Oversight Assess- 
ment of the Operational Readiness Evaluation of the Cassini 
Project at the Los Alamos National Laboratory. Krasopoulos, A 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Nov 1992. 16p. Sponsered by 
USDOE, Washington, DC (United States). Order Number 
DE93011224. Source: OSTI; NTIS; GPO Dep. 

*38Pu oxide pellets are to be fabricated and encapsulated for ra- 
dioisotope thermoelectric generators for the NASA Cassini mission 
to Saturn. The oversight assessment concluded that the Defense 
Programs’ Operational Readiness Evaluation was technically ade- 
quate and thorough in worker safety areas and that the overall 
conclusions reached by the DP ORE team, insofar as worker 
safety is concerned, are valid. It is believed that the Cassini Project 
production run can begin safely, when the findings identified by the 
DP ORE Team are properly closed out. However, several existing 
safety deficiencies were identified that resulted in one overall DP 
ORE worker safety observation. The observation indicated that 
hazard recognition inspections and abatement of occupational 
safety deficiencies were not adequately conducted to ensure a 
workplace free from recognizable hazards. 


08 HYDROGEN 


0801 Production 


Refer also to citation(s) 18718 


19406 (RR-92-2) Trying to help the environment - more on 
the West Ukraine case. Marchetti, C. International Inst. for Applied 
Systems Analysis, Laxenburg (Austria). Feb 1992. [15p.] Order 
Number DE93615517. Source: OSTI; NTIS (US Sales Only); INIS. 

Reprinted from the International Journal of Hydrogen Energy v. 
16(8) p. 563-575 (1991). 

The Hydrogen Economy can be seen as a train ready to move. 
We should start building the track. In this paper we examine a com- 
bination of technologies and circumstances that make large scale 
water splitting using nuclear heat from HTR reactors an attractive 
proposition. The idea is to tap a large natural gas pipeline system 
near an area where oil tertiary recovery pays for the consumption 
of large amounts of COz. The high value that CO2 can command is 
shown by the construction by Shell of long pipelines to carry CO 
from a natural field to an oil province. Natural gas is steam re- 
formed to Hz and COz using heat from HTR nuclear reactors with 
a process developed at KFA Juelich in Germany. The oil province 
to receive the CO, is in West Ukraine where three gas pipelines 
converge to transport Soviet gas into Western Europe. One of the 
critics to the original suggestions made at the Moscow Hydrogen 
Conference in 1988 was that the massive use of reactors (up to 30 
GWth) was made improbable by public opinion rejecting nuclear 
energy wholesale. A study we made for the European Community 
in the meantime, and whose pertinent results are reported here, 
shows that the doldrums of nuclear energy are not related to public 
opinion as such but to the stop-go mechanisms of the economy re- 
lated to the Kondratiev long cycle. We will try to show that the 
broad scale evolution of the system will open a 'window of opportu- 
nity’ for this project during the next 10 years. (author). 





0830 Combustion 


19407 (CONF-9106325-, pp. 213-226) Liquid hydrogen fu- 
eled automotive vehicles projects and experience in Germany. 
Peschka, W. (German Aerospace Research Establishment, 
Stuttgart (DE)). Canada Centre for Mineral and Energy Technology, 
Ottawa, ON (Canada); USDOE, Washington, DC (United States); 
Ontario Ministry of Energy, Toronto, ON (Canada). [1991]. From 
1991 Windsor workshop on alternative fuels; Toronto (Canada); 24- 
26 Jun 1991. In 1991 Windsor Workshop on Alternative Fuels. 
534p. Order Number DE92008407. Source: OSTI; NTIS. 

Carbon free fuels will be important in the future because they are 
environmentally safe. Liquid hydrogen is the most promising carbon 
free fuel for internal combustion engines. The activities on liquid 
hydrogen fueled automotive vehicles in Germany are summarized. 
They were started in 1974 with the development of LH. vehicular 
fuel tanks and of a prototype LH» refueling station. In 1979 the first 
European liquid hydrogen fueled automotive vehicle was demon- 
strated by the DLR. Subsequent activities followed such as the 
joint car project between the Los Alamos National Laboratory and 
the German Aerospace Establishment, as well as the continued 
DLR liquid hydrogen automotive vehicle project. As a consequence 
of cooperative projects, vehicular fuel tanks are commercially avail- 
able from two German industrial manufacturers, LINDE and the 
Messer-Griesheim GmbH. Further R&D work was done to improve 
engine operation, the fuel conditioning system, liquid hydrogen on- 
board storage, and fully automatically operated refueling stations. 


09 BIOMASS FUELS 


0907 Resources 
Refer also to citation(s) 19428, 19429, 21343 


0908 Production 


Refer also to citation(s) 19425, 21208, 21343, 21345, 21563, 21681 


19408 (CONF-9211101-7) Realized and potential value of 
genetics and biotechnology for biofuel feedstock improve- 
ment. Tuskan, G.A. Oak Ridge National Lab., TN (United States). 
[1992]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Annual automotive 
development technology contractors’ coordination meeting; Dear- 
born, MI (United States); 2-5 Nov 1992. Order Number 
DE93009662. Source: OSTI; NTIS; GPO Dep. 

Biomass feedstocks from dedicated energy crops are being 
touted as a renewable, alternative source of liquid transportation 
fuels. The integration of biotechnology into existing breeding pro- 
jects within the Biofuels Feedstock Development Program (BFDP) 
is leading to increased yields, improved adaptability, acquired pest 
resistance, and improved feedstock quality in dedicated energy 
crops. Four separate biotechnology approaches—tissue culture 
propagation, genetic recombination, somaclonal variation, and 
molecular mapping—have produced preliminary data indicating ge- 
netic gains are possible in each of the traits listed above. These 
gains can be quantified based on the equation: R = i [h?(Vp)%], 
where R is the amount of genetic gain, i is the selection intensity, 
h? is the heritability of a given trait, and Vp is the phenotypic vari- 
ance of a given trait. Empirical examples of such genetic gains are 
presented for each biotechnology approach. 


19409 (DOE/ER/20004-T1) Plant biology research and 
training for the 21st century. Kelly, K. (ed.). National Academy of 
Sciences, Washington, DC (United States). [1992]. 67p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States); Department of 
Agriculture, Washington, DC (United States). DOE Contract FG05- 
90ER20004. Contract BBS-9007979. Order Number DE93013543. 
Source: OSTI; NTIS; GPO Dep. 

The committee was assembled in response to a request from 
the National Science Foundation (NSF), the US Department of 
Agriculture (USDA), and the US Department of Energy (DoE). The 
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leadership of these agencies asked the National Academy of Sci- 
ences through the National Research Council (NRC) to assess the 
status of plant-science research in the United States in light of the 
opportunities arising from advances inother areas of biology. NRC 
was asked to suggest ways of accelerating the application of these 
new biologic concepts and tools to research in plant science with 
the aim of enhancing the acquisition of new knowledge about 
plants. The charge to the committee was to examine the following: 
Organizations, departments, and institutions conducting plant biol- 
ogy research; human resources involved in plant biology research; 
graduate training programs in plant biology; federal, state, and 
private sources of support for plant-biology research; the role of in- 
dustry in conducting and supporting plant-biology research; the 
international status of US plant-biology research; and the relation- 
ship of plant biology to leading-edge research in biology. 


19410 (DOE/PC/92521-T6) Removal of CO, from flue 
gases by algae: Technical report, December 1, 1992-February 
28, 1993. Akin, C. (institute of Gas Technology, Chicago, IL 
(United States)); Maka, A.; Pradhan, S.; Banerjee, D. Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE93013625. Source: OSTI; NTIS; GPO Dep 

The studies reported here confirmed our preliminary observa- 
tions that Botryococcus braunii can tolerate and grow well in flue 
gas COs, concentrations of 10 to 15%, and produce oil. The high- 
est extracted oil was observed in 10% COz enriched air. Initial pH 
of the medium at or near 10 pH is favorable to cell growth probably 
by stimulating the COz solubilization in the medium. This is also in- 
dicated in Botryococcus braunii growth and oil formation in 
NaHCOg3 added medium. The lack of growth in Na2CO3 containing 
media was probably due to high pH. The CaCOz precipitation from 
the CA** gelled alginate beads indicate the need for alternative im- 
mobilization systems. But the attachment of the Botryococcus 
braunii cells to the bottom inner surfaces of the photobioreactors 
may eliminate the need for gel entrapment systems as the immobi- 
lization matrices. Attachment of the Botryococcus braunii cells to 
the bottom inner surfaces of the photobioreactors, rather than 
remaining in the suspension, reduces the significance of self shad- 
owing and related liquid height (thickness) effect. The capability of 
Botryococcus braunii to grow in NaHCO3 solutions is very encour- 
aging toward development of an alkaline scrubbing system for the 
flue gas followed by removal of the CO, from the alkaline solution. 
In such a system the pH 10 is the currently observed upper limit. 


19411 (ETDE-mf-93786036) Development of suitable meth- 
ods for the harvesting, storage and bagasse utilization. Gelbes 
Heft. Bludau, D.; Turowski, P. Technische Univ. Muenchen, Freis- 
ing (Germany). Landesanstalt fuer Landtechnik Weihenstephan; 
Bayerisches Staatsministerium fuer Ernaehrung, Landwirtschaft 
und Forsten, Muenchen (Germany). Referat Landmaschinenwesen 
und Energiewirtschaft. May 1992. 227p. (In German). Order Num- 
ber DE93786036. Source: OSTI; NTIS (US Sales Only). 

This work presents experimental results regarding harvesting 
and transport, storage, mechanical juice production, utilization of 
bagasse, as well as mineral content and feed value of millet, and 
draws conclusions regarding the suitability of miliet as an energy 
and fodder crop. As an energy crop for ethanol generation, millet 
stands out by low raw material costs of 0.65 to 0.74 D-Marks per 
litre of ethanol. Additional savings in the amount of 0.08 D-Marks/I 
are possible by using bagasse as a fuel in the conversion process. 
As compared to other useful plants, millet thus represents one of 
the most economical raw materials for ethanol production. Use of 
the bagasse as an energy source yields a positive energy balance 
of 1:9, provided the surplus bagasse is used as a fuel as well. 
(orig /EF). 


19412 (SJF-Beretning—-52) Harvesting, storing and applica- 
tion of elephant grass (Miscanthus sinensis ("Giganteus”)) for 
combustion purposes. Floejgaard Kristensen, E. Statens Jord- 
brugstekniske Forsoeg, Horsens (Denmark). 1992. 45p. (In 
Danish). Contract EM-1383/88-9. Order Number DE93784708. 
Source: OSTI; NTIS. 

EFP-88. 
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The technical requirements for harvesting Miscanthus sinensis 
(elephant grass) are discussed. At 38 kW the hourly capacity of 
forage choppers with conventional grass headers is 4 tons, with 
maize headers capacity will be 10 tons at 37 kW. Stems may 
accumulate in the feeding mechanism and reduce capacity. Advan- 
tages are a single working process, non-pickup of leaf fragments 
and the possibility for combustion of chopped matter in the auto- 
matic stoker. But harvest capacity is relatively small, moisture 
content in the chopped matter can be too high and it can be diffi- 
cult to handle and transport. A big baler fitted with a chopper 
should be equipped with a special counter knife and counterknife. 
Capacity of of a big baler fitted with a chopper is 9 tons per hour at 
54 kW. Harvesting can be performed without interruptions, waste 
produced during mowing is avoided, but leaves from the ground 
will be picked up. Field drying, and frequently baled-crop drying is 
not possible. Mowing can be performed with a mower equipped 
with a crimper, a capacity of 35 tons requires 27 kW. The capacity 
of big balers is 25 tons at 24 kW or more. A high pressing capacity 
is possible, handiing, transport and storage is rational. A low mois- 
ture content can be achieved by leaving the crop in swathes. 
Some waste and leaf pickup cannot be avoided. Big bales can be 
stored at a moisture content of 25%, when not loose in a silo. 
Combustion properties are good, thermal value is 15 Mi/kg and the 
ash content 2.5. In a batch stoker combustion is more efficient 
than is the case with straw. (AB). 


0909 Processing 


Refer also to citation(s) 19411, 19427, 19495, 20193, 21344 


19413 (DOE/ER/13586—-T2) Genetics and chemistry of 
lignin degradation by Streptomyces: Final technical report. 
Crawford, D.L. Idaho Univ., Moscow, ID (United States). Dept. of 
Bacteriology and Biochemistry. [1992]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-86ER13586. 
Order Number DE93011726. Source: OSTI; NTIS; GPO Dep. 

Our research goal was to define the involvement of lignin peroxi- 
dases and other extracellular enzymes in lignin degradation by 
Streptomyces. We examined the biochemistry and genetics of 
lignin degrading enzyme production by several strains of Strepto- 
myces. The lignin peroxidase ALiP-P3 of S. viridosporus was 
characterized kinetically and its activity optimized for oxidation of 
2,4-dichlorophenol and vanillyl-acetone. Sensitive spectrophotomet- 
ric assays were developed for monitoring oxidation of these 
substrates. ALIP-P3 reaction chemistry was examined using both 
spectrophotometric assays and gas chromatography/mass spec- 
troscopy. Results showed that the enzyme oxidizes phenolic lignin 
substructure models in strong preference to nonphenolic ones. The 
peroxidase was also shown to depolymerize native lignin. We also 
cloned the ALip-P3 gene S. lividans in plasmid vector plJ702. The 
cloned gene was partially sequenced, We also immunologically 
characterized the lignin peroxidase of S. viridosporus T7A and 
showed it to be structurally related to peroxidases produced by 
other lignin-solubilizing Streptomyces, but not the the H8 lignin per- 
oxidase of P. chrysosporium. Studies with peroxidase deficient 
mutants of strain T7A showed that lignin peroxidases of S. 
viridosporus are directly involved in the solubilization of lignin. Ad- 
ditional research showed that other enzymes are also probably 


involved in lignin solubilization, possibly including extracellular es- 
terases. 


19414 (DOE/ER/13717—4) [Induction of polygalacturonases 
important in pathogenicity of Pseudomonas solanacearum]. 
Wisconsin Univ., Madison, WI (United States). Dept. of Plant 
Pathology. [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER13717. Order Number 
DE93011613. Source: OSTI; NTIS; GPO Dep. 

Recent studies on the importance of hydroxyproline-rich glyco- 
proteins (HPRG's) in the nature and function of plant cell walls 
have led to the question as to whether proteolytic enzymes are 
also involved in tissue maceration and act in concert with other cell 
wall degrading enzymes in the process. The primary objective of 
this research was to determine whether proteolytic enzymes, in 
combination with other enzymes, are involved in the degradation of 


128 ERA Vol. 18, No. 7 


plant cell walls and thus may be essential for pathogenesis by cer- 
tain soft rot bacteria. The proteolytic enzymes of Erwinia carotovora 
subsp.carotovora (Ecc) grown on various media were examined by 
isoelectrofocusing in polyacrylamide gels over a pH range of 3-10. 
In addition to the main protease present in culture filtrates, low con- 
centrations of several other proteases were present in extracts from 
potato tubers infected by Ecc. These enzymes degraded gelatin, 
soluble collagen, and Hide Powder Azure, and showed weak activ- 
ity on casein, but did not degrade insoluble collagen or elastin. Ecc 
proteases appear capable of degrading at least one type of cell 
wall protein in vitro, but we were unable to obtain evidence that 
these proteases can attack cell wall proteins in muro. The results 
indicate that some glycosidic alkali- labile bonds have to be broken 
befor Ecc proteases can degrade cell wall proteins. Thus, these 
proteases may play a role in cell wall degradation only when acting 
in concert with other enzymes that split glycosidic bonds. 


19415 (DOE/ER/20025—-1) Osmoregulation in methanogens: 
Progress report, May 15, 1991—January 15, 1993. Roberts, M.F 
Boston Coll., Chestnut Hill, MA (United States). Merkert Chemistry 
Center. Jan 1993. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-91ER20025. Order Number 
DE93013130. Source: OSTI; NTIS; GPO Dep. 

Our major goal of our work has been to develop and use NMR 
techniques to study how methanogenic archaebacteria deal with 
osmotic stress with the hope of providing insights into increasing 
the salt tolerance of other cells. The project has three main sec- 
tions: (i) in vivo studies of methanogens; (ii) use of °C- and '°N- 
labeled potential precursors and in vitro analyses of specific label 
uptake for elucidation of osmolyte dynamics and biosynthetic path- 
ways of osmolytes in these organisms, and isolation of key 
biosynthetic enzymes; and (iii) collaborative studies on identifica- 
tion of organic solutes in other methanogens. 


19416 (DOE/ER/20029—1) Biochemical and molecular anal- 
ysis of a transmembrane protein kinase from Arabidopsis 
thaliana: Progress report, January 1993. Bleecker, A.B. Wiscon- 
sin Univ., Madison, WI (United States). Dept. of Botany. 1993. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER20029. Order Number DE93014085. Source: 
OSTI; NTIS; GPO Dep. 

We have isolated genomic and cDNA clones encoding a novel 
receptor-like protein kinase from the higher plant Arabidopsis 
thaliana. This kinase is being studied by combining biochemical, 
molecular, and genetic approaches. Domain-specific antibodies im- 
munodecorate a polypeptide with a molecular mass of 120,000 
daltons in extracts of Arabidopsis, where it has been found in all 
portions of the plant examined including root, stem, leaf, flower, 
and silique. Cytochemical analysis and initial studies using the ki- 
nase promoter with the GUS reporter gene system also indicate 
that the kinase is present throughout the plant. The kinase is gly- 
cosylated, like animal receptor kinases, and has been partially 
purified from Arabidopsis by using lectin columns. The kinase has 
been expressed in E coli, purified, and found to autophosphorylate 
on serine and threonine residues, but not on tyrosine residues. As 
such, it belongs to the small family of receptor-like kinases with 
serine/threonine specificity. Transgenic plants are now being pro- 
duced that either overexpress or carry altered forms of the protein 
kinase gene. These experiments will help determine the natural 
role the kinase plays in a pathway of signal transduction. 


19417 (DOE/OR/22030—-T1) [The study of biocatalytic de- 
sign by chemical modification]: Quarterly report, November 
25—February 25, 1993. Jet Propulsion Lab., Pasadena, CA (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al05-920R22030. Order Number 
DE93013357. Source: OSTI; NTIS; GPO Dep. 

Two major derivatives of cellobiohydrolase | (CBHI) were ana- 
lyzed by square-wave and cyclic voltammetry. The 2H derivative of 
CBHI was incubated with excess of (NH3)s5 Ru!! for 2 hr (2H) in an 
argon atmosphere. This derivative was found to have accelerated 
hydrolytic activity towards pNPC, Avicel. Since the CBHI native has 
no redox activity, the peak in the [(NH3) Ru!']+? coordinated to the 
CBHI via nitrogen of imidazole. The 20H derivative of CBHI was in- 
cubated with excess of (NH3)s5 Ru! for 20 hours (20H). This 
derivative was found to have decreased hydrolytic activity toward 





the above substrates. Square-wave voltammetry of Ru-CBHI (20H 
derivative) at pH 5.0 revealed two distinct peaks defining two differ- 
ent redox couples. The couple occurring at higher potential (at + 95 
mV vs NHE) is in the range expected for (NH3)s Ru!!! coordinated 
to imidazole nitrogen and similar to the derivative Ru-CBHI, 2H. 
The potential of the more cathodic peak occurring around -162 mV, 
is similar to that exhibited by [(NH3)5 Ru]? when coordinated to 
an exocyclic derivative of a pyrimidane like moiety. The inhibited 
activity of the 2OH Ru-CBHI derivative may be due to the Ru at- 
tached to a non-histidine moiety in the vicinity of the active site. 


19418 (Juel-2677) Growth of pure bacterial cultures and 
defined mixed cultures with continuous and discontinuous 
substrate supply, with particular regard to biomass-specific 
nutrient supply. Tappe, W. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Biotechnologie; Technische Hochschule 
Aachen (Germany). Sep 1992. 148p. (in German). Order Number 
DE93785311. Source: OSTI; NTIS (US Sales Only). 

The effects of continuous and discontinuous substrate supply on 
the growth of pure bacterial cultures and defined mixed cultures 
were investigated. Using a special cultivation system, axenic cul- 
tures could be investigated for longer periods of time (2-3 months) 
in conditions which corresponded to the conditions in an activated- 
sludge sewage treatment plant in terms of growth rates biomass 
concentrations and substrate availability. (orig./EF). 


19419 Reversibly immobilized biological materials in mono- 
layer films on electrodes. Weaver, P.F.; Frank, A.J. To Dept. of 
Energy. 8 Apr 1991. USA patent application 7-681,298. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE93012026. Source: OSTI; 
NTIS; GPO Dep. 

A method is provided for reversibly binding charged biological 
particles in a fluid medium to an electrode surface. The method 
comprises treating (e.g., derivatizing) the electrode surface with an 
electrochemically active material; connecting the electrode to an 
electrical potential; and exposing the fluid medium to the electrode 
surface in a manner such that the charged particles become ad- 
sorbed on the electrode surface. : 


19420 Two-stage dilute acid prehydrolysis of biomass. 
Grohmann, K.; Torget, R.W. To Dept. of Energy. 8 Apr 1991. USA 
patent application 7-681,299. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93012025. Source: OSTI; NTIS; GPO Dep. 

The invention relates to a two stage dilute acid prehydrolysis of 
biomass for solubilization of hemicellulosic sugars and a pretreat- 
ment for enzymatic hydrolysis of cellulose. In particular, the 
invention pertains to a two stage dilute acid prehydrolysis treatment 
of a feedstock of hemicellulosic material comprising xylan that is 
slow hydrolyzable and xylan that is fast hydrolyzable under low 
temperature conditions to hydrolyze said fast hydrolyzable xylan to 
xylose; removing said xylose and leaving a feedstock residue con- 
taining said slow hydrolyzable xylan; treating said residue 
containing said slow hydrolyzable xylan with a dilute organic or in- 
organic acid under temperature conditions higher than said low 
temperature conditions to hydrolyze said slow hydrolyzable xylan to 
xylose, and removing said xylose. 


19421 (SVF-458) Solid fuels for gas turbines in cogenera- 
tion applications. Fredriksson, J. (Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Thermal Engineering); Kjellstroem, B. Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden); Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Thermal Engineering. Dec 
1992. 116p. (in Swedish). (TRITA-KRV—91-8). Order Number 
DE93784870. Source: OSTI; NTIS. 

Figures and tables with text in English. 

Gas turbines are used in many process concepts for cogenera- 
tion of heat and power with a high electric yield. The current gas 
turbine technology however limits the possible fuels for such pro- 
cesses to natural gas and petroleum fuels. The need to reduce the 
use of fossil fuels, in order to avoid a greenhouse catastrophy, 
therefore makes it important to develop a technology for use of 
biomass fuels in gas turbines. This report contains an evaluation of 
the state-of-the-art of using solid fuels for gas turbines with particu- 
lar focus on the possibilities to use biomass fuels. The report will 
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be used as a basis for planning Swedish research activities in this 
field. The current research and development work related to bio- 
mass fuelled gas turbines in the Nordic countries is focussed on 
gasification processes only. The possibilities for a cheaper solution 
based on direct combustion should give good reasons for a parallel 
activity. Research and development efforts related to direct 
combustion should focus primarily on : - choice of combustion con- 
ditions for minimization of corrosive sulphur and alkali compounds 
in the hot gas; - corrosion of gas turbine materials exposed to bio- 
mass combustion gases at different temperature levels; - feeding of 
wood powder into a pressurized combustion chamber; - design of 
a control system for wood powder fuelled gas turbines. (71 refs., 
51 figs., 18 tabs.). 


19422 (VTT-TIED-1428) Feeding biomass into pressure 
and related safety engineering. Rautalin, A. (Technical Research 
Centre of Finland, Espoo (Finland). Lab. of Fuel and Process Tech- 
nology); Wilen, C. Technical Research Centre of Finland, Espoo 
(Finland). 1992. 62p. Order Number DE93784818. Source: OSTI; 
NTIS. 

Malfunctions in the fuel feed and handling equipment could be 
cause for biomass gasification process upsets, and are of major 
concern for pressurized gasification processes. One precondition 
for the development of handling and feed equipment for solid fuels 
and wastes and for the design of novel systems is a good knowl- 
edge of the characteristics and flowability of bulk materials, 
because the requirements for the equipment reliability, adjustability 
economy, and lifetime are becoming more demanding. Different 
methods of feeding biomass fuels into pressurized gasifiers, as 
well as limitations and special features of these methods, are dis- 
cussed in this literature review. Examples of different systems for 
fuel feed and ash removal in pressurized gasification and combus- 
tion plants are given, and the available plant operational data are 
surveyed for a better understanding of the handling characteristics 
of bulk materials in biomass gasification plants. Unfortunately there 
are only a few references to long-term operating experience with 
biomass feeders in the literature. Safety engineering, including fuel 
flow characteristics, and dust explosion and spontaneous ignition 
properties, is also discussed with special attention given to the 
conditions in pressurized feeding systems. Results from dust explo- 
sion and spontaneous ignition tests with biofuels at elevated 
pressures are presented. 


0910 Properties and Composition 
Refer also to citation(s) 18676, 19424 


0920 Combustion 
Refer also to citation(s) 18821, 19412, 19421, 19422, 20190 


19423 (CONF-9106325-—, pp. 327-347) Swedish bus and fu- 
els projects. Eklelund, M. (Ecotraffic AB, Stockholm (SE)). 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada); USDOE, Washington, DC (United States); Ontario Min- 
istry of Energy, Toronto, ON (Canada). [1991]. From 1991 Windsor 
workshop on alternative fuels; Toronto (Canada); 24-26 Jun 1991. 
In 1991 Windsor Workshop on Alternative Fuels. 534p. Order 
Number DE92008407. Source: OSTI; NTIS. 

During the last decade, cooperative development work has taken 
in Sweden involves original equipment manufacturers. (OEM's), 
users and Governmental Authorities. Our mutual aim has been to: 
reduce undesirable exhaust emissions; increase available drivetime 
for each bus; and optimize. This paper will discuss results from the 
following projects: Energy Use System Analyses; Propane fueled 
City Buses in Sundsvall; Hybrid fueled City Buses in Stockholm; 
Ethanol fueled City Buses in Stockholm; Biogas Operated City 
Buses in Linkoping; Natural Gas Low Emissions Project in the 
Nordic Countries; and OK ProMil, a Reformulated Diesel Oil Qual- 
ity. It also describes in a cost/benefit study that has taken place 
with two Swedish cities, Sundsvall and Linkoping as examples. 


19424 (ETDE-mf-93785162) Technical and _ ecological 


utilization of rapeseed oil as engine fuel and heating oil sub- 
stitute. Gelbes Heft. Widmann, B.A.; Apfelbeck, R.; Gessner, B.H.; 
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Pontius, P. Technische Univ. Muenchen, Freising (Germany). Lan- 
desanstalt fuer Landtechnik Weihenstephan; Bayerisches 
Staatsministerium fuer Ernaehrung, Landwirtschaft und Forsten, 
Muenchen (Germany). Referat Landmaschinenwesen und En- 
ergiewirtschaft. May 1992. 78p. (In German). Order Number 
DE93785162. Source: OSTI; NTIS (US Sales Only). 

The report is divided into three parts and contains chemical and 
physical studies of rapeseed oil and rape seed methylester which 
determine fuel and storage properties. The second part contains 
studies of exhaust composition of diesel engines fuelled with rape- 
seed oil rape seed oil methylester and mixtures of the former with 
diesel fuel. The third part contains studies on exhaust gas compo- 
sition of rapeseed oil fuelled heating systems and their practical 
feasibility. (EF). 


19425 (ETDE-mf—93786035) Process-related investigations 
into the production and use of renewable biomass as solid 
fuel in consideration of technical, economic and environmen- 
tal aspects. Gelbes Heft. Bludau, D.; Turowski, P. Technische 
Univ. Muenchen, Freising (Germany). Landesanstalt fuer 
Landtechnik Weihenstephan; Bayerisches Staatsministerium fuer 
Ernaehrung, Landwirtschaft und Forsten, Muenchen (Germany). 
Referat Landmaschinenwesen und Energiewirtschaft. Oct 1992. 
162p. (In German). Order Number DE93786035. Source: OSTI; 
NTIS (US Sales Only) 

The research project focused on the production and decentral- 
ized utilisation of fuel plant. The test and demonstration plant of 
Grub research plant was used for the experiments. This plant is a 
210 kW furance fuelled with chopped straw from a tower-type 
haystack. (orig./EF) 


19426 (NUTEK-FBT-—93-3) MSW incineration: Mathematical 
modelling. Santos, A.M. dos (Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Heat and Furnace Technology). Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 25 Apr 1992. 5ip. Project NUTEK-276-370. 
Order Number DE93784856. Source: OSTI; NTIS. 

The mathematical modelling consists in using the commercial 
flow code FLUENT. Input to the model comes from the measured 
operating conditions and from the data for temperature and gas 
compositions measured over the waste bed on the grate. The use 
of measured data over the bed was successful and the model can 
be used for further numerical predictions of waste incinerators. (6 
refs., 19 figs., 10 tabs.) 


0930 Economic, industrial, and Business Aspects 
Refer also to citation(s) 19428, 19429, 20161 
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Refer also to citation(s) 20093 


19427 (NEI-DK-1079) Establishment of a communal bio- 
mass conversion plant in the municipal area of Sydthy. 
Nellemann Raadgivende Ingenioerer og Planlaeggere A/S, Aalborg 
(Denmark). Sep 1992. 52p. (In Danish). Contract ENS-51161- 
92.0033. Order Number DE93784715. Source: OSTI; NTIS; INIS. 

Prepared for Styregruppen for Biogasfaellesanlaeg i Sydthy. 

The report should form the basis for an application to the Danish 
Energy Agency regarding potentials for a planned biomass conver- 
sion plant demonstration project, including effective storage of 
liquid manures. A survey of the needed resources in the form of 
organic wastes is given in addition to a description of immediate 
heat demand and heat production prices. The location of the plant 
and the supply of manures are discussed and the design of the 
plant is described in detail. The concentration of the biomass after 
conversion in order to facilitate storage and the organization and fi- 
nancing of the project are elucidated in addition to agricultural, 
environmental and administrational aspects. (AB). 


0950 Environmental Aspects 
Refer also to citation(s) 19427, 21188 
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19428 (TVA/RG/EQS-92/5-Vol.1) Draft Environmental Im- 
pact Statement, chip mill terminals on the Tennessee River: 
Volume 1. Tennessee Valley Authority, Knoxville, TN (United 
States); Corps of Engineers, Washington, DC (United States); Fish 
and Wildlife Service, Washington, DC (United States). Jun 1992. 
375p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE93009040. Source: OSTI; NTIS. 

The environmental consequences of approving, denying, or ap- 
proving with mitigation measures one or more chip mill barge 
terminals between river miles 412 and 424 of the Tennessee River 
are analyzed. The impact analysis is divided into localized (on-site) 
and procurement area (off-site) sections. Localized impacts are 
those that are directly or indirectly associated with construction and 
operation of a barge terminal, use of TVA land for access to the 
barge terminal, and use of adjacent private land for a chip mill. 
Procurement area impacts are associated with timber harvest 
within a 42-county area from which the majority of the timber would 
be obtained. 


19429 (TVA/RG/EQS-92/5-Vol.2) Draft environmental impact 
statement, chip mill terminals on the Tennessee River: Volume 
2, Appendices. Tennessee Valley Authority, Knoxville, TN (United 
States); Corps of Engineers, Washington, DC (United States); Fish 
and Wildlife Service, Washington, DC (United States). Jun 1992. 
268p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE93009041. Source: OSTI; NTIS. 

The environmental consequences of approving, denying, or ap- 
proving with mitigation measures one or more chip mill barge 
terminals between river miles 412 and 424 of the Tennessee River 
are analyzed. The impact analysis is divided into localized (on-site) 
and procurement area (off-site) sections. Localized impacts are 
those that are directly or indirectly associated with construction and 
operation of a barge terminal, use of TVA land for access to the 
barge terminal, and use of adjacent private land for a chip mill. 
Procurement area impacts are associated with timber harvest 
within a 42-county area from which the majority of the timber would 
be obtained. 
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Refer also to citation(s) 18680, 18685 


13 HYDRO ENERGY 


1301 Resources and Availability 
Refer also to citation(s) 21326, 21329, 21330, 21335, 21336, 21337 
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19430 (ETDE-IT-93-146) Simple analysis of arch dams. 
Fanelli, M.; Fanelli, A. Ente Nazionale per l’Energia Elettrica, Milan 
(Italy). Jan 1992. 22p. (CONF-9210342-1: International symposium 
on arch dams, Nanjing (China), 17-20 Oct 1992). Order Number 
DE93784616. Source: OSTI; NTIS (US Sales Only). 

Higher safety, and sometimes even cost benefits, can be 
obtained through the use of well-proportioned arched dams in com- 
parison with other types. However, design analysis of different 
shape alternatives, especially in the preliminary stages, for the 
arch dam is usually considered to be complex, costly and time 
consuming. With the aim of offering a simple, user-friendly numeri- 
cal design tool for arch dams, this paper presents a modified 
version of the Ritter crown adjustment. The basic new idea con- 
sists in adopting stress type, instead of displacement type, degrees 
of freedom - average hoop stresses in the horizontal elements 
(arches) and flexural stresses in the vertical element (crown can- 
tilever) - thus simplifying the equilibrium equations and leading to 
more meaningful primary results. The way is opened to nonlinear 
computations through the introduction of ‘plastic hinges’ in the 





cantilever. The structure of this design code makes for flexible, in- 
teractive use by experienced designers. Computation times are 
practically non-existent on a 486 PC. 


1304 Legislation and Regulations 


19431 (DOE/BP—2016) Hydropower: A regulatory guide to 
permitting and licensing in Idaho, Montana, Oregon, and Wash- 
ington. McCoy, G.A. Washington State Energy Office, Olympia, 
WA (United States). Dec 1992. 201p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract BI79-91BP16067. 
Order Number DE93012255. Source: OSTI; NTIS; GPO Dep. 

The design, construction and operation of a hydropower project 
can result in many potential impacts. These potential impacts are 
of concern to a host of federal, state, and local authorities. Early 
consultation with land and water management, fish and wildlife re- 
source protection, and health and human safety-oriented agencies 
should occur to determine specific concerns and study require- 
ments for each proposed project. This Guide to Permitting and 
Licensing outlines the characteristic features of attractive hy- 
dropower sites; summarizes an array of developmental constraints; 
illustrates potential environmental impacts and concerns; and 
summarizes all federal, state, and local permitting and licensing re- 
quirements. 
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Refer also to citation(s) 21279, 21280, 21320, 21322, 21323, 
21328, 21330, 21334, 21335, 21336, 21337 


19432 (DOE/EH-0307) Environmental Management Audit: 
Southwestern Power Administration (Southwestern). USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Environmental Audit. Mar 1993. 
139p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93009611. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the Environmental Manage- 
ment Audit completed for the Southwestern Power Administration. 
During this Audit, activities and records were reviewed and person- 
nel interviewed. The onsite portion of the Southwestern Audit was 
conducted from November 30 through December 11, 1992, by the 
US Department of Energy's Office of Environmental Audit (EH-24). 
EH-24 carries out independent assessments of Department of 
Energy (DOE) facilities and activities as part of the Assistant Sec- 
retary's Environmental Audit Program. This program is designed to 
evaluate the status of DOE facilities/activities regarding compliance 
with laws, regulations, DOE Orders, formal written procedures, 
compliance agreements, and Best Management Practices (BMPs). 
This internal oversight function plays an important role in improving 
the compliance status of DOE operations. The Environmental Man- 
agement Audit stresses DOE’s policy that it is the responsibility of 
line management to conduct operations in an environmentally 
sound and safe manner. The Environmental Management Audit 
focuses on management systems and programs, whereas the En- 
vironmental Baseline Audit conducted in March 1991 focused on 
specific compliance issues. The scope of the Southwestern Envi- 
ronmental Management Audit included a review of all systems and 
functions necessary for effective environmental management. 
Specific areas of review included: Organizational Structure; Envi- 
ronmental Commitment; Environmental Protection Programs; 
Formality of Environmental Programs; Internal and External Com- 
munication; Staff Resources, Training, and Development; and 
Program Evaluation, Reporting, and Corrective Action. 
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19433 (ETDE-IT—93-142) Sonic tomography for large civil 
structure diagnostics. Zaninetti, A. Ente Nazionale per l’Energia 
Elettrica, Milan (Italy). Feb 1992. 56p. (in Italian). (CONF-9202170— 
1: Conferenze dell'lstituto Universitario di Architettura, Venice 
(Italy), 28 Feb 1992). Order Number DE93784595. Source: OSTI; 
NTIS (US Sales Only). 

This paper reviews the state-of-the-art of geophysical diagnostic 
techniques used to verify the soundness of large civil structures 
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such as reinforced concrete dams. The techniques discussed 
include - 'cross-holes’, ‘sonic logs’ and, in particular, 'sonic tomog- 
raphy’. The aspects covered include - fundamental principles of the 
geophysical methods and data acquisition systems; as well as, ad- 
vantages and disadvantages of the various types of diagnostic 
techniques. For illustrative purposes, the paper presents the results 
of the application of sonic tomography to determine the condition 
of some hydroelectric power dams in Italy. 
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19434 (DOE/FTR-93010839) [IPE research on polycrys- 
talline thin-film CulnSe2-based solar cells and materials]: 
Foreign trip report, December 5-13, 1992. Tuttle, J.R. National 
Renewable Energy Lab., Golden, CO (United States). 12 Jan 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-83CH10093. Order Number DE93010839. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Significant progress in CulnSez-based photovoltaic research was 
realized during my recent visit to the IPE, Stuttgart, Germany. 
Their program is focused heavily on technology advancement with 
little emphasis on tech. transfer or industrial support. They conduct 
research on the entire Cu(in,Ga)(S,Se)> material system. The 
group consists of 8-12 scientists who work on all aspects of the 
polycrystalline material system. | observed and noted that some of 
their experimental techniques are superior to ours and immediately 
made plans to emulate them at NREL. They made similar observa- 
tions concerning our procedures. Absorbers were fabricated at their 
facility in the Ultra-high vacuum system using our recipes. The 
success of this endeavor is significant. Additionally, absorbers fab- 
ricated at NREL were transported to Germany with the intent of 
completing the cell with IPE’s CdS/ZnO/grid processing. Cells fabri- 
cated from both absorber types displayed active area conversion 
efficiencies in excess of 12%. Upon application of metal grids at 
NREL, the cell performance increased to 12.8% total area effi- 
ciency. This performance level is the best attained at NREL for 
thin-film solar cells. We developed a fundamental understanding of 
the growth dynamics for thin-film CulnSe2 and related alloys. The 
growth model supports NREL's position that a universal process for 
the fabrication of thin-film CulnSe. can be developed. Several such 
approaches were discussed and | concluded that NREL’s program 
is close to realizing such a process. 


19435 (NREL/TP-411-5455) Silicon Film™ photovoltaic 
manufacturing technology: Semiannual technical progress 
report, 15 January 1992-15 July 1992. Bottenberg, W.R. (As- 
troPower, Inc., Newark, DE (United States)); Hall, R.B.; Jackson, 
E.L.; Lampo, S.; Mulligan, W.E.; Barnett, A.M. National Renewable 
Energy Lab., Golden, CO (United States); AstroPower, Inc., 
Newark, DE (United States). Apr 1993. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93010008. Source: OSTI; NTIS; GPO Dep. 

This report describes work on a project to develop an advanced 
low-cost manufacturing process for a new utility-scale flatplate 
module based on thin active layers of polycrystalline silicon on a 
low-cost substrate. This is called the Silicon-Film™ process. This 
new power module is based on a new large solar cell that is 675 
cm? in area. Eighteen of these solar cells form a 170-W module. 
Twelve ofthese modules form a 2-kW array. The program has 
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three components: (1) development of a Silicon-Film™ wafer ma- 
chine that can manufacture wafer 675 cm? in size with a total 
product cost reductionof 70%; (2) development of an advanced so- 
lar cell manufacturing process that will turn the Silicon-Film™ wafer 
into a 14%-efficient solar cell; and (3) development of an advanced 
module design based on these large-area, efficient silicon solar 
cells with an average power of 170 watts. The completion of these 
three tasks will lead to a new power module designed for utility 
and other power applications with a substantially lower cost 


19436 (NREL/TP—412-5422) FY 1992 Measurements and 
Characterization Branch annual report. Dippo, P.C (ed.). Na- 
tional Renewable Energy Lab., Golden, CO (United States). Mar 
1993. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93000094. Source: OSTI; NTIS; GPO Dep. 

The Measurements and Characterization Branch actively sup- 
ports the advancement of DOE/NREL goals for the development 
and implementation of the solar photovoltaic (PV) technology. The 
primary focus of the laboratories is to provide state-of-the-art ana- 
lytical capabilities for materials and device characterization and 
fabrication. The branch houses a comprehensive facility that Is ca- 
pable of providing information on the full range of PV components. 
A major objective of the branch Is to aggressively pursue collabora- 
tive research with other government laboratories, universities, and 
industrial firms for the advancement of Pv technologies. Members 
of the branch disseminate research findings to the technical com- 
munity in publications and presentations. The Measurements and 
Characterization Branch encompasses seven coordinated research 
groups, providing integrated research and development that covers 
all aspects of photovoltaic materials/devices characterization. 


19437 (NREL/TP—451-4853) Low temperature metal-organic 
chemical vapor deposition growth processes for high- 
efficiency solar cells: Final technical report, 1 September 
1985-30 November 1989. Dapkus, P.D. (University of Southern 
California, Los Angeles, CA (United States)). National Renewable 
Energy Lab., Golden, CO (United States); University of Southern 
California, Los Angeles, CA (United States). Feb 1993. 288p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-83CH10093. Order Number DE92010562. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the results of a program to develop a more 
complete understanding of the physical and chemical processes 
involved in low-temperature growth of Ill-V compounds by metal- 
organic chemical vapor deposition (MOCVD) and to develop a 
low-temperature process that is suitable for the growth of high- 
efficiency solar cells. The program was structured to develop a 
better understanding of the chemical reactions involved in MOCVD 
growth, to develop a model of the processes occurring in the gas 
phase, to understand the physical kinetics and reactions operative 
on the surface of the growing crystal, and to develop an under- 
standing of the means by which these processes may be altered to 
reduce the temperature of growth and the utilization of toxic 
hydrides. The basic approach was to develop the required informa- 
tion about the chemical and physical kinetics operative in the gas 
phase and on the surface by the direct physical measurement of 
the processes whenever possible. The program included five tasks: 
(1) MOCVD growth process characterization, (2) photoenhanced 
MOCVD studies, (3) materials characterization, (4) device fabrica- 
tion and characterization, and (5) photovoltaic training. Most of the 
goals of the program were met and significant progress was made 
in defining an approach that would allow both high throughput and 
high uniformity growth of compound semiconductors at low temper- 
atures. The technical activity was focused on determining the rates 
of thermal decomposition of trimethyl gallium, exploring alternate 
arsenic sources for use MOCVD, and empirical studies of atomic 
layer epitaxy as an approach. 


19438 


(NREL/TP—-451-5353) Low-cost, high-efficiency solar 
cells utilizing GaAs-on-Si technology: Annual subcontract re- 
port, 1 August 1991-31 July 1992. Vernon, S.M. (Spire Corp., 
Bedford, MA (United States)). National Renewable Energy Lab., 
Golden, CO (United States); Spire Corp., Bedford, MA (United 
States). Apr 1993. 25p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract ACO2-83CH10093. Order Number 
DE93000096. Source: OSTI; NTIS; GPO Dep. 

This report describes work to develop technology to deposit 
GaAs on Si using a nucleation layer of atomic-layer-epitaxy-grown 
GaAs or AlAs on Si. This ensures two-dimensional nucleation and 
should lead to fewer defects in the final GaAs layer. As an alterna- 
tive, we also developed technology for depositing GaAs on 
sawtooth-patterned Si. Preliminary studies showed that this material 
can have a very low defect density, ~ 1 x 105 cm—5, as opposed 
to our conventionally grown GaAs on SL which has a typical defect 
density of over 1 x10’ cm-*. Using these two now methods of 
GaAs-on-Si material growth, we made solar cells that are expected 
to show higher efficiencies than those of previous cells. 


19439 (NREL/TP—451-5355) New Ill-V_ cell design ap- 
proaches for very high efficiency: Annual subcontract report, 
1 August 1991-31 July 1992. Lundstrom, M.S. (Purdue Univ., 
Lafayette, IN (United States)); Melloch, M.R.; Lush, G.B.; Patkar, 
M.P.; Young, M.P. National Renewable Energy Lab., Golden, CO 
(United States); Purdue Univ., Lafayette, IN (United States). Apr 
1993. 110p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93000097. Source: OSTI; NTIS; GPO Dep. 

This report describes to examine new solar cell desip ap- 
proaches for achieving very high conversion efficiencies. The 
program consists of two elements. The first centers on exploring 
new thin-film approaches specifically designed for M-Ill semicon- 
ductors. Substantial efficiency gains may be possible by employing 
light trapping techniques to confine the incident photons, as well as 
the photons emitted by radiative recombination. The thin-film ap- 
proach is a promising route for achieving substantial performance 
improvements in the already high-efficiency, single-junction, Ill-V 
cell. The second element of the research involves exploring desip 
approaches for achieving high conversion efficiencies without re- 
quiring extremely high-quality material. This work has applications 
to multiple-junction cells, for which the selection of a component 
cell often involves a compromise between optimum band pp and 
optimum material quality. It could also be a benefit manufacturing 
environment by making the cell's efficiency less dependent on ma- 
terial quality. 


19440 (NREL/TP—451-5414) Growth and development of 
GalnAsP for use in high-efficiency solar cells: Annual subcon- 
tract report, 1 July 1991-30 June 1992. Sharps, P.R. (Research 
Triangle Inst., Research Triangle Park, NC (United States)). 
National Renewable Energy Lab., Golden, CO (United States); Re- 
search Triangle Inst., Research Triangle Park, NC (United States). 
Apr 1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93000098. Source: OSTI; NTIS; GPO Dep. 

This report describes work done during Phase Il of the subcon- 
tract. Goals for Phase Il include the following: (1) Optimize the 
GalnAsP cell on GaAs and demonstrate a 500-sun at air mass 
(AM) 1.5 efficiency of >23%. (2) Develop a window layer, including 
the evaluation of AlGaAs, GalnP, AlGaAsP, AlGalnP, and GaP. (3) 
Develop a front-surface contact, with a grid designed for 500-sun 
concentration, and a goal of a contact resistivity of ~10° ohm-cm?. 
(4) Grow GalnAsP cells on Ge, with a goal of a 1-sun (AM 1.5) ef- 
ficiency of >15%. Accomplishments reported herein include (1) the 
fabrication of p-on-n and n-on-p GalnAsP cells on GaAs, with the 
n-on-p ceili Gemonstrating a 10-sun (AM 1.5) active-area efficiency 
of 23.4% as measured at NREL (2) the evaluation of 
Al,Ga(,_,)As, GalnP2, and AllnP2 window layers; and (3) the fab- 
rication of GalnAsP cells on Ge, with the demonstration of a p-on-n 
GalnAsP cell grown on Ge with a 1-sun (AM 1.5) active-area effi- 
ciency of 14.4%. 


19441 (ORNL/FTR-4521) [Solar energy storage and ap- 
plied photochemistry]: Foreign trip report, January 4-16, 1993. 
Greenbaum, E. Oak Ridge National Lab., TN (United States). 21 
Jan 1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009568. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler was an invited speaker at the Second International 
Conference on Solar Energy Storage and Applied Photochemistry. 
This meeting is a major biannual forum on science, engineering, 





and technologyof solar energy conversion and storage. Major top- 
ics covered were strategies and prospects for the formation and 
storage of fuels generated by solar energy. Professor M.K. Tahoun, 
University of Alexandria, is aregular participant in the annual 
ORNL-sponsored symposium series on biotechnology for fuels and 
chemicals. He invited the traveler to present a research seminar at 
the University of Alexandria and to discuss areas of mutual scien- 
tific interest. 


19442 Improved monolithic tandem solar cell. Wanlass, 
M.W. To Dept. of Energy. 23 Apr 1991. USA patent application 7- 
689,566. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93012014. Source: OSTI; NTIS; GPO Dep. 

A single-crystal, monolithic, tandem, photovoltaic solar cell is de- 
scribed which includes (a) an InP substrate having upper and 
lower surfaces, (b) a first photoactive subcell on the upper surf ace 
of the InP substrate, (c) a second photoactive subcell on the first 
subcell; and (d) an optically transparent prismatic cover layer over 
the second subcell. The first photoactive subcell is GalnAsP of de- 
fined composition. The second subcell is InP. The two subcells are 
lattice matched. 
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19443 (DOE/ER/75839-1) Space Solar Power Program: Fi- 
nal report. Arif, H.; Barbosa, H.; Bardet, C.; Baroud, M.; Behar, A.; 
Berrier, K.; Berthe, P.; Bertrand, R.; Bibyk, |.; Bisson, J.; Bloch, L.; 
Bobadilla, G.; Bourque, D.; Bush, L.; Carandang, R.; Chiku, T.; 
Crosby, N.; De Seixas, M.; De Vries, J.; Doll, S.; Dufour, 
F.International Space Univ., Kitakyushu (Japan). Aug 1992. 527p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract FG02-92ER75839. Order Number 
DE93011750. Source: OSTI; NTIS; GPO Dep. 

Information pertaining to the Space Solar Power Program is pre- 
sented on energy analysis; markets; overall development plan; 
organizational plan; environmental and safety issues; power sys- 
tems; space transportation; space manufacturing, construction, & 
operations; design examples; and finance. 


19444 (DOE/FTR-93011435) [Travel to Great Britain to 
discuss the photovoltaics program at Newcastle and photo- 
voltaics in developing countries]: Foreign trip report, 
September 8-20, 1992. Kazmerski, L.L. National Renewable 
Energy Lab., Golden, CO (United States). 12 Oct 1992. 46p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE93011435. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This visit the Newcastle Photovoltaic Energy Centre at the Uni- 
versity of Northumbria focused on discussions of PV programs in 
Great Britain and further to discuss the photovoltaics program at 
the Newcastle Photovoltaic Applications Centre, to review the 
progress of the EuroClS and EuroCAD programs. The status of the 
planned sessions on photovoltaics in developing countries at the 
coming European PV Conference was reviewed. The traveler par- 
ticipated in the Second World Renewable Energy Conference, 
Reading, Great Britain (Chaired two sessions, present invited pa- 
per, serve on conference committee), and participated in the Board 
of Directors Meeting, International Energy Foundation. 


19445 (DOE/FTR-93012252) [Travel to Montreux, Switzer- 
land, to participate in the 11th European Photovoltaic Solar 
Energy Conference]: Foreign trip report, October 10-21, 1992. 
Kazmerski, L.L. National Renewable Energy Lab., Golden, CO 
(United States). 28 Oct 1992. 94p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93012252. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The traveler participated in the 11th European Photovoltaic Solar 
Energy Conference, Montreux, Switzerland, October 12-16, includ- 
ing the presentation of two papers and the chair a technical 
sessions partipated in the planning meeting of the PEP Intercom- 
parison served on the Technical Committee of the European PV 
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meeting; and visited photovoltaic manufacturing facilities and gov- 
ernment agencies in France. 
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19446 (DOE/FTR-93010644) [The first multi-megawatt so- 
lar thermal power plant in India]: Foreign trip report, 
December 5-19, 1992. Kolb, G.J. Sandia National Labs., Albu- 
querque, NM (United States). 18 Jan 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93010644. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The traveler advised the Indian government regarding the pro- 
posed project to build a 30 MW solar parabolic trough power plant 
near Jodhpur, India. He related the experience gained from operat- 
ing similar power plants at Kramer Junction, USA, and Indian 
engineers provided site-specific data. It was concluded that the rel- 
atively successful operation of parabolic trough technology in the 
USA does not guarantee that it will be successful at Jodhpur. The 
uncertainty is the result of differences between the Jodhpur site 
and the USA site, as well as significant infrastructure differences. 
Considering these uncertainties, the financial risk of the project 
could be significantly lessened by down sizing the project to a 10 
to 15 MW size. The experience gained from operating this smaller 
plant should be adequate to decide whether much larger solar 
thermal power plants should be introduced within the near term in 
India. The involvement of US industry in the Jodhpur project is be- 
ing considered by the Indian government. 


19447 (DOE/FTR-93010645) [Development of a compre- 
hensive plan for energy conservation, solar, and wind energy 
in the earthquake zone, and subsequently to all of Armenia]: 
Foreign trip report, November 30—December 10, 1992. Flowers, 
L. National Renewable Energy Lab., Golden, CO (United States). 
13 Jan 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93010645. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The objective of this project was to provide assistance for devel- 
oping a comprehensive plan for energy conservation, solar, and 
wind energy in the earthquake zone, and subsequently to all of Ar- 
menia, and for implementing the plan in the disaster zone. The 
support for this plan includes: 1. the evaluation of the renewable 
resource in the earthquake zone, 2. the evaluation of the potential 
for using the existing Armenian infrastructure for manufacturing so- 
lar and wind equipment, and 3. performing training in solar thermal, 
wind, and photovoltaic equipment. The report contains details of 
the project status, the program impact to date, the conclusions, 
and recommendations. Interviews of the staffs of the Ministry of 
Energy and the State Engineering University of Armenia’s Small 
Power Systems Center resulted in recommendations for further 
training, resource measurement, equipment experience, prioritiza- 
tion of options, energy conservation emphasis, leveraging 
privatization studies, and alternative wind test sites. 


19448 (DOE/FTR-93011545) [Travel to Hermosillo, Mexico 
for the design and construction of a solar thermal power pliant 
in Puerto Lobos]: Foreign trip report, March 9-12, 1993. Stra- 
chan, J.W.; Rush, E.E.; Menicucci, D.F. Sandia National Labs., 
Albuquerque, NM (United States). 8 Apr 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93011545. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Three members of Sandia’s Solar Thermal Design Assistance 
Center (ST DAC) visited the site of the construction of a village so- 
lar power plant to provide engineering support which had been 
requested by both the Mexican prime contractor and the US 
company which has been sub-contracted to provide the solar tech- 
nology. The visit to the site and the discussions held with the 
project engineers helped to identify and resolve some key design 
issues including solar collector foundation design appropriate to the 
site’s sandy soils, foundation and base for thermal storage tanks, 
collector piping and valve selection and assembly procedure, and 
electrical design for the proper interface of the electric loads to op- 
erational characteristics of the engine generator. 
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19449 (DOE/FTR-93011737) [Travel to Russia to make 
contact with solar researchers]: Foreign trip report, October 
6-19, 1992. Mancini, T.R. Sandia National Labs., Albuquerque, 
NM (United States). 13 Nov 1992. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO4-76DP00789. 
Order Number DE93011737. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Much is happening in the fifteen separate countries of the former 
Soviet Union. There is a strong effort to be independent of former 
ties and working relationships. This has resulted in many of the 
Technical Institutes working in new areas and attempting to rede- 
fine their roles in the context of local governments and the local 
economies. There is good theoretical work going on at many of the 
institutes, althoughthe experimental work is badly hampered by the 
lack of state-of-the-art equipment. Based on my contacts with solar 
researchers, | believe that those of us working in renewable energy 
areas can benefit, as can our counterparts in Russia, the Ukraine, 
and Byelorus, from improved communications and exchange of in- 
formation. 


19450 (DOE/FTR-93011984) [Travel to Spain to attend so- 
lar thermal IEA meetings and to present two papers at the 
sixth international symposium on solar thermal concentrating 
technologies and attend the conference sessions]: Foreign 
trip report, September 20—October 4, 1992. Williams, T.A. Na- 
tional Renewable Energy Lab., Golden, CO (United States). 28 Oct 
1992. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93011984. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

At this meeting | took over as the leader of the IEA Sector 3.3 
“Advanced Technologies and Applications”. During the trip | devel- 
oped a new work plan for this sector that will provide better 
exchange of information in areas of interest to the US solar ther- 
mal electric and solar industrial programs, and will also provide 
opportunities for the US to leverage our research interests with ac- 
tivities in other countries. At the 6th International Symposium on 
Solar Thermal Concentrating Technologies | presented two papers. 
| was the author on one paper, “Advanced Optical Materials for So- 
lar Thermal Electric Applications”, and | also presented the paper 
“Measurements and Applications of Highly Concentrated Solar 
Flux” by Lewandoeski, Bingham, and Scholl of NREL. 


19451 (SAND-92-2467C) Flow stability in molten-salt tube 
receivers. Pacheco, J.E. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930435-5: SOLAR '93: American Society of Mechanical Engineers 
(ASME)/American Solar Energy Society (ASES) joint solar energy 
conference, Washington, DC (United States), 22-28 Apr 1993). Or- 
der Number DE93005374. Source: OSTI; NTIS; GPO Dep. 

In one design of molten-salt central receivers, the molten salt 
flows in a serpentine path, down one panel of tubes then up the 
next and down again continuing in this fashion through the re- 
ceiver. There have been concerns about this design because in 
the down flow sections, the heat flux incident on the tubes can 
cause flow instability since the flow is in direct opposition to the 
buoyant forces. In extreme cases the buoyant forces can cause 
flow stagnation or reversal. An analysis of flow stability within 
individual tubes and down flow sections of receiver panels is pre- 
sented. When the partial derivative of the pressure drop with 
respect to mass flow rate is negative (8AP/8* < 0), the flow is un- 
stable and could cause serious damage to the receiver. Stability 
maps are developed that show safe operating regimes where 
inertial forces dominate over buoyant forces. The data is then nor- 
malized using the Grashof and Reynolds numbers. 
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19452 (DOE/FTR-93010175) [International Energy Agency 
Solar Heating and Cooling Program]: Foreign trip report, Jan- 
uary 25-29, 1993. Brooks, A.J. National Renewable Energy Lab., 
Golden, CO (United States). 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
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Order Number DE93010175. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This trip was undertaken to participate in and represent the 
United States Industry at the International Energy Agency (I.E.A.) 
Solar Heating and Cooling Program (S.H.C.P.) Task 14 Workshop. 
The meeting took place at the A1 Bani Hotel in Rome Italy. 


19453 (DOE/FTR-93010176) [International Energy Agency 
Solar Heating and Cooling Program]: Foreign trip report, Jan- 
uary 22—February 2, 1993. Kutscher, C.F. National Renewable 
Energy Lab., Golden, CO (United States). 26 Feb 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE93010176. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The meeting was hosted by Mr. Salvatore Cali Quaglia of Metec 
Engineering and was held at the Hotel Albani in Rome. Represen- 
tatives from nine countries participated. The first day was devoted 
to a workshopon Dynamic Systems Testing Group Subtask. Begin- 
ning on the second day, each country gave a report on the 
performance of a project or projects falling under the categories of 
air systems, DHW systems, or large-scale projects. | presented 
performance results from the NREL Waste Handling Facility venti- 
lation preheat project and gave the final results of the experimental 
effort to optimize hole size and spacing. | also led an Advanced 
Concepts subtask discussion in which we discussed potential new 
applications for transpired collectors and new ideas related to relia- 
bility. Bill Duff of CSU presented the latest results on the modeling 
of incidence angle modifiers and led the DHW working group dis- 
cussions. As in previous meetings, considerable time was spent 
discussing research tasks associated with the development of low 
flow DHW systems. On Thursday, January 28 an evening discus- 
sion was held with Italian solar hot water system manufacturers. 


19454 (DOE/FTR-93012249) [Travel to Jerusalem for 44th 
meeting of the Executive Committee, IEA SolarPACES Agree- 
ment]: Foreign trip report, April 11-16, 1993. Klimas, P.C. 
Sandia National Labs., Albuquerque, NM (United States). 21 Apr 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. Order Number DE93012249. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated as Operating Agent, Task |, in the 44th 
Meeting of the Executive Committee, International Energy Agency 
(IEA) SolarPACES Agreement. The meeting was held in Jerusalem 
(SOLEL Industries), Rehovot (Weizmann Institute of Science), and 
Sde Boger (Ben Gurion Center for Desert Research), April 13-16, 
1993. Representatives from the United States of America, Ger- 
many, France, Switzerland, Spain, Italy and Israel participated. 
Much of the time was devoted to presentations and discussions re- 
lating to the establishment of a project to demonstrate direct steam 
generation in parabolic trough concentrators. | described progress 
in three dish engine projects involving international task-sharing 
and commercial entity involvement. Program descriptions/plans 
for chemical systems and component research/development/ 
demonstration were brief. | had several discussions with Israel re- 
garding the possibilities of joint lsraeVUSA cooperation. 


19455 (DTH-LV—92-34) The suitability of differently de- 
signed small DHW low flow solar heating systems. Furbo, S. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Dec 1992. 12p. Order Number DE93784765. 
Source: OSTI; NTIS. 

Small low flow solar heating systems for domestic hot water sup- 
ply has higher thermal performances than similar traditional solar 
heating systems. The main reason for the high thermal perfor- 
mance of low flow systems is the large advantageous thermal 
stratification which is built up in the heat storage during operation 
of the solar collectors. Therefore the design of the heat storage is 
of great importance for the thermal advantage of low flow systems. 
Side-by-side experiments with three small low flow solar heating 
systems for domestic hot water supply have been carried out dur- 
ing 1992. The results of these investigations are presented and the 
optimum heat storage design determined by means of calculations, 
tests and cost estimates. (au). 





19456 (DTH-LV-MEDD—236) Solar walls in Denmark: Status 
report concerning research, development and demonstra- 
tion. Energiministeriets Forskningsprogram. Energianvendelse ji 
bygninger. Dyreborg Christoffersen, L. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Lab. for Varmeisolering. Sep 1992. 98p. 
(In Danish). Contract ENS-1213/92-0006. Order Number 
DE93784762. Source: OSTI; NTIS 

EFP-92. 

There are good potentials for the use of solar walls for existing 
and for new buildings - resulting in a combination of energy con- 
servation and renovation. The construction of a solar wall absorbs 
solar heat and functions as a heat storage. The wall is often 
painted black in order to optimize absorption. Such a wall has a 
covering of glass or teflon layers. Glass that does not contain iron 
improves heat transmittance. A transparent or low emission cover- 
ing can also be used in order to minimize heat loss. A layer of air is 
found between the covering and the wall. Non-ventilated solar walls 
are especially suitable for non- or poorly insulated walls. In insu- 
lated buildings with mechanical ventilation solar walls can be used 
to pre-warm the ventilation air. Solar walls can be architecturally 
designed in various ways to improve the overall appearance of the 
building. The aim of the project was to produce a total survey of 
Danish know-how in this area, and to evaluate individual projects. It 
is concluded that it would be realistic to use solar walls in Denmark 
but that there would be a need for shading from the sun when this 
form of extra heat was not needed for thermal comfort. Cost 
benefits from their use could be rather lower than expected. Non- 
ventilated solar walls should be protected from moisture. Capacity 
can be 80 kWh/m? per year. The capacity of ventilated solar walls 
is 125-155 kWh/m? per year. Production of series has increased 
the rentability. Such walls containing windows save 215 kWh/m? 
per year, and with balconies the annual saving is 2,060 kWh per 
flat. Emphasis is placed on quality insurance. (AB) (22 refs.). 


19457 (DTH-LV-MEDD—238) Optimal design of low-flow so- 


lar heating system. Furbo, S. Danmarks Tekniske Hoejskole, 


Lyngby (Denmark). Lab. for Varmeisolering. Dec 1992. 47p. (in 
Danish). Contract ENS-1213/91-0005. Order Number DE93784763. 
Source: OSTI; NTIS. 

EFP-91. 

Tests of three small low flow solar heating systems for domestic 
hot water supply have been carried out. One system had a hot wa- 
ter tank with a built-in heat exchanger spiral as the heat storage, 
another had a hot water tank and a heat exchanger loop with an 
external heat exchanger placed below the tank. Heat is transferred 
to the hot water tank by means of water circulating in the heat ex- 
changer loop by natural convection from the bottom of the tank 
through the heat exchanger to the top of the tank. The third system 
had a mantle hot water tank as the heat storage. Measurements 
showed that the thermal performance of these low flow systems is 
much the same except in periods with small solar fractions. A sys- 
tem with a perfectly stratified heat storage will perform about 19% 
better than the standard mantle heat storage system. Improve- 
ments can be obtained by avoiding temperature equalization in the 
heat storage, and by bettering heat transfer mechanism ensuring 
that heat is not transferred downwards inside the tank by means of 
the circulating solar collector fluid. For solar hot water heating sys- 
tems with only one collector panel problems can be soived by 
introducing thermal bridges and/or using a control system which 
ensures a high volume flow rate for high system temperatures. For 
most systems with two collector panels problems can be solved by 
means of a control system which ensures a high volume flow rate 
in the solar collector loop during nights if the temperatures are too 
high. The heat loss decreases in accordance with decreasing pipe- 
diameters in the solar collector loop. (AB) (20 refs.). 


19458 (DTH-LV-MEDD-—239) Development of solar wails for 
new buildings. Bruun Joergensen, O. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Lab. for Varmeisolering. Dec 1992. 66p. 
(in Danish). Contract ENS-1213/89-5. Order Number DE93784768. 
Source: OSTI; NTIS. 

EFP-89. 

Designs for solar walls that could be used in new buildings as an 
attractive alternative to highly insulated outer walls are presented. 
Increased use of these walls could contribute to the reduction of air 
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pollution but it is important that their use should lead to the same 
amount of energy for space heating as the use of mineral wool (at 
the same cost) for thermal insulation. Types of solar walls that 
could be used in various kinds of homes in Denmark in the future 
are characterized. Windows are taken into consideration and data 
on heat recovery and energy consumption are given. Various de- 
signs for ventilated and non-ventilated solar walls are described in 
detail, also with regard to energy conservation, temperature regula- 
tion and thermal comfort. New Danish building regulations will 
contribute to the further development of solar walls. It is calculated 
that the use of non-ventilated solar walls will reduce energy con- 
sumption in a traditionally highly insulated house by 14-21%, and 
the heating season will be reduced by 1-2 months. There is a 
slight risk of thermal discomfort during short periods of heavy sun- 
shine. The use of ventilated solar walls should result in a reduction 
of energy consumption amounting to 34-46%, and the heating sea- 
son would be shortened by 2-3 months. The risk of overheating is 
less than for non-ventilated solar walls. An economical evaluation 
is difficult to make as solar walls are not as yet commercially pro- 
duced in Denmark. (AB) (28 refs.). 


19459 (NREL/TP-471-5375) Study of parameters affecting 
the performance of solar desiccant cooling systems. Pesaran, 
A.A.; Hoo, E.A. National Renewable Energy Lab., Golden, CO 
(United States). Jan 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. (CONF- 
930435-6: SOLAR ’93: American Society of Mechanical Engineers 
(ASME)/American Solar Energy Society (ASES) joint solar energy 
conference, Washington, DC (United States), 22-28 Apr 1993). Or- 
der Number DE93000088. Source: OSTI; NTIS; GPO Dep. 

The performance of a solar desiccant cooling system depends 
on the performance of its components, particularly the desiccant 
dehumidifier and solar collectors. The desiccant dehumidifier perfor- 
mance is affected by the properties of the desiccant, particularly the 
shape of the isotherm and the regeneration temperature. The per- 
formance of a solar collector, as one would expect, depends on its 
operating temperature, which is very close to the desiccant regen- 
eration temperature. The purpose of this study was to identify the 
desiccant isotherm shape (characterized by separation factor) that 
would result in the optimum performance - based on thermal coeffi- 
cient of performance and cooling capacity - of a desiccant cooling 
cycle operating in ventilation mode. Different regeneration tempera- 
tures ranging from 65°C to 160°C were investigated to identify the 
corresponding optimum isotherm shape at each. Thermal COP dic- 
tates the required area of the solar collectors, and the cooling 
capacity is an indication of the size and cost of the cooling equip- 
ment. Staged and no-staged regeneration methods were studied. 


19460 (SAND—92-2167C) Thermal effects testing at the Na- 
tional Solar Thermal Test Facility. Ralph, M.E. (Sandia National 
Labs., Albuquerque, NM (United States)); Cameron, C.P.; Ghan- 
bari, C.M. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930561— 
3: 39. international instrumentation symposium, Albuquerque, NM 
(United States), 2-6 May 1993). Order Number DE93009825. 
Source: OSTI; NTIS; GPO Dep. 

The National Solar Thermal Test Facility is operated by Sandia 
National Laboratories and located on Kirkland Air Force Base in Al- 
buquerque, New Mexico. The permanent features of the facility 
include a heliostat field and associated receiver tower, two solar 
furnaces, two point-focus parabolic concentrators, and Engine Test 
Facility. The heliostat field contains 220 computer-controlled mir- 
rors, which reflect concentrated solar energy to test stations on a 
61-m tower. The field produces a peak flux density of 250 W/cm? 
that is uniform over a 15-cm diameter with a total beam power of 
over 5 MW;. The solar beam has been used to simulate aerody- 
namic heating for several customers. Thermal nuclear blasts have 
also been simulated using a high-speed shutter in combination with 
heliostat control. The shutter can accommodate samples up to 1 m 
x 1m and it has been used by several US and Canadian agen- 
cies. A glass-windowed wind tunnel is also available in the Solar 
Tower. It provides simultaneous exposure to the thermal flux and 
air flow. Each solar furnace at the facility includes a heliostat, an 
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attenuator, and a parabolic concentrator. One solar furnace pro- 
duces flux levels of 270 W/cm? over and delivers a 6-mm diameter 
and total power of 16 kW;. A second furnace produces flux levels 
up to 1000 W/cm* over a 4 cm diameter and total power of 60 
kW;. Both furnaces include shutters and attenuators that can pro- 
vide square or shaped pulses. The two 11 m diameter tracking 
parabolic point-focusing concentrators at the facility can each pro- 
duce peak flux levels of 1500 W/cm? over a 2.5 cm diameter and 
total power of 75 kW;. High-speed shutters have been used to pro- 
duce square pulses. 


1410 Solar Collectors and Concentrators 


Refer also to citation(s) 19456 


19461 (DTH-LV—92-33) Performance evaluation and sensi- 
tivity analyses of roof space collector systems at Toftegaard. 
Oestergaard Jensen, S. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Nov 1992. 9p. Order Number 
DE93784761. Source: OST]; NTIS. 

Measured performance of a roof space solar collector system for 
the built-up area in Toftegaard in Herlev, Denmark, is compared 
with simulations. Sensitivity analyses are further performed for a 
new roof space collector system. (CLS). 


19462 (DTH-LV—92-35) Low flow solar heating systems: 
Operation problems and reliability. Furbo, S. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. Dec 1992. 
33p. Order Number DE93784764. Source: OSTI; NTIS. 

Experience from operation of low flow systems in practice has 
shown that two serious problems can arise: Critically high temper- 
atures can be established in the solar collector loop and in the hot 
water tank during sunny summer holiday periods without hot water 
consumption, and thermosyphoning circulation can occur in the so- 
lar collector loop during nights. The high temperatures in the solar 
collector loop, for instance, can cause boiling in the solar collector. 
In this report the range of the problems is elucidated and system 
designs with reduced risk of serious problems are proposed. (au) 
(12 refs.). 


19463 (DTH-LV—92-36) Efficiencies of Danish marketed so- 
lar collectors for low flow rates. Furbo, S. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. Dec 1992. 
8p. Order Number DE93784748. Source: OSTI; NTIS. 

The efficiencies of eight marketed Danish solar collectors have 
been measured for different volume flow rates. The measurements 
showed that the efficiencies of the tested solar collectors are not 
much influenced by a reduction of the volume flow rate. Therefore 
the Danish marketed solar collectors are suitable for low flow solar 
heating systems. (au) (12 refs.). 


19464 (DTH-LV—92-38) Summary of Danish research on 
matched flow systems: Draft. Furbo, S. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. Dec 1992. 
22p. Order Number DE93784747. Source: OSTI; NTIS. 
Experimental and theoretical investigations have shown that 
small domestic hot water low flow solar heating systems perform 
better than traditional solar heating systems. The advantageous 
thermal performance for low flow systems is most significant when 
the solar fraction is small and/or when the hot water consumption 
per m* solar collector is small. The investigations also showed that 
mantle tanks are specially suitable as heat storages for low flow 
systems. Most likely, optimum designed small low flow solar heat- 


ing systems should therefore make use of mantle tanks. (au) (14 
refs.). 


19465 (NREL/TP-471-5352) Modification of flux profiles 
using a faceted concentrator. Lewandowski, A.; Scholl, K.; Bing- 
ham, C. National Renewable Energy Lab., Golden, CO (United 
States). Jan 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. (CONF-930435— 
7: SOLAR '93: American Society of Mechanical Engineers 
(ASME)/American Solar Energy Society (ASES) joint solar energy 
conference, Washington, DC (United States), 22-28 Apr 1993). Or- 
der Number DE93000087. Source: OSTI; NTIS; GPO Dep. 
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The use of a faceted solar concentrator allows for some flexibility 
in aiming strategy and in the intensity of the resulting flux profile at 
the target. This can be an advantage when considering applica- 
tions that do not necessarily require maximum concentration, 
particularly emerging, new applications in solar processed ad- 
vanced materials. This paper will describe both an analysis of 
predicted flux profiles for several different aiming strategies using 
the SOLFUR computer code and experiments to characterize the 
actual flux profiles realized with a selected aiming strategy. The 
SOLFUR code models each of the furnace components explicitly. 
Aim points for each facet can be specified. Thus many strategies 
for adjusting aim points can be easily explored. One strategy calls 
for creating as uniform a flux over as large an area as possible. 
We explored this strategy analytically and experimentally. The ex- 
perimental data consist of flux maps generated by a video imaging 
system calibrated against absolute flux measurements taken with 
circular foil calorimeters. Results from the analytical study and a 
comparison with the experimental data indicate that uniform pro- 
files can be produced over fairly large areas. 


19466 Photovoltaic solar concentrator module. Chiang, C.J. 
To Dept. of Energy. 16 May 1991. USA patent application 7- 
700,813. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93012000. Source: OSTI; NTIS; GPO Dep. 

This invention consists of a planar photovoltaic concentrator 
module for producing an electrical signal from incident solar radia- 
tion which includes an electrically insulating housing having a front 
wall, an opposing back wall and a hollow interior. A solar cell hav- 
ing electrical terminals is positioned within the interior of the 
housing. A planar conductor is connected with a terminal of the so- 
lar cell of the same polarity. A lens forming the front wall of the 
housing is operable to direct solar radiation incident to the lens into 
the interior of the housing. A refractive optical element in contact 
with the solar cell and facing the lens receives the solar radiation 
directed into the interior of the housing by the lens and directs the 
solar radiation to the solar cell to cause the solar cell to generate 
an electrical signal. An electrically conductive planar member is 
positioned in the housing to rest on the housing back wall in sup- 
porting relation with the solar cell terminal of opposite polarity. The 
planar member is operable to dissipate heat radiated by the solar 
cell as the solar cell generates an electrical signal and further 
forms a solar cell conductor connected with the solar cell terminal 
to permit the electrical signal generated by the solar cell to be 
measured between the planar member and the conductor. 
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19467 
Hot Dry Rock Program. Brown, D.W. Los Alamos National Lab., 
NM (United States). [1993]. 8p. Sponsored by USDOE, Washing- 


(LA-UR-93-1104) Cumulative experience of the US 


ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930186—3: EPRI workshop on potential of HDR resources 
for the U.S. Electric Utility Industry, Philadelphia, PA (United 
States), 14 Jan 1993). Order Number DE93010736. Source: OST]; 
NTIS; GPO Dep. 

In over 20 years of research on the Hot Dry Rock (HDR) 
geothermal energy concept at Los Alamos National Laboratory, no 
obstacle has yet been found that would prevent its development as 
a major new energy source for the nation. To put the continuing 
development of the HDR concept in perspective, the most appropri- 
ate comparison is with fusion energy, the only other nonrenewable 
energy resource of the magnitude of HDR geothermal energy. In 
this context, research on fusion energy is currently so far from the 
demonstration stage that obstacles to its ultimate commercial de- 
velopment, such as induced radiation or neutron damage to 
structural materials, cannot yet be addressed from the standpoint 





of engineered solutions. For the commercialization of the HDR con- 
cept, on the other hand, we know what technical problems remain 
and are presently developing engineered solutions to address each 
of them. This document presents learned information on: the for- 
mation of HDR reservoirs; the structure of the deep precambrian 
basement; the mechanics of creating an HDR geothermal reservoir; 
peripheral water loss from deep HDR reservoirs; the determination 
of the size, orientation, and internal structure of the stimulated HDR 
region; and results from geochemical analyses and tracer testing. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 19467 


19468 (DOE/ID/12945—4) Hydrocarbons associated with 
brines from geopressured wells: Third quarterly technical 
progress report, 1 July 1991-30 September 1991. EG and G 
Idaho, Inc., Idaho Falls, ID (United States); University of South- 
western Louisiana, Lafayette, LA (United States). 15 Oct 1991. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC07-901D12945. Order Number DE93011921. Source: 
OSTI; NTIS; GPO Dep. 

Efforts to determine the concentration of the cryocondensates in 
fluids of the various USDOE Geopressured wells a function of 
production volume. The wells are visited monthly as they are oper- 
ating and samples are reported taken cryogenically during each 
visit. A gas scrubbing system continuously sample the gas streams 
of the wells in the intergas scrubbing system continuously sample 
the gas streams of the wells in the intervals between visit. Results 
obtained are to correlated the production of the collected com- 
pounds with reservoir and well production characteristics. 


19469 (DOE/NV/10412—4) United States Gulf Coast 
Geopressured-Geothermal Program, Consolidated Research 
Program: Third quarterly technical progress report, October 1, 
1992—December 31, 1992. EG and G Idaho, Inc., Idaho Falls, ID 
(United States); Texas Univ., Austin, TX (United States). Center for 
Petroleum and Geosystems Engineering. 21 Jan 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FCO7-85NV10412. Order Number DE93011928. Source: OSTI; 
NTIS; GPO Dep. 

During the last quarter, work has focused on developing a nu- 
merical model to. approximate the flow characteristics of the 
Gladys McCall reservoir. Various reservoir models have been used 
in the study to simulate the well transient pressure and pressure 
derivative behavior during the reservoir production period. The 
pressure behavior of the 1983 Reservoir Limits Test (RLT) was 
closely matched by an elongated linear reservoir model with the 
well located off-center. The matching procedure appears to provide 
reasonable estimates of the probable configuration of Gladys Mc- 
Call reservoir.geometry. Double-slope pressure behavior (on a 
semilog plot) develops after the. early radial flow period, indicating 
the existence of a no-flow boundary near the well. At later times, 
linear flow character (square-root-time straight line) becomes clear 
when two closer boundaries are both felt at the well. 


1505 Economic, Industrial, and Business Aspects 


19470 (SAND—93-0866C) An estimate of the cost of elec- 
tricity production from hot-dry rock. Pierce, K.G. (Sandia 
National Labs., Albuquerque, NM (United States)); Livesay, B.J. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930484—1: Geothermal pro- 
gram review, Berkeley, CA (United States), 27-29 Apr 1993). Order 
Number DE93011670. Source: OSTI; NTIS; GPO Dep. 

This paper gives an estimate of the cost to produce electricity 
from hot-dry rock (HDR). Employment of the energy in HDR for the 
production of electricity requires drilling multiple wells from the 
surface to the hot rock, connecting the wells through hydraulic frac- 
turing, and then circulating water through the fracture system to 
extract heat from the rock. The basic HDR system modeled in this 
paper consists of an injection well, two production wells, the frac- 
ture system (or HDR reservoir), and a binary power plant. Water is 
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pumped into the reservoir through the injection well where it is 
heated and then recovered through the production wells. Upon 
recovery, the hot water is pumped through a heat exchanger trans- 
ferring heat to the binary, or working, fluid in the power plant. The 
power plant is a net 5.1-MW, binary plant employing dry cooling. 
Make-up water is supplied by a local well. in this paper, the cost of 
producing electricity with the basic system is estimated as the sum 
of the costs of the individual parts. The effects on cost of variations 
to certain assumptions, as well as the sensitivity of costs to differ- 
ent aspects of the basic system, are also investigated. 


1509 Geothermal Engineering 
Refer also to citation(s) 22577, 22578 


19471 (DOE/ID/12945-3) Hydrocarbons associated with 
brines from geopressured wells: Second Quarterly technical 
progress report, 1 April 1991-30 June 1991. EG and G Idaho, 
Inc., Idaho Falls, ID (United States); University of Southwestern 
Louisiana, Lafayette, LA (United States). 15 Jul 1991. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC07-901D12945. Order Number DE93011920. Source: OSTI; 
NTIS; GPO Dep 

The purpose of this research is to determine the concentration of 
the cryocondensates in fluids of the various USDOE Geopressured 
wells as a function of production volume. The wells are visited 
each month that they are operating and samples are to be taken 
cryogenically during each visit. A gas scrubbing system will contin- 
uously samples the gas streams of the wells in the intervals 
between visit. Collectors, exchanged daily by site personnel, are 
retrieved on each visit. 


19472 (DOE/ID/12945-T7) Hydrocarbons associated with 
brines from geopressured wells: Fourth quarterly technical 
progress report, 1 October 1990-30 December 1990. EG and G 
Idaho, Inc., Idaho Falls, ID (United States); University of South- 
western Louisiana, Lafayette, LA (United States). 15 Jan 1991. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC07-901ID12945. Order Number DE93011918. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this research is to determine the concentration of 
the cryocondensates in fluids of the various USDOE Geopressured 
wells as a function of production volume, to correlate the produc- 
tion of these compounds with reservoir and well production 
characteristics, to precisely measure solubilities of cryoconden- 
sates components in water and sodium chloride solutions (brines) 
as a function of ionic strength and temperature and the compo- 
nent's distribution coefficients between these solutions and oil, to 
develop models of the reservoir which are consistent with the data 
obtained, to monitor the wells for the production of aliphatic oils 
and relate any such production with the data obtained, and to de- 


velop a harsh environment pH probe for use in well brines. Results 
are summarized. 


19473 (DOE/ID/12945-T8) Hydrocarbons associated with 
brines from geopressured wells: First quarterly technicl 
progress report, 1 January 1991-30 March 1991. EG and G 
Idaho, Inc., Idaho Falls, ID (United States); University of South- 
western Louisiana, Lafayette, LA (United States). 15 Jan 1991. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC07-901D12945. Order Number DE93011919. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this research is to determine the concentration of 
the cryocondensates in fluids of the various USDOE Geopressured 
wells as a function of production volume. The wells are visited 
each month that they are operating and samples are to be taken 
cryogenically during each visit. A gas scrubbing system will continu- 
ously samples the gas streams of the wells in the intervals between 
visit. Collectors, exchanged daily by site personnel, are retrieved 
on each visit. Results for the reporting period are presented. 


19474 (LA-SUB-93-163) Explosive stimulation of a geother- 
mal well: GEOFRAC: [Final report]. Mumma, D.M. (Physics 
International Co., San Leandro, CA (United States)). Los Alamos 
National Lab., NM (United States); Physics International Co., San 
Leandro, CA (United States). Jul 1982. 79p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (PIFR—1256). Order Number DE93010758. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes the first Known explosive stimulation 
successfully conducted in a geothermal well. Two tests were per- 
formed in a 2690-meter-(8826-ft.) deep Union Oil well at the 
Geysers field in Northern California in December 1981. The heat- 
resistant process, called GEOFRAC, uses a new unique, explosive 
HITEX 2, which is a nondetonable solid at room temperature. Upon 
melting at a temperature of 177°C (350°F), the HITEX 2 liquid be- 
comes an explosive that can be safely heated to temperatures 
greater than 260°C (500°F). These unique properties of the 
explosive were exploited in the GEOFRAC process through the co- 
operative efforts of Physics International Company (PI), Rocket 
Research Company (RRC), Union oil Company (UO), and the uni- 
versity of California Los Alamos National Laboratories (LANL). 


1510 Direct Energy Utilization 


19475 (DOE/CE-0394) Geothermal Progress Monitor: Re- 
port No. 14. USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div.; Meridian Corp., Alexandria, VA (United States). Dec 1992. 
84p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93011709. Source: OSTI; NTIS; GPO Dep. 

This issue of the Geothermal Progress Monitor, the 14th since 
its inception in 1980, highlights the anticipated rapid growth in the 
use of geothermal heat pumps and documents the continued 
growth in the use of geothermal energy for power generation, both 
in this country and abroad. In countries with a relatively large de- 
mand for new generation capacity, geothermal, if available, is 
being called on as a preferable alternative to the use of domestic 
or imported oil. On the other hand, in this country where current 
demand for new capacity is less, geothermal energy is commonly 
being put to use in small power generation units operating on the 
hot water resource. 


19476 (DOE/ID/13040—18) Direct use geothermal applica- 
tions for brazed plate heat exchangers. Rafferty, K. Oregon Inst. 
of Tech., Klamath Falls, OR (United States). Geo-Heat Center. Feb 
1993. 66p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FGO07-901D13040. Order Number 
DE93008559. Source: OSTI; NTIS; INIS; GPO Dep. 

Brazed plate heat exchanger were placed in three geothermal 
fluids (Klamath Falls, OR; Boise, ID; and Pagosa Springs, CO) in 
order to determine the effect of H2S on braze material. Based on 
subsequent analysis, it appears that the rate of corrosion of the 
braze material is much slower than corrosion of copper tube 
materials in the same fluids. Minimum expected life of the heat ex- 
changers based on these corrosion rates is reported to be 12 
years in fluids of less than 1 ppm H2S and 10 years in fluids of 
less than 5 ppm. Based on these expected lives, and using a 3% 
inflation rate and 8% discount rate, brazed plate heat exchangers 
are a clear economic choice in which the capital cost is 50% or 
less of the cost of a plate and frame heat exchanger for the same 
duty. Due to their single pass design, brazed plate heat exchang- 
ers are generally limited to approach temperatures of 10° or 
greater. Size limitations restrict applications to 100 gpm and/or 200 
ft? heat transfer surface area. 


19477 (DOE/ID/13040-19) Pilot fruit drier for Los Azufres 
geothermal field, Michoacan, Mexico. Lund, J.W. Oregon Inst. of 
Tech., Klamath Falls, OR (United States). Geo-Heat Center. Feb 
1993. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO07-901D13040. Order Number 
DE93008560. Source: OSTI; NTIS; GPO Dep. 

Comision Federal de Electricidad (CFE) has a Division in charge 
of the exploration of a geothermal reservoir located in Los Azufres, 
State of Michoacan. At present, CFE is only using the steam of the 
wells and rejecting the hot water that comes off associated with the 
steam. Based on a trip to the Los Azufres geothermal field in De- 
cember of 1992, a design for a pilot geothermal fruit drier was 
undertaken for CFE. The details of the geothermal field and the lo- 
cal fruit production are detailed. 
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19478 (DOE/ID/13040-T17) Geothermal direct-heat utiliza- 
tion assistance: Quarterly progress report, January—March 
1993. Lienau, P. Oregon Inst. of Tech., Klamath Falls, OR (United 
States). Geo-Heat Center. 1993. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-901D13040. 
Order Number DE93011922. Source: OSTI; NTIS; INIS; GPO Dep. 

CHC (Geo-Heated Center) staff provided assistance to 103 re- 
quests from 26 states, and from Canada, Egypt, Mexico, China, 
Poland and Greece. A breakdown of the requests according to ap- 
plication include: space and district heating (19), geothermal heat 
pumps (24), greenhouses (10), aquaculture (4), industrial (4), 
equipment (3), resources (27), electric power (2) and other (20). 
Progress is reported on: (1) evaluation of lineshaft turbine pump 
problems, (2) pilot fruit drier and (3) geothermal district heating 
marketing tools and equipment investigation. Four presentations 
and two tours were conducted during the quarter, GHC Quarterly 
Bulletin Vol. 14, No. 4 was prepared, 14 volumes were added to 
the library and information was disseminated to 45 requests. 
Progress reports are on: (1) GHP Teleconference 93, (2) California 
Energy Buys Glass Mountain Prospect from Unocal and Makes 
Deal for Newberry Caldera, (3) New Power Plant Planned, (4) Vale 
to Get Power Plant, (5) BPA Approves Geothermal Project, (6) Up- 
date: San Bernardino Reservoir Study, (7) Twenty-nine Palms 
Geothermal Resources, (8) Geo-Ag Heat Center, Lake County, 
and (9) Update: Geothermal Wells at Alturas. 


16 TIDAL AND WAVE POWER 


1605 Environmental Aspects 


19479 (ETSU-TID—4088-P1) Algal stabilisation of estuarine 
sediments. Bristol Univ. (United Kingdom). Seven Estuary Re- 
search Group. 1992. [70p.] Order Number DE93623616. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The presence of benthic microalgae can increase the stability of 
intertidal sediments and influence sediment fluxes within an estuar- 
ine environment. Therefore the relative importance of algal 
stabilisation needs to be understood to help predict the effects of a 
tidal barrage. The biogenic stabilisation of intertidal estuarine sedi- 
ments by epipelic diatom films and the macrophyte Vaucheria was 
studied at three sites on the Severn Estuary. The cohesive 
strength meter (CSM) was developed to measure surface critical 
shear stress with varied algal density. A number of techniques 
have been used to determine the general in situ erodibility of cohe- 
sive estuarine sediments. The measurements of sediment shear 
strength and critical erosion velocity were investigated. Field exper- 
iments were undertaken to investigate the effect of algae on 
binding sediments, and a predictive method for the assessment of 
sediment stabilisation by algal binding was developed. (author). 


19480 (ETSU-TID-4088-P2) Algal stabilisation of estuarine 
sediments. Bristol Univ. (United Kingdom). Seven Estuary Re- 
search Group. 1992. [65p.] Order Number DE93623617. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The presence of benthic microalgae can increase the stability of 
intertidal sediments and influence sediment fluxes within an estuar- 
ine environment. Therefore the relative importance of algal 
stabilisation needs to be understood to help predict the effects of a 
tidal barrage. The objectives of this study are: to assess the signifi- 
cance of stabilisation of sediments by algae, in relation to the 
changes in hydrodynamic and sedimentological regimes arising 
from the construction of tidal power barrages; to identify a reliable 
and meaningful method of measuring the effectiveness, including 
duration, of algal binding on sediment stability, and to relate this 
method to other methods of measuring critical erosion velocity and 
sediment shear strength; to undertake a series of field experiments 
investigating the effect of algae on binding sediments and the pa- 
rameters which could potentially influence such binding and to 
develop a predictive method for the assessment of sediment stabil- 
isation by algal binding. This report contains plates, figures and 
tables. (author). 
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19481 (PNL-SA-21606) United States areal wind resource 
assessment. Schwartz, M.N.; Elliott, D.L. Pacific Northwest Lab., 
Richland, WA (United States). Mar 1993. 5p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9303133-1: Alternate fuels and the en- 
vironment symposium, Denver, CO (United States), 28 Mar - 2 apr 
1993). Order Number DE93011905. Source: OSTI; NTIS; GPO 
Dep. 

Estimates of the electricity that could potentially be generated by 
wind power and of the land area available for wind energy devel- 
opment have been calculated for the contiguous United States, in 
support of the US Department of Energy’s National Energy Strat- 
egy. These estimates were based on the wind resource data 
published in a national resource atlas. Estimates of the wind re- 
source in this atlas are expressed in wind power classes ranging 
from class 1 to class 7, with each class representing a range of 
mean wind power density or equivalent mean speed at specified 
heights above the ground (Table 1) . Areas designatedclass 4 or 
greater are suitable for most wind turbine applications. Power class 
3 areas are suitable for wind energy development using tall (50-m 
hub height) turbines. Class 2 areas are marginal and class 1 areas 
unsuitable for wind energy development. A map of the areal (per- 
centage of land area) distribution of the wind resource digitized in 
grid cells (1/4° latitude by 1/3° longitude) shows that exposed ar- 
eas with moderate to high wind resource (class 3 and greater) are 
dispersed throughout much of the contiguous United States. 


1703 Legislation and Regulations 


19482 (DOE/FTR-93011434) [Travel to Denmark on certifi- 
cation of wind turbines]: Foreign trip report, September 
26—October 9, 1992. Thresher, R.W. National Renewable Energy 
Lab., Golden, CO (United States). 30 Oct 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93011434. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The most notable activity going on in the European laboratories 
is the work on certification of wind turbines. AH three of the Euro- 
pean laboratories visited are providing significant support for their 
individual industries. Certification standards are quite well devel- 
oped in Europe and at each laboratory a number of staff are 
involved in certification and testing activities. In addition, each Lab- 
oratory is actively supporting the development of the International 
Electrotechnical Commission Standard for Wind Turbines. At the 
IEC meeting, a draft standard was reviewed by representatives of 
the technical committee, TC-88. Four major issues which were dis- 
cussed during the meeting are the classification parameters for 
Class | through IV turbine designs; the wind inflow conditions for 
designs (turbulence, gusts, and survival wind); the design load 
cases; and the design load factors. These issues were discussed 
at length, however, agreement has not been reached on the desip 
load factors. A revised draft standard is being prepared for final re- 
view by the committee in the next two to three months. 


1704 Economic, Industrial, and Business Aspects 


19483 (RISO-R-662(DA)) Comparative study of Danish and 
foreign wind turbine economics. Godtfredsen, F. Risoe National 
Lab., Roskilde (Denmark). Test Station for Wind Turbines. Feb 
1993. 46p. (in Danish). Order Number DE93784736. Source: 
OSTI; NTIS; INIS; Also available from Risoe Library, DK-4000 
Roskilde, Denmark. 

This comparative study indicates that Denmark still is the leading 
nation in wind turbine technology in regard to economics as well as 
energy output and nacelle weight per swept rotor area. For rough- 
ness class 1, the levellized socioeconomic costs of wind power 
from Danish wind turbines is DKK 0.396 - 0.536 per kWh compared 
with production costs of DKK 0.525 for the most economic of the 
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foreign wind turbines investigated. Furthermore it is pointed out, 
that there seems to be no correlation between generator capacity 
or swept rotor area and costs of windpower for the wind turbines in- 
vestigated. Nevertheless there are arguments for the statement that 
large scale wind turbines will be relatively more economic in the fu- 
ture. Danish wind turbine manufacturers only produce tree-bladed, 
stall- or pitch regulated wind turbines with constant rotational 
speed. In Holland, Germany and UK two-bladed wind turbines and 
turbines with variable speed has been introduced. Still the new 
concepts are less economic, but not without future interest. (au). 


1706 Wind Energy Engineering 


Refer also to citation(s) 19447, 19996, 21076 


19484 (DOE/FTR-93010491) [International Energy Agency 
(IEA) experts meeting on aerodynamics]: Foreign trip report, 
November 27—December 5, 1992. Simms, D.A. National Renew- 
able Energy Lab., Golden, CO (United States). 15 Dec 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE93010491. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

At this years International Energy Agency (IEA) Experts Meeting 
on Aerodynamics each participant was allotted 30 minutes to give 
a presentation highlighting results of recent aerodynamic research. 
The Netherlands Research Foundation also conducted a tour of 
their 300 KW wind turbine test facility. Most of the presentations fo- 
cused on analytical code development and results from validation 
efforts. The other presentations discussed results of experimental 
studies. On December 2 and 3, a meeting was held at the Institute 
for Wind Energy at the Technical University of Delft (TUD), Nether- 
lands to plan and discuss issues associated with the newly-formed 
IEA Annex XIV “Field Rotor Aerodynamics.” Members of this annex 
will conduct detailed aerodynamic test programs to investigate 
steady and unsteady aerodynamic behavior of wind turbines. The 
participants gave presentations describing their test plans and facil- 
ities. Detailed discussions were then held to finalize the formats of 
the measurement programs and information exchange. 


19485 (DOE/FTR-93011414) [Travel to Netherlands on the 
subject of wind turbine testing and evaluation]: Foreign trip 
report, October 2-10, 1992. DuBois, T.J. (American Wind Energy 
Association (United States)). National Renewable Energy Lab., 
Golden, CO (United States). 29 Oct 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93011414. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler attended IEA working group meting to revise, as re- 
quired, |EA document “Recommended Practices for Wind Turbine 
Testing and Evaluation, 4. Acoustic Measurement of Noise Emis- 
sion - From wind Turbine, 2nd Edition. The working group was 
convened by Sten Ljunggren of DNV Ingemansson AB who is act- 
ing as Editor of the revision of the document. The scope of the 
document was developed taking into consideration the schedule of 
development of the standard on acoustic measuremnt techniques 
for WIGS being written by the IEC TC88 working group 5. Several 
topics were designated as candidates for appendices to the 
document. The first draft revision was discussed in detail. All par- 
ticipants will submit and revisions by Dec 1, 1992. The second 
draft will be prepared and distributed January 1, 1993. The next 
meeting will be in the first or second week of February 1993. 


19486 (NEI-DK-1121) Rotor noise from wind turbines: An- 
alytic partial project. Winther Nielsen, O. Oedegaard og 
Danneskiold-Samsoee ApS, Copenhagen (Denmark). Dec 1992. 
114p. (In Danish). Contract ENS-1364/89-5. Order Number 
DE93784731. Source: OSTI; NTIS. 

EFP-89. Prepared for DEFU. 

The purpose of this project was to set up a concept for weak 
noise wind-turbine rotors based on analytical models for rotor 
noise, especially wide band aerodynamic generated noise. Three 
kinds of noise were investigated: turbulent inflow noise, turbulent 
boundary layer/rear edge noise and truncated rear noise. Possibili- 
ties and limits were investigated concerning existing empirical 
primary and secondary models. Acoustics analogies are found to 
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be suitable for the description of the phonic spreading from the 
source to the receiver which makes it possible to separate the 
noise in an acoustic part and an aerodynamic part. The noise 
emission from different Danish rotors showed a considerable varia- 
tion. Noise reducing initiatives are recommended. (CLS) (58 refs.) 


19487 (SAND-92-0501C) Fatigue life prediction for wind 
turbines: A case study on loading spectra and parameter 
sensitivity. Sutherland, H.J.; Veers, P.S.; Ashwill, T.D. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930532-2: 5. ASTM sympo- 
sium on composite materials: fatigue and fracture, Atlanta, GA 
(United States), 4-6 May 1993). Order Number DE93011597. 
Source: OSTI; NTIS; GPO Dep. 

Wind turbines are fatigue-critical machines used to produce elec- 
trical energy from the wind. These rotating machines are subjected 
to environmental loadings that are highly irregular in nature. Histori- 
cal exampies of fatigue problems in both research and commercial 
wind turbine development are presented. Some example data on 
wind turbine environments, loadings and material properties are 
also shown. Before a description of how the authors have chosen 
to attack the cumulative damage assessment, questions are pre- 
sented for the reader's reflection. The solution technique used by 
the authors is then presented, followed by a case study applying 
the procedures to an actual wind turbine blade joint. The wind tur- 
bine is the 34-meter diameter vertical axis wind turbine (VAWT) 
erected by Sandia National Laboratories near Bushland, Texas. 
The case study examines parameter sensitivities for realistic uncer- 
tainties in inputs defining the turbine environment, stress response 
and material properties. The fatigue lifetimes are calculated using a 
fatigue analysis program, called LIFE2, which was developed at 
Sandia. The LIFE2 code, described in some detail in an appendix, 
is a PC-based, menu-driven package that leads the user through 
the steps required to characterize the loading and material proper- 
ties, then uses Miner's rule or a linear crack propagation rule to 
numerically calculate the time to failure. Only S-n based cumulative 
damage applications are illustrated here. The LIFE2 code is 
available to educational institutions for use as a case study in de- 
scribing complicated loading histories and for use by students in 
examining, hands on, parameter sensitivity of fatigue life analysis. 
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19488 (ANL/ES/CP-78143) Gasification combined cycle: 
Carbon dioxide recovery, transport, and disposal. Doctor, R.D. 
(Argonne National Lab., IL (United States)); Molburg, J.C.; 
Thimmapuram, P.; Berry, G.F.; Livengood, C.D.; Johnson, R.A. Ar- 
gonne National Lab., IL (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930334-1: IEA carbon dioxide disposal 
symposium, Oxford (United Kingdom), 29-31 Mar 1993). Order 
Number DE93009971. Source: OSTI; NTIS; GPO Dep. 

Initiatives to limit carbon dioxide (CO2) emissions have drawn 
considerable interest to integrated gasification combined-cycle 
(IGCC) power generation. This process can reduce C0, production 
because of its higher efficiency, and it is amenable to C02 capture, 
because C0. can be removed before combustion and the associ- 
ated dilution with atmospheric nitrogen. This paper presents a 
process-design baseline that encompasses the IGCC system, C0. 
transport by pipeline, and land-based sequestering of C0. in geo- 
logical reservoirs.The intent of this study is to provide the C0» 
budget, or an “equivalent C0.” budget, associated with each of the 
individual energy-cycle steps. Design capital and operating costs 
for the process are included in the full study but are not reported in 


the present paper. The value used for the “equivalent C02” budget 
will be 1 kg CO./kWh,. 
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19489 (DOE/BP/08212-T3-Vol.2) Energy efficient drive- 
power: Literature reference list: Volume 2, Design engineer's 
supplement. Ula, S.; Jordan, D.L.; Birnbaum, L.E. Wyoming Univ., 
Laramie, WY (United States). Dept. of Electrical Engineering. 
[1993]. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AI79-90BP08212. Order Number 
DE93012437. Source: OSTI; NTIS; GPO Dep. 

A large number of information sources in the area of the efficient 
use of drivepower are listed. The main list is for the general user of 
drivepower systems. The other list is a supplemental reference list 
for the design engineer. 


19490 (DOE/METC—93/6130) IGCC vision. USDOE Morgan- 
town Energy Technology Center, WV (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93000246. Source: OSTI; NTIS; GPO Dep. 

In an Integrated Gasification Combined Cycle (IGCC), fuel gas, 
which is composed of hydrogen and carbon oxides, is generated in 
a gasifier by coal reacting with steam and air or oxygen. The pres- 
surized fuel gas is then cleaned and fed to a_ high-efficiency 
combustion gas turbine to generate power. The hot exhaust gas 
from the gas turbine produces steam to drive a steam turbine to 
make additional power. Integration of the inherent advantages of 
coal gasification and combined cycles results in an ultra high- 
efficiency, super-clean, low-cost power plant. IGCC plants being 
demonstrated can achieve efficiencies of 42% (HHV) and with con- 
tinuous improvements over the next 15 to 20 years, 52% efficiency 
is achievable. When compared to existing coal plants with flue gas 
desulfurization, which have efficiencies of about 34%, IGCC re- 
duces by 35% the CO2 emission because less coal is required to 
generate an equivalent power. Commercialization of IGCC will 
result in low-cost power from coal without environmental compro- 
mise. These features are crucial to US competitiveness in the 
world.marketplace. Preservation and creation of jobs will depend 
on a strong mining and manufacturing sector enhanced by export 
markets for coal and power generation equipment. 


19491 (DOE/PC/91161-T4) A coal-fired combustion system 
for industrial process heating applications: Quarterly technical 
progress report, October 1992—December 1992. Vortec Corp., 
Collegeville, PA (United States). 29 Jan 1993. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91161. Order Number DE93012458. Source: OSTI; NTIS; 
GPO Dep. 

This advanced combustion system research program is for the 
development of innovative coal-fired process heaters which can be 
used for high temperature melting, smelting and waste vitrification 
processes. The process heater concepts to be developed are 
based on advanced glass melting and ore smelting furnaces devel- 
oped and patented by Vortec Corporation. The process heater 
systems to be developed have multiple use applications; however, 
the Phase Ill research effort is being focused on the development 
of a process heater system to be used for producing value added 
Vitrified glass products from boiler/incinerator ashesand industrial 
wastes. The primary objective of the Phase Ill project is to develop 
and integrate all the system components, from fuel through total 
system controls, and then test the complete system in order to 
evaluate its potential marketability. During the current reporting pe- 
riod, a majority of the effort was spent relining the separator/ 
reservoir and the cyclone melter. The relinings were completed, the 
cyclonemelter was reinstalled, and the test system was returned to 
operational status. The wet ESP was delivered and placed on its 
foundation. The focus during the upcoming months will be complet- 
ing the integration ofthe wet ESP and conducting the first industrial 
proof-of-concept test. The other system modifications are well un- 
derway with the designs of the recuperator installation and the 
batch/coal feed system progressing smoothly. The program is still 
slightly behind the original schedule but it is anticipated that it will 
be back on schedule by the end of the year. The commercializa- 
tion planning is continuing with the identification of seven potential 
near-term commercial demonstration opportunities. 


19492 (DOE/PC/92160-T1) Engineering development of ad- 
vanced coal-fired low-emission boiler systems: Quarterly 
technical progress report and monthly status report. Babcock 
and Wilcox Co., Barberton, OH (United States). Contract Research 





Div. 22 Jan 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC92160. Order Number 
DE93012561. Source: OSTI; NTIS; GPO Dep. 

Project Work Plan was developed with joint participation by all 
subsystem teams. Comprehensive overall project activity schedules 
were developed for all individual B&W groups and subcontractors 
with participation in Phase I. 


19493 (DTH-LET-RE-—92-4) Indirect measurement of effi- 
ciency grades in cogeneration plants. Kragerup, H.; Qvale, B. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Ener- 
giteknik. Nov 1992. 119p. (in Danish). Order Number DE93784728. 
Source: OSTI; NTIS. 

The aim was to find methods for the determination of efficiency 
grades in relation to smaller decentral gas-motor driven cogenera- 
tion plants. In the long run the aim was also to be able to 
continuously determine the combustion values of gaseous fuels 
derived from straw, sanitary landfills and air cleaning systems. De- 
termination of efficiency grades for cogeneration plants is based on 
a knowledge of the input effect which is generally gained by mea- 
surement of fuel consumption and the fuels’ combustion values. 
This process is expensive, especially as the quality of the fuel 
varies, as is the case with methane. The project involved the de- 
velopment of an indirect method of determination which does not 
involve the measurement of combustion values. An indirect method 
based on the use of the Rankine process used in relation to larger 
power stations was adapted to smaller cogeneration plants based 
on gas motors. The method was used on 5 natural-gas fired co- 
generation plants and calculations showed that the indirect method 
gives an idea of the input effect which is more reliable than the 
direct method. It was also shown that the efficiency can be deter- 
mined with a smaller degree of uncertainty. (AB). 


19494 (DTH-LET-RE-92-5-Rev.2) MOPEDS updates and im- 
provements. Houbak, N. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Energiteknik; ELKRAFT A.m.b.A., Ballerup 
(Denmark). Jan 1993. 31p. Order Number DE93784767. Source: 
OSTI; NTIS. 

The report describes the work done during the autumn 1992 on 
documenting and improving the numerical parts of the MOPEDS 
simulation program. The data-structures of the numerical codes 
have been investigated and are described. The main iteration 
routine (DOOBIE) has been rewritten in order to improve the 'read- 
ability’ of the code, to clarify the algorithms used, and to allow 
experiments with different iteration strategies. The MOPEDS code 
was developed at the end of the 1970'th and the beginning of the 
1980'th; the non-linear equation solver is dated 1979. MOPEDS 
consists of a translator which reads the model from an input file 
and generates a FORTRAN intermediate file, a run-time system 
which is linked to the compiled version of the intermediate file, and 
a library of component modules in the form of compiled FORTRAN 
subroutines; modules used in a model are called from the interme- 
diate FORTRAN file. In the process of upgrading the MOPEDS 
static simulation system it is important to keep in mind that it is an 
old system. Though the basic methods are of good quality there 
are many facilities which, compared to modern simulation systems, 
are lacking. Among these are graphical input/output, the ability of 
supplying structure information from the model to the numerical 
solution routines, model validation, MOPEDS relies on that the pro- 
grammer checks that module calls and data areas are correct, 
combined static and dynamic models, and interactive model manip- 
ulation and solution. It is suggested that it may not be worth while 
to upgrade the programme as basic model changes must be 
made. (AB). 


19495 (ETDE-IT—93-144) Municipal solid waste energy re- 
covery in Italy: Technology assessment. Brunetti, N.; De Cecco, 
C. ENEA, Casaccia (Italy). Area Energia Ambiente e Salute. Dec 
1992. 22p. (In Italian). (CONF-921272-1: La Valorizzazione ener- 
getica dei rifiuti solidi urbani: bilancio e prospettive, Rome (Italy), 
3-4 Dec 1992). Order Number DE93784601. Source: OSTI; NTIS 
(US Sales Only). 

In line with Italian national energy conservation policies, special 
normatives and electricity tariffs are currently being developed in 
Italy to encourage industrial and municipal concerns to make use 
of new energy recovery technologies in the processing of municipal 
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solid wastes and other similar types of wastes. With reference to 
recent developments in Italian normatives on municipal solid waste 
energy recovery, this paper assesses the state of Italian expertise 
in this field and focuses on already operating municipal waste in- 
cineration plants equipped with energy recovery cycles; plants 
using innovative cycles in the fluidized-bed combustion or gasifica- 
tion of refuse derived fuels, with the maximization of electrical and 
thermal energy recovery; advanced industrial systems for the 
preparation and optimum use of refuse derived fuels combined with 
conventional fossil fuels. Examples are given of the successful ap- 
plication of refuse derived fuel technologies by specific industries 
(e.g., in cement and brick production), and an assessment is also 
made of the relative benefits in terms of pollution abatement. 


19496 (ORNL/FTR-4294) [Travel to Germany for presenta- 
tion of papers on advanced pressure vessel, piping, and 
tubing materials}: Foreign trip report, May 30—June 6, 1992. 
Swindeman, R.W. Oak Ridge National Lab., TN (United States). 22 
Jun 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011071. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the ICPVT7, chaired a technical session 
on environmental effects, and presented two technical papers on 
advanced pressure vessel, piping, and tubing materials. The trav- 
eler also visited the Mannesmann Research Laboratory and held 
discussions on cooperative research to promote the use of Gr-91 
steel in advanced energy systems 


19497 (ORNL/FTR-4298) [Travel to Germany related to the 
problems encountered in various components of steam gener- 
ator systems used in electrical power production]: Foreign 
trip report, May 30—June 11, 1992. Simonson, J.M. Oak Ridge 
National Lab., TN (United States). 15 Jun 1992. 29p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE93011063. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler attended the International Symposium on Interaction 
of Iron-Based Materials with Water and Steam, which covered a 
range of topics related to the problems encountered in various 
components of steam generator systems used in electrical power 
production. Oral presentations of interest to ongoing research pro- 
grams in the Aqueous Chemistry Group in ORNL’s Chemistry 
Division were delivered in sessions covering chemistry in liquid and 
steam phases at high temperatures, and the interactions of these 
phases with materials of construction in power plants. The traveler 
presented a paper on research in the Aqueous Chemistry Group 
and participated in extensive discussions of current and needed re- 
search in high-temperature aqueous chemistry as applied to 
steam-generator systems. He also participated, at the request of R. 
B. Dooley, EPRI contact for the research, in a presentation of re- 
sults and discussions of research needs related to power-plant 
chemistry, in meetings at GKW (Grosskraftwerk), Mannheim, Ger- 
many, with representatives from a number of utility companies and 
associated industries from numerous European countries. After the 
above meetings, discussions were held on research programs of 
significant interest to the Aqueous Chemistry and Geochemistry 
Groups of the Chemistry Division with Professor E. U. Franck at 
the University of Karlsruhe, Germany, and Professor Terrence Se- 
ward and Dr. Jamey Hovey at ETH, Zurich, Switzerland. 
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Refer also to citation(s) 18657, 18703, 18775, 18786, 18787, 
18788, 18789, 18790, 18791, 18792, 18793, 18794, 18795, 18796, 
18797, 18802, 18814, 19383, 19410, 20505, 21173, 21279, 21280 


19498 (ANL/ES/CP-79232) Status of flue-gas treatment 
technologies for combined SO2/NO, reduction. Livengood, C.D. 
(Argonne National Lab., IL (United States). Energy Systems Div.); 
Markussen, J.M. Argonne National Lab., IL (United States). Energy 
Systems Div. [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930325— 
1: International symposium on energy and _ environmental 
management, New Orleans, LA (United States), 9-12 Mar 1993). 
Order Number DE93010666. Source: OSTI; NTIS; GPO Dep. 
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Enactment of the Clean Air Act Amendments and passage of 
state legislation leading to more stringent nitrogen oxides (NO.) 
regulations have fueled research and development efforts on the 
technologies for the combined control of sulfur dioxide (SO2) and 
NOx. The integrated removal of both SO and NO, in a single sys- 
tem can offer significant advantages over the use of several 
separate processes, including such factors as reduced system 
complexity, better operability, and lower costs. This paper reviews 
the status of a number of integrated flue-gas-cleanup systems that 
have reached a significant stage of development, focusing on post- 
combustion processes that have been tested or are ready for 
testing at the pilot scale or larger. A brief process description, a 
summary of the development status and performance achieved to 
date, pending commercialization issues, and process economics 
(when available) are given for each technology. 


19499 (CONF-920427-, pp. 730-732) Modernization of coal- 
fired power stations in northern Bohemia-influence and 
improvement of environmental conditions. Jansky, J. (BTB Jan- 
sky GmbH, Leonberg (DE)); Wilkens, B. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1—5; Volume 2, Sessions B1-5, C1—4, and poster ses- 
sions. 757p. Order Number DES3000643. Source: OSTI; NTIS. 
The power stations of the Czechoslovakian Republic have a total 
capacity of 20,000 MWe. Approximately 45% of this capacity is 
generated by coal-fired units. Due to the availability of coal mines, 
most of those units are installed in the northern Bohemia region. 
The local concentration of the power stations, the low qualities of 
coal, and the discharge of nontreated exhaust gases are resulting 
in extremely bad environmental conditions. Due to the economic 
situation of the country, the available Czechoslovakian coal has to 
be the fuel for the next decade or even further. For the installed 
coal-fired units, a detailed study was carried out to give a global 
overview of: physical conditions of plants, expected availability; 
possible exhaust treatments and new combustion technologies; pol- 
lution reductions by use of different technologies; investment costs 
of different technologies; identification of alternative investment 
strategies with respect to each plant, geared towards pollution- 
related cost effectiveness; and financing possibilities. The main 
result of the study is that very substantial reductions of emissions 
can be reached within a short time and at reasonable investment 
costs if adequate technology is chosen and if emission levels are 
allowed to stay somewhat above EC standards. If EC standards 
are to be reached, the implementation period will increase substan- 
tially due to the higher capital costs involved. Leading parameters 
for the realization schedule will be: financing program; local capac- 
ity available for planning, manufacturing, and construction; and 
necessary minimum of plant capacities that has to be maintained. 
The objective of the study is to obtain a maximum improvement int 
he environmental situation with an efficient use of money and a 
tailor-made implementation schedule concerning the individual 
power plants and their respective technological requirements. 


19500 (DOE/MC/10637-3312) Pulse-jet baghouse perfor- 
mance improvement with flue gas conditioning. Miller, S.J.; 
Laudal, D.L. North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center. Oct 1992. 114p. 
Sponsored by USDOE, Washington, DC (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). DOE Con- 
tract FC21-86MC10637. Order Number DE93000252. Source: 
OSTI; NTIS; GPO Dep. 

A pilot study was conducted at the Energy and Environmental 
Research Center (EERC) at the University of North Dakota to eval- 
uate the effectiveness of flue gas conditioning in reducing tube 
sheet pressure drop and fine particulate emissions from a pulse-jet 
fabric filter. The project was jointly funded by the US Department 
of Energy (DOE), the Electric Power Research Institute (EPRI), 
and the Canadian Electrical Association (CEA). The work was 
completed with EERC facilities consisting of a pulverized coal-fired 
combustor and pilot baghouse. Full-scale pulse-jet bags were em- 
ployed under conditions similar to large-scale baghouses. The 
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investigation included baseline tests and tests in which ammonia 
and SO3 were, injected upstream of the baghouse to determine the 
effect of conditioning on baghouse performance. The primary 
independent variables included coal type, conditioning agent con- 
centrations, air-to-cloth (A/C) ratio, and fabric type. The main 
dependent variables were particulate emissions, bagbouse pres- 
sure drop, and cohesive properties of the fly ash. Results 
demonstrated significant benefits of using conditioning with a 
pulse-jet baghouse, including a substantial reduction in particulate 
emissions and a substantial reduction in pressure drop (or the abil- 
ity to operate at a higher A/C ratio without increasing pressure 
drop or bag-cleaning frequency). The improvements in fabric filter 
performance correlate strongly with a shift in the tensile strength 
and with increases in the aerated and packed porosity of the fly 
ash. Conditioning appears to be applicable to a wide range of 
coals and fabrics. Applications for this technology are where there 
is a need to reduce pressure drop and/or particulate emissions in 
existing bagbouses, to reduce fine-particle air toxic emissions 
which may be required in the future, and for new bagbouse instal- 
lations to allow operation at a higher A/C ratio while providing an 
ultrahigh fine-particle collection efficiency. 


19501 (DOE/PC/89652-T9) Innovative Clean Coal Technol- 
ogy (ICCT): Demonstration of Selective Catalytic Reduction 
(SCR) technology for the control of nitrogen oxide (NOx) emis- 
sions from high-sulfur coal-fired boilers: Third quarterly 
technical progress report 1992. Southern Co. Services, Inc., 
Birmingham, AL (United States). Nov 1992. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
90PC89652. Order Number DE93013065. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to demonstrate and evaluate com- 
mercially available Selective Catalytic Reduction (SCR) catalysts 
from US, Japanese and European catalyst suppliers on a high- 
sulfur US coal-fired boiler. SCR is a post-combustion nitrogen 
oxide (NOx) control technology that involves injecting ammonia into 
the flue gas generated from coal combustion in an electric utility 
boiler. The flue gas containing ammonia is then passed through a 
reactor that contains a specialized catalyst. In the presence of the 
catalyst, the ammonia reacts with NO, to convert it to nitrogen and 
water vapor. Although SCR is widely practiced in Japan and Eu- 
rope on gas-, oil-, and low-sulfur, coal-fired boilers, there are 
several technical uncertainties associated with applying SCR to US 
coals. These uncertainties include: (1) potential catalyst deactiva- 
tion due to poisoning by trace metal species present in US coals 
that are not present in other fuels. (2) performance of the technol- 
ogy and effects on the balance-of-plant equipment in the presence 
of high amounts of SO, and SO3 and (3) performance of a wide 
variety of SCR catalyst compositions, geometries and methods of 
manufacture under typical high-sulfur coal-fired utility operating 
conditions. These uncertainties will be explored by constructing a 
series of small- scale SCR reactors and simultaneously exposing 
different SCR catalysts to flue gas derived from the combustion of 
high-sulfur US coal. The demonstration will be performed at Gulf 
Power Company's Plant Crist Unit No. 5 (75 MW capacity) near 
Pensacola, Florida. 


19502 (DOE/PC/90096—9) Microbial reduction of SO, and 
NOx as a means of by- product recovery/disposal from regen- 
erable processes for the desulfurization of flue gas: Technical 
progress report, September 11, 1991-December 11, 1992. 
Sublette, K.L. Tulsa Univ., OK (United States). Center for Environ- 
mental Research and Technology. [1992]. 249p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90096. Order Number DE93011458. Source: OSTI; NTIS; 
GPO Dep. 

A review of the author's work on microbial reduction of flue 
gases is provided. The work begins with a discussion of efforts 
preceding the current project, then reviews the progress made in 
earlier periods of the project and concludes with a report of 
progress made in the current reporting period, September 11, 1991 
to December 11, 1992. 


19503 (DOE/PC/90096-T4) Microbial reduction of SO. and 
NO, as a means of by- product recovery/disposal from regen- 
erable processes for the desulfurization of flue gas: Technical 





progress report, June 11, 1992-September 11, 1992. Sublette, 
K.L. Tulsa Univ., OK (United States). Center for Environmental Re- 
search and Technology. [1992]. 229p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90096. 
Order Number DE93006002. Source: OSTI; NTIS; GPO Dep. 

Based on the work described simultaneous SO,/No, removal 
from flue gas based on direct contact of the gas with SRB and T. 
denitrificans co-cultures or cultures-in-series has been eliminated 
as a viable process concept at this time. The technical reasons are 
as follows: (1) NO inhibition of SO2 reduction by D. desulfuricans - 
Although the NO concentrations used in the experiments described 
above are somewhat higher than that found in a typical flue gas, it 
is quite possible that at lower NO concentrations (or partial pres- 
sures) the inhibiting effects will simply take longer to become 
apparent. (2) Nitrate suppression of NO removal - As noted previ- 
ously, the cultivation of T. denitrificans in a microbial flue gas 
treatment system (either one or two stages) would require sulfide- 
limiting conditions. Therefore, the electron acceptor must be in 
excess, requiring nitrate in the T. denitrificans process culture. As 
shown in experiments described above, nitrate significantly sup- 
presses the removal of NO from a feed gas making simultaneous 
SO2/NO, removal impractical by microbial means. (3) Oo inhibition 
of SO, and NO reduction - It has been demonstrated that D. 
desulfuricans working cultures are tolerant of up to 1.7% Oz in the 
feed gas. However, further increases in the Op» partial pressure in 
the feed gas resulted in Oz inhibition of SO, reduction. These in- 
hibiting levels of O2 are comparable to those concentrations found 
in flue gases (3). Therefore, in any process in which raw flue gas 
contacts a D. desulfuricans culture marginal stability at best can be 
expected. 


19504 (DOE/PC/90292-T8) Alternative formulations of re- 
generable flue gas cleanup catalysts: Progress report, 
September 1, 1991—August 31, 1992. Mitchell, M.B.; White, M.G. 
Clark Atlanta Univ., GA (United States). 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90292. Order Number DE93012281. Source: OSTI; NTIS; 
GPO Dep. - 

We have used non-aqueous impregnation techniques to prepare 
an aluminum oxide surface covered with a well-dispersed magne- 
sium oxide layer using magnesium acetylacetonate dehydrate 
[Mg(acac)>e2H20] as a precursor. Using lithium acetylacetonate as 
a precursor, we have begun attempts to prepare a similarly well 
dispersed surface layer of lithium “oxide.” We have generated 
higher weight loadings of magnesium on alumina by using a Soxh- 
let extractor to dissolve the sparingly soluble Mg(acac)2e2H20 in 
methanol. With this device we are able to obtain loadings of MgO 
on the alumina up to 0.66 wtwt%. The precursor samples were 
examined by diffuse reflectance infrared Fourier transform spec- 
troscopy (DRIFTS) and our results indicate that the complex loses 
the water of hydration upon adsorption. It appears, however, that 
the initial form of the complex on the surface is as anhydrous crys- 
tallites. Heating the supported precursor under vacuum leads to 
“melting” of the crystals, which can be observed by DRIFTS. De- 
composition of the precursor under nitrogen or air leads to very 
similar activity when adsorbing SO2. SO2 uptake appears to be in- 
dependent of whether Oz is Present in the gas stream or not. We 
have shown that SO, adsorption increases with Mg-loading on the 
impregnated aluminas, with 0.85 additional molecules Of SO2 ad- 
sorbed for each additional Mg atom (or MgO molecule) on the 
surface. We have shown that non-aqueous impregnation leads to 
samples which are more efficient with regard to SO2 uptake per 
magnesium atom than aqueous impregnation. 


19505 (DOE/PC/90292-T9) Alternative formulations of re- 
generabie flue gas cleanup catalysts: Progress report, 
September 1, 1992—-November 30, 1992. Mitchell, M.B.; White, 
M.G. Clark Atlanta Univ., GA (United States). 1992. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90292. Order Number DE93012280. Source: OSTI; NTIS; 
GPO Dep. 

Lithium can be used with good effectiveness as a promoter for 
SO, adsorption on alumina due to its high basicity. The difficulty of 
depositing a layer on the surface of alumina must be overcome to 
achieve this goal. The x-ray diffraction studies indicate that the Mg 
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precursor is well-dispersed on the alumina surface, and that the 
crystals formed, if any, are too small to be detected by the diffrac- 
tometer. Further work must be done on the lithium-promoted 
samples to examine the dispersion on alumina. 


19506 (DOE/PC/90363—-T8) Development of advanced NO, 
control concepts for coal-fired utility boilers: Quarterly techni- 
cal progress report No. 8, July 1, 1992-September 30, 1992. 
Evans, A.; Pont, J.N.; England, G.; Seeker, W.R. Energy and Envi- 
ronmental Research Corp., Irvine, CA (United States). 4 Mar 1993. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90363. Order Number DE93012455. Source: 
OSTI; NTIS; GPO Dep. 

The complete CombiNO,, process has now been demonstrated 
at a level that is believed to be representative of a full-scale boiler 
in terms of mixing capabilities. A summary of the results is dis- 
played in Figure 5-1. While firing Illinois Coal on the Reburn Tower, 
Advanced Reburning was capable of reducing NO,, by 83 percent. 
The injection of methanol oxidized 50-58 percent of the existing 
NO to N02. Assuming that 85 percent of the newly formed NO» can 
be scrubbed in a liquor modified wet-limestone scrubber, the 
CombiNO,, process has been shown capable of reducing NOo, by 
90—91 percent in a large pilot-scale coal-fired furnace. There is still 
uncertainty regarding the fate of the NO» formed with methanol 
injection. Tests should be conducted to determine whether the re- 
conversion is thermodynamic or catalytic, and what steps can be 
taken (such as quench rate) to prevent it from happening. 


19507 (DOE/PC/90363—-T3) Development of advanced NOx 
control concepts for coal-fired utility boiler: Quarterly techni- 
cal progress report No. 7, April 1, 1992-June 30, 1992. Evans, 
A.; Pont, J.N.; England, G.; Seeker, W.R. Energy and Environmen- 
tal Research Corp., Irvine, CA (United States). 11 Feb 1993. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90363. Order Number DE93013069. Source: 
OSTI; NTIS; GPO Dep. 

Hybrid technologies for the reduction of NO, emissions from coal- 
fired utility boilers have shown the potential to offer greater levels 
of NO, contro] than the sum of the individual technologies, leading 
to more cost effective emissions control strategies. Energy and En- 
vironmental Research Corporation (EER) has developed a hybrid 
NO, contro] strategy involving two proprietary concepts which has 
the potential to meet the US Department of Energy’s NO, reduc- 
tion goal at a significant reduction in cost compared to existing 
technology. The process has been named CombiNO,. CombiNO, 
is an integration of three technologies: modified reburning, 
promoted selective noncatalytic reduction (SNCR) and methanol in- 
jection. These technologies are combined to achieve high levels of 
NO, emission reduction from coal-fired power plants equipped with 
SO, scrubbers. The first two steps, modified reburning and pro- 
moted SNCR are linked. It has been shown that performance of 
the SNCR agent is dependent upon local oxidation of CO. Reburn- 
ing is used to generate the optimum amount of CO to promote the 
SNCR agent. Approximately 10 percent reburning is required, this 
represents half of that required for conventional reburning. If the 
reburn fuel is natural gas, the combination of reburning and SNCR 
may result in a significant cost savings over conventional reburn- 
ing. The third step, injection of methanol into the flue gas, is used 
to oxidize NO to NO» which may subsequently be removed in a 
wet scrubber. Pilot-scale tests performed at EER’s 1 MMBtu/hr 
Boiler Simulation Facility (BSF) have demonstrated NO, reductions 
up to 92%. The program's next phase entails process scale-up to a 
10 MMBtu/hr furnace also located at EER’s Santa Anna test site. 


19508 (DOE/PC/90365-T9) Fundamental mechanisms in 
flue gas conditioning: Quarterly report, October 1992- 
December 1992. Snyder, T.R.; Bush, P.V. Southern Research 
inst., Birmingham, AL (United States). 20 Jan 1993. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC90365. (SRI-ENV—93-054-7375-Q6). Order Number 
DE93012465. Source: OSTI; NTIS; GPO Dep. 

We performed a wide variety of laboratory analyses during the 
past quarter. As with most of the work we performed during the 
previous quarter, our recent efforts were primarily directed toward 
the determination of the effects of adsorbed water on the cohesivity 
and tensile strength of powders. We also continued our analyses of 
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dust cake ashes that have had the soluble compounds leached 
from their particle surfaces by repeated washings with water. Our 
analyses of leached and unleached dust cake ashes continued to 
provide some interesting insights into effects that compounds ad- 
sorbed on surfaces of ash particles can have on bulk ash behavior. 
As suggested by our literature review, our data indicate that water 
adsorption depends on particle morphology and on surface chem- 
istry. Our measurements of tensile strength show, that for many of 
the samples we have analyzed a relative minimum in tensile 
strength exists for samples conditioned and tested at about 30% 
relative humidity. In our examinations of the effects of water condi- 
tioning on sample cohesivity, we determined that in the absence of 
absorption of water into the interior of the particles, cohesivity 
usually increases sharply when environments having relative hu- 
midities above 75% are used to condition and test the samples. 
Plans are under way to condition selected samples with 
(NH4)oSO4, NHgHSO,, CaClo, organosiloxane, and SO3. Pending 
approval, we will begin these conditioning experiments, and subse- 
quent analyses of the conditioned samples. 


19509 (DOE/PC/90366-T5) Characterization of air toxics 
from a laboratory coal-fired combustor and utility scale power 
plants: Quarterly progress report No. 5, October-December 
1992. Battelle, Columbus, OH (United States). Jan 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90366. Order Number DE93012271. Source: 
OSTI; NTIS; GPO Dep. 

The target species to be analyzed in the DCM extracts are 
nitrated-PAH, hydroxylated-NO2-aromatic PAH (OH-NO.-AR/PAH), 
and PAH derivatives containing either a sulfur (PASH), nitrogen 
(PANH) or oxygen (oxy-PAH) (see Procedure 02 in the Appendix). 
Battelle recommends that extracts from particle size ranges A and 
B for both HD and LD samples be combined together for analysis. 
This combination will provide a sample quantity of 2.73 mg (0.88 + 
0.96 + 0.48 + 0.40, from Table 6) to begin the fractionation into po- 
larity classes. By combining the extracts in this manner it will not 
be possible to develop data differentiated by (1) particle size within 
the two size classes or (2) coal firing rate. The overriding factor, in 
Battelle's opinion, is that without combining the four extracts into 
one, it is likely that measurements of most of the target species will 
result primarily in nondetectable results because of the small con- 
centrations of these species in the samples combined with the 
small quantity of sample. Battelle believes that it is most important 
to obtain measurable results for the species to guide the planning 
effort for the power plant study in the summer of 1993. The best 
opportunity to accomplish this goal for these difficult to measure 
species is by working with as much material as possible. Two other 
considerations are that there will still be differentiation of results by 
particle size for size range C versus the combined A+B. Also, re- 
sults for PAH and other analytes (not reported herein) suggest that 
the differences in samples between the two coal firing rates may 
not be significant. Both of these considerations support Battelle's 


recommendation to combine the extracts according to the scheme 
cited above. 


19510 (DOE/PC/90545—T9) Full-Scale Demonstration Low- 
NO, Cell™ Burner retrofit: Quarterly report No. 7, April 1, 
1992—-June 30, 1992. Babcock and Wilcox Co., Alliance, OH 
(United States). 21 Sep 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-91PC90545. Order 
Number DE93012274. Source: OSTI; NTIS; GPO Dep. 

The LNCB™ project involves retrofitting the two-nozzle cell burn- 
ers at Dayton Power & Light's, 605 HWe J.M. Stuart Unit #4 Boiler 
near Aberdeen, Ohio with LNCB™ (a burner and intregal NOx 
port). Previous pilot-scale tests have shown such an arrangement 
to achieve 50% reduction in NOx emission levels. This full-scale 
project will determine the commercial applicability of this technol- 
ogy. Fabrication and installation of all materials for the burner 
inversion and impeller change was completed during this quarter. 
The outage work, which began April 27th and concluded with the 
unit returning on line May 9th, went very smoothly. The parametric 
testing phase of the project actually began May 14th after correcting 
test equipment problems. Preliminary results show that the impeller 
change and burner inversion were successful. The Low NOx Cell™ 
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burners achieved better than 50% NOx reduction and carbon 
monoxide (CO) inside the lower furnace is less than 1000 ppm. 


19511 (DOE/PC/90546-T6-Vol.1) Confined zone dispersion 
flue gas desulfurization demonstration: Volume 1, Quarterly 
report No. 5, November 1, 1991—January 31, 1992. Bechtel 
Corp., San Francisco, CA (United States). 31 Dec 1992. 156p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-91PC90546. Order Number DE93013615. Source: 
OSTI; NTIS; GPO Dep. 

This is the fifth quarterly report for this project. This project is 
divided into three phases. Phase 1, which has been completed, in- 
volved design, engineering, and procurement for the CZD system, 
duct and facility modifications, and supporting equipment. Phase 2, 
also completed, included equipment acquisition and installation, fa- 
cility construction, startup, and operator training for parametric 
testing. Phase 3 broadly covers testing, operation and disposition, 
but only a portion of Phase 3 was included in Budget Period 1. 
That portion was concerned with parametric testing of the CZD 
system to establish the optimum conditions for an extended, one- 
year, continuous demonstration. As of December 31, 1991, the 
following goals have been achieved. (1) Nozzle Selection - A modi- 
fied Spraying Systems Company (SSC) atomizing nozzle has been 
selected for the one-year continuous CZD demonstration. (2) SO2 
and NO, Reduction - Preliminary confirmation of 50% SO». reduc- 
tion has been achieved, but the NO, reduction target cannot be 
confirmed at this time. (3) Lime Selection - Testing indicated an 
injection rate of 40 to 50 gallons per minute with a lime slurry con- 
centration of 8 to 10% to achieve 50% SO» reduction. There has 
been no selection of the lime to be used in the one year demon- 
stration. (4) ESP Optimization - Tests conducted to date have 
shown that lime injection has a very beneficial effect on ESP 
performance, and little adjustment may be necessary. (5) SO2 Re- 
moval Costs - Testing has not revealed any significant departure 
from the bases on which Bechtel’s original cost estimates (capital 
and operating) were prepared. Therefore, SO. removal costs are 
still expected to be in the range of $300/ton or less. 


19512 (DOE/PC/90546-T7-Vol.1) Confined zone dispersion 
flue gas desulfurization demonstration: Volume 1, Quarterly 
report No. 6, February 1, 1992—April 30, 1992. Bechtel Corp., 
San Francisco, CA (United States). 15 Jan 1993. 155p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
91PC90546. Order Number DE93013618. Source: OSTI; NTIS; 
GPO Dep. 

This is the sixth quarterly report for this project and it covers 
work performed on Phase 3a of the project from February 1, 1992 
through April 30, 1992. Extension of the parametric test period 
through June 1992 provides an opportunity to regain most of the 
schedule slippage, but only if the modifications needed for continu- 
ous operation of the CZD system are installed concurrent with the 
extended test period. These modifications include automation of 
the lime preparation and transfer system, automatic injection con- 
trol, and related instrumentation and controls as necessary to 
integrate the operation of the CZD system with Seward Station 
Boiler No. 15. Early installation of these modifications would permit 
testing, debugging and adjustment of the automatic control system 
during the parametric test period. Results of current testing indicate 
that considerable testing and adjustment will be required to 
optimize operation of the CZD system after it is automated for con- 
tinuous operation. Therefore, we intend to incorporate in Phase 
3a(parametric testing) the system modifications needed for continu- 
ous automatic operation that were originally included in Phase 3b. 
Phase 3b would then be limited only to the one-year continuous 
demonstration. 


19513 
furization Demonstration Project: Quarterly report No. 8, 
July-September 1992. LIFAC North America, Inc., Oakland, CA 
(United States); ICF Kaiser Engineers, Inc., Pittsburgh, PA (United 
States); Tampella Power, Marietta, GA (United States). [1992]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-91PC90548. Order Number DE93007470. Source: 
OSTI; NTIS; GPO Dep. 


(DOE/PC/90548-T7) LIFAC Sorbent Injection Desul- 





In December 1990, the US Department of Energy selected 13 
projects for funding under the Federal Clean Coal Technology Pro- 
gram (Round ill). One of the projects selected was the project 
sponsored by LIFAC North America, (LIFAC NA), titled “LIFAC Sor- 
bent Injection Desulfurization Demonstration Project.” The host site 
for this $22 million, three-phase project is Richmond Power and 
Light's Whitewater Valley Unit No. 2 in Richmond, Indiana. The LI- 
FAC technology uses upper-furnace limestone injection with 
patented humidification of the flue gas to remove 75-85% of the 
sulfur dioxide (SOz) in the flue gas. The work performed during this 
period (July-September 1992) was consistent with the revised 
Statement of Work (Scope Increase) and the approved schedule 
change contained in the Cooperative Agreement. During this pe- 
riod, emphasis was placed on startup and commissioning activities 
and baseline testing. Work was conducted under the three tasks 
comprising the Operations Phase. Summary of the work performed 
under these tasks is given. 


19514 (DOE/PC/90548-T8) LIFAC Sorbent Injection Desul- 
furization Demonstration Project: Quarterly report No. 9, 
October-December 1992. LIFAC North America, Inc., Oakland, 
CA (United States); ICF Kaiser Engineers, Inc., Pittsburgh, PA 
(United States); Tampella Power, Marietta, GA (United States). 
1992. 21p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FC22-91PC90548. Order Number 
DE93013067. Source: OSTI; NTIS; GPO Dep. 

Sorbent injection is a potentially important alternative to conven- 
tional wet lime and limestone scrubbing, and this project is another 
effort to test alternative sorbent injection approaches. In compari- 
son to wet systems, LIFAC, with recirculation of the sorbent, 
removes less sulfur dioxide - 75-85% relative to 90% or greater for 
conventional scrubbers — and requires more reagent material. 
However, if the demonstration is wet scrubbing systems: LIFAC is 
relatively easy to retrofit to an existing boiler and requires less area 
than conventional wet FGD systems. LIFAC is less expensive to in- 
stall than conventional wet FGD processes. LIFAC’s overall costs 
measured on a dollar-per-ton SO, removed basis are less, an im- 
portant advantage in a regulatory regime with trading of emission 
allocations. LIFAC produces a dry, readily disposable waste by- 
product versus a wet product. LIFAC is relatively simple to operate. 


19515 


(DOE/PC/90550-T9) Integrated dry NO,/SO, emis- 
sions control system: Quarterly report No. 6, April 1—June 30, 
1992. Public Service Co. of Colorado, Denver, CO (United States). 
29 Sep 1992. 18p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FC22-91PC90550. 
DE93012275. Source: OSTI; NTIS; GPO Dep. 

This Quarterly Report summarizes the Integrated Dry NO,/SO, 
Emissions Control System Project (DOE Agreement No. DE-FC22- 
91PC90550) progress for the months of April, May, and June 
1992. Public Service Company of Colorado (“PSCC”) activities fo- 
cused on construction of all systems for the project. The unit was 
off-line for installation of the project equipment from March 20, 
1992 through May 30, 1992. A short summary of the items com- 
pleted are listed. Construction activities centered on boiler 
modifications to install the new burners and the overfire air system. 
A major milestone was achieved when the boiler was successfully 
hydrotested on April 18, 1992. Gas burners were fired on May 27, 
1992 and the unit was operating on coal May 30, 1992 at 50MWe. 
Startup went was very smooth. with only minor modifications re- 
quired. Significant progress was made on construction of the dry 
sorbent injection system this quarter. All equipment has been set 
and most piping is complete. All work on the humidification system, 
other than painting and insulation, was completed. 


19516 (DOE/PC/91338-T2) High SOp removal efficiency 
testing: Technical progress report, [October 1—-December 31, 
1992]. Blythe, G. Radian Corp., Austin, TX (United States). 20 Jan 
1993. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC91338. Order Number 
DE93012463. Source: OSTI; NTIS; GPO Dep. 

Baseline testing at the “base” site. Tampa Electric Company's 
(TECo's) Big Bend Station, commenced on September 28 and was 
completed on October 2. Initial results from this testing were pre- 
sented in the previous Technical Progress Report, but a more 
complete discussion is provided in this report. Parametric testing 


Order Number 
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was conducted at the Big Bend site during this quarter to evaluate 
the effects of dibasic acid (DBA) addition on system SO, removal 
performance. The parametric tests were conducted from November 
2 through 19. A DBA consumption rate test was also conducted, 
after the parametric tests were completed. The DBA consumption 
test was conducted from November 21 through 25. Options | and II 
to the base program were exercised by DOE/PETC at the end of 
the previous quarter. These options involve testing at Hoosier 
Energy Rural Electric Cooperative Inc.’s Merom Station and South- 
western Electric Power Company's Pirkey Station, respectively. 
Testing was conducted at Merom Station during November. Previ- 
ously, Radian Corporation was the test contractor for EPRI-funded 
performance additive testing at this site. This EPRI-funded testing 
involved the equivalent of baseline testing, parametric testing with 
both DBA and sodium formate performance additives, and an addi- 
tive consumption test with the DBA additive. The results of the 
prior testing will be available to support the objectives of this DOE 
project Consequently, the only testing required at the Merom site 
was to conduct consumption tests with the sodium formate 
additive. After a brief baseline repeat test, two sodium formate con- 
sumption tests were conducted during the time period from 
November 11 through 23. Results from the consumption tests are 
presented and discussed in this report. 


19517 (DOE/PC/92151—-T1-Rev.A) Industrial pulverized coal 
low NO, burner: Phase 1, Second quarterly technical progress 
report, 1 April 1992-31 March 1993. Little (Arthur D.), Inc., Cam- 
bridge, MA (United States). 10 Feb 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92151. Order Number DE93012473. Source: OSTI; NTIS; 
GPO Dep. 

The objective of Phase 1 of the “Industrial Pulverized Coal Low 
NO, Burner” Program is to develop a novel low NOx, pulverized 
coal burner, which offers near-term commercialization potential, 
uses preheated combustion air of up to 1000°F, and which can be 
applied to high-temperature industrial heating furnaces, chemical 
process furnaces, fired heaters, and boilers. The program team is 
led byArthur D. Little, Inc., and includes the Massachusetts Insti- 
tute of Technology (MIT) and Hauck Manufacturing Company. 
During the first quarter of the program the program team devel- 
oped the overall program management plan; began a market 
survey to identify coals suitable for modeling the low NO,, burner 
design and performance, as well as for use in the Phase II burner 
tests; and defined the preliminary burner design specifications, 
sized the prototype burner, and produced the first concept 
schematic. This report is for the second quarter of the program 
(July 1992 to September 1992). During this period the program 
team: Completed the study of industrial coal usage and sources; 
refined the preliminary burner design and confirmed it as the basis 
for computer modeling; and started definition of the modeling work 
scope, including the development of fuel and process specifica- 
tions, description and modeling approaches. 


19518 (DOE/PC/92159-T1) Engineering development of ad- 
vanced coal-fired low-emission boiler system: Technical 
progress report No. 1, August-December 1992. Combustion En- 
gineering, Inc., Windsor, CT (United States); ABB Environmental 
Systems, Birmingham, AL (United States); United Engineers and 
Constructors, Inc., Philadelphia, PA (United States); Energy and 
Environmental Research Corp., Irvine, CA (United States). 26 Feb 
1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92159. Order Number 
DE93010849. Source: OSTI; NTIS; GPO Dep. 

The Pittsburgh Energy Technology Center of the US Department 
of Energy (DOE) has contracted with Combustion Engineering, Inc. 
(ABB CE) to perform work on the “Engineering Development of Ad- 
vanced Coal-Fired Low-Emission Boiler Systems” Project and has 
authorized ABB CE to complete Phase | on a cost-reimbursable 
basis. The overall objective of the Project is the expedited commer- 
cialization of advanced coal-fired low-emission boiler systems. The 
specified primary objectives are: NO, emissions not greater than 
one-third NSPS; SO, emissions not greater than one-third NSPS; 
and particulate emissions not greater than one-half NSPS. The 
specific secondary objectives are: Improved ash disposability and 
reduced waste generation; reduced air toxics emissions; increased 
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generating efficiency. The final deliverables are a design data base 
that will allow future coal-fired power plants to meet the stated ob- 
jectives and a preliminary design of a commercial generation unit. 


19519 (DOE/PC/92521-TS) Plasma-assisted cleanup of fiue 
gas: Technical report, December 1, 1992—February 28, 1993. 
Dhali, S.K. (Southern Illinois Univ., Carbondale, IL (United States). 
Dept. of Electrical Engineering); Honea, F.I. Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE93013628. Source: 
OSTI; NTIS; GPO Dep. 

The objective of the proposed research is to design and imple- 
ment a novel scheme for the combined removal of SO2 and NO, 
using a dielectric-barrier discharge in conjunction with UV irradia- 
tion. This investigation requires the design of a dielectric-barrier 
reactor and testing the proposed scheme under different condi- 
tions. Extensive tests have been performed on the reactor during 
this period. The tests include electrical and optical emission spec- 
troscopy for air, pure oxygen, pure nitrogen and, air with COz and 
SO,. These tests show that with an attaching gas (Oz, CO2, and 
SO,) the discharge tends to form filamentory microdischarges. 
However, the use of UV irradiation tends to make the discharge 
more uniform. The results are encouraging because it shows that 
under most conditions a uniform atmospheric discharge can be 
maintained with UV irradiation. The results of the study were pre- 
sented at the EPRI Symposium on Environmental Applications of 
Advanced oxidation Technologies. This symposium was jointly 
sponsored by EPRI and NSF. 


19520 (DOE/PC/92535-T2) Control of coal combustion 
SO,and NO, emissions by in- boiler injection of CMA: Second 
quarterly project status report, 1 January 1993-31 March 1993. 
Levendis, Y.A.; Wise, D.L. Northeastern Univ., Boston, MA (United 
States). 1 Apr 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92535. Order Number 
DE93013611. Source: OSTI; NTIS; GPO Dep. 

The principal objectives of the proposed research are two-fold: 
(A) To understand the mechanism and assess the effectiveness of 
sulfur capture by the chemical calcium magnesium acetate (CMA); 
and (B) To evaluate the NO,, reduction capabilities of CMA by 
burning the organic constituents of the chemical (the acetate) and 
reducing NO to stable N2. The optimum conditions and the location 
of CMA introduction in the furnace will be identified. To achieve 
these goals water solutions of CMA or dry powders of CMA will be 
injected into hot air or gases simulating the furnace exhaust (con- 
taining CO2, SO,,NOx, H20, O2 etc.) and the composition of 
gaseous and solid products of the reaction will be monitored. The 
processes of burning the organic acetate as well as the calcination, 
sintering and sulfation of the remaining solid will be studied in de- 
tail. The possibility of introducing two different sorbents sequentially 
will also be examined. For instance, such a scheme may employ 
injection of the rather inexpensive calcium carbonate initially, 
followed by the more costly CMA. The effectiveness of a “home- 
made” CMA using woody biomass as a low-cost source of acetate 
will be explored if such a product becomes available during the 
course of this work. Finally, CMA will be introduced in the matrix of 
the coal by an ion exchange or a precipitation technique. Upon 
subsequent combustion, the composition and physical structure of 
the remaining ash will be examined, as well as the gas phase SO,, 
concentration. Both techniques (CMA pretreatment and CMA injec- 
tion) may also be implemented simultaneously to assess their 
combined effect on sulfur capture. 


2004 Health and Safety 


Refer also to citation(s) 18776 


19521 (DOE/FTR-93011409) [Travel to Thailand to investi- 
gate environmental incidents at Mae Moh Power Plant]: 
Foreign trip report, January 10-24, 1993. Tischer, R.E. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
60p. Sponsored by Environmental Protection Agency, Washington, 
DC (United States). Order Number DE93011409. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 
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This trip report details activities as part of an environmental Ac- 
tion Team sent to Thailand to investigate environmental incidents at 
Mae Moh Power plant. The objectives of the Action Team were: To 
investigate the health effects associated with the incidents at the 
plant; to examine the current monitoring system in the Mae Moh 
area; and to make recommendations on appropriate control tech- 
nology to mitigate the problems being experienced. Fossil Energy 
Headquarters requested the Pittsburgh Energy Technology Center 
to provide an expert in the area of Flue Gas Control Technology to 
accompany the United States Environmental Protection Agency's 
Action Team. Activities and findings of this action team. 


2005 Environmental Aspects 


Refer also to citation(s) 18776, 19410, 19521, 19992, 21234, 
21279, 21280 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 19992, 19999, 20084 


2007 Legislation and Regulations 


Refer also to citation(s) 19999 
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Refer also to citation(s) 19628, 19632 


19522 (DOE/ER/75700-T1) The importance of input vari- 
ables to a neural network fault-diagnostic system for nuclear 
power plants. Lanc, T.L. lowa State Univ. of Science and Technol- 
ogy, Ames, IA (United States). 1992. 58p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER75700. 
Order Number DE93010302. Source: OSTI; NTIS; INIS; GPO Dep. 

This thesis explores safety enhancement for nuclear power 
plants. Emergency response systems currently in use depend 
mainly on automatic systems engaging when certain parameters 
go beyond a pre-specified safety limit. Often times the operator 
has little or no opportunity to react since a fast scram signal shuts 
down the reactor smoothly and efficiently. These accidents are of 
interest to technical support personnel since examining the condi- 
tions that gave rise to these situations help determine causality. In 
many other cases an automated fault-diagnostic advisor would be 
a valuable tool in assisting the technicians and operators to deter- 
mine what just happened and why. 


19523 (DPW-3768) [Planned travel to Hanford Works in or- 
der to review information systems and facility operations]. 
McMillan, G.E. Du Pont de Nemours (E.I.) and Co., Wilmington, 
DE (United States). Explosives Dept. 9 Nov 1951. 2p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-485). Order Number DE93011182. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report describes plans for three DuPont personnel to visit 
Hanford Engineer Works during the period of December 3-7, 1951 
inclusive. Two representives primarily interested in reviewing the 
use of IBM equipment for Technical and “p” Department calculations 
while one was more interested in reviewing 100 Area operations in 
some amount of detail. One representative was not interested in 
visiting the various operating areas and it is expected that his visit 
will be concluded when the necessary information pertaining to 
IBM equipment has been obtained. another was also interested in 
specific items pertaining to operations as schedule permitted. 


19524 (DPW-3770) [Letter to the New York Operations Of- 
fice (NYOO) of the Atomic Energy Commission concerning the 
following problems with the uranium experimental program at 
NYOO: machining; product characteristics; and _ interim 
facilities]. Hobert, R.H. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 8 Nov 1951. 3p. 
Sponsored by USDOE, Washington, DC (United States). 





DOE Contract AC09-76SR00001. (SR/H-486). Order Number 
DE93011183. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This letter from November, 1951 is for the purpose of outlining 
the outcome of discussion of three points about the Savannah 
River Plant of concern to AED officials: machining, product, and in- 
terim facilities. 


19525 (DPW-4247) [Travel to the Automatic Electric Com- 
pany and Hanford Works in order to discuss communication 
problems and equipment operation at the Savannah River 
Plant]: Trip report, November 30, 1951—-December 7, [1951]. 
McMillian, G.E. Du Pont de Nemours (E.I.) and Co., Wilmington, 
DE (United States). 4 Jan 1952. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H—428). Order Number DE93010994. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This paper describes November and December 1952 trips to the 
Automatic Electric Company and Hanford Works, for the purpose 
of discussing specific communication problems. Also, a trip to the 
Savannah River Plant to evaluate equipment operation there is dis- 
cussed. 


19526 (ECN-RX-91-009) Risk analyses of nuclear power 
plants. Jehee, J.N.T.; Seebregts, A.J. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Feb 1991. [7p.] (in 
Dutch). Order Number DE93623780. Source: OSTI; NTIS; INIS. 
Probabilistic risk analyses of nuclear power plants are carried out 
by systematically analyzing the possible consequences of a broad 
spectrum of causes of accidents. The risk can be expressed in the 
probabilities for melt down, radioactive releases, or harmful effects 
for the environment. Following risk policies for chemical installa- 
tions as expressed in the mandatory nature of External Safety 
Reports (EVRs) or, e.g., the publication "How to deal with risks’, 
probabilistic risk analyses are required for nuclear power plants. 


19527 (EGG-POA-10553) Peer groups and operational cy- 
cle enhancements to the performance indicator report. 
Stromberg, H.M. (EG and G Idaho, Inc., Idaho Falls, ID (United 
States)); DeHaan, M.S.; Gentillon, C.D.; Wilson, G.E.; Vanden 
Heuvel, L.N. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
1 Dec 1992. 125p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93006928. Source: OSTI; NTIS; INIS; GPO Dep. 

Accurate performance evaluation and plant trending by the per- 
formance indicator program are integral parts of monitoring the 
operation of commercial nuclear power plants. The presentations of 
the NRC/AEOD performance indicator program have undergone a 
number of enhancements. The diversity of the commercial nuclear 
plants, coupled with continued improvements in the performance 
indicator program, has resulted in the evaluation of plants in logical 
peer groups and highlighted the need to evaluate the impact of 
plant operational conditions on the performance indicators. These 
enhancements allow a more-meaningful evaluation of operating 
commercial nuclear power plant performance. This report proposes 
methods to enhance the presentation of the performance indicator 
data by analyzing the data in logical peer groups and displaying 
the performance indicator data based on the operational status of 
the plants. Previously, preliminary development of the operational 
cycle displays of the performance indicator data was documented. 
This report extends the earlier findings and presents the continued 
development of the peer groups and operational cycle trend and 
deviation data and displays. This report describes the peer groups 
and enhanced PI! data presentations by considering the operational 
cycle phase breakdowns, calculation methods, and presentation 
methods. 


19528 


(INDC(NDS)-269/L, pp. 33-37) The needs for pro- 
gram and cross-section library improvement in calculation of 
neutron-induced activity inventories. Yavshitz, S.G. (Radievyj 
Inst., Leningrad (Russian Federation)); Rubchenya, V.A.; Rimski- 


Korsakov, A.A. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Jan 1993. (CONF- 
9209243—: Advisory group meeting on nuclear data requirements 
for fission reactor decommissioning, Vienna (Austria), 7-11 Sep 
1992). In Nuclear data requirements for fission reactor decommis- 
sioning: Proceedings of the advisory group meeting held in Vienna, 
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7-11 September 1992. [122p.] Order Number DE93623781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The authors demonstrate the possibility of an approach to evalu- 
ate the radioactive inventory - induced activity of structural 
materials and surface contamination of reactor components, that 
will fit well into ORIGEN code structure and could be used on a 
modest PC directly on the decommissioning site. This approach 
would also require only one well tested set of pre-calculated and 
adjusted by experiment cross-section libraries (averaged by typical 
neutron spectra outside the reactor core). 15 refs, 1 fig. 


19529 (INDC(NDS)—269/L, pp. 39-43) Nuclear data in the 
problem of fission reactor decommissioning. Manokhin, V.N.; 
Kulagin, N.T. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Jan 1993. (CONF- 
9209243-: Advisory group meeting on nuclear data requirements 
for fission reactor decommissioning, Vienna (Austria), 7-11 Sep 
1992). In Nuclear data requirements for fission reactor decommis- 
sioning: Proceedings of the advisory group meeting held in Vienna, 
7-11 September 1992. [122p.] Order Number DE93623781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents a review of the works published in Russia 
during last several years and devoted to the problem of nuclear 
data and calculations of nuclear facilities activation for fission reac- 
tor decommissioning. 6 refs. 


19530 (INDC(NDS)—269/L, pp. 45-48) About calculations of 
nuclear data sensitivity for activation. Bobkov, Yu.G.; Kulagin, 
N.T.; Manokhin, V.N.; Tsybulya, A.M. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Jan 1993. (CONF-9209243—: Advisory group meeting on nuclear 
data requirements for fission reactor decommissioning, Vienna 
(Austria), 7-11 Sep 1992). In Nuclear data requirements for fission 
reactor decommissioning: Proceedings of the advisory group meet- 
ing held in Vienna, 7-11 September 1992. [122p.] Order Number 
DE93623781. Source: OSTI; NTIS (US Sales Only); INIS. 

It is reported that the aim to minimize collective dose and ra- 
dioactive waste amount and to develop optimal plan of reactor 
dismantling requires to do calculations of contamination by the 
products of fission and corrosion and activation of structural materi- 
als and shield. The main contribution into activation is connected 
with radiative capture, but it is necessary take into account the ac- 
tivation by threshold reactions. Since the same radionuclides can 
be produced by different chains, all possible ways of their produc- 
tion and sensitivity analysis of activation cross sections should be 
done. The developed procedure for performing the analysis is de- 
scribed. 9 refs. 


19531 (INDC(NDS)-—269/L, pp. 97-106) Sensitivity analysis 
of NPS decommissioning. Dovbenko, A.A. (State Inst. of Applied 
Ecology (Russian Federation)); Stroganov, A.A.; Kulagin, N.T.; 
Belyaev, |. A. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Jan 1993. (CONF- 
9209243—: Advisory group meeting on nuclear data requirements 
for fission reactor decommissioning, Vienna (Austria), 7-11 Sep 
1992). In Nuciear data requirements for fission reactor decommis- 
sioning: Proceedings of the advisory group meeting held in Vienna, 
7-11 September 1992. [122p.] Order Number DE93623781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The specific features of calculation of photon radiation of activa- 
tion products and possible ways of performing such calculation are 
discussed. 9 refs, 1 fig. 


19532 (INIS-mf-13501) IAEA-TECDOC ASSET Guidelines: 
Reference document for the IAEA assessment of safety signif- 
icant events teams - ASSETs. Bezpecnost jadernych zarizeni. 
Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1992. [90p.] Translation of IAEA publication 
IAEA-TECDOC ASSET Guidelines. (In Czech). Order Number 
DE93622545. Source: OSTI; NTIS (US Sales Only); INIS. 

The ASSET programme provides an international mechanism for 
determining procedures to prevent incidents and accidents in nu- 
clear facilities. The programme deals with, and critically assesses, 
analyses of incidents and accidents, provides instructions at a gen- 
eral level and gives suggestions and recommendations aimed at 
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increasing the operating nuclear safety standard. ASSET guide- 
lines and regulations are intended to ensure consistency in the 
application of the team’s analytical methods. They serve systematic 
inspection and help gaining insight into any relevant problem. 
(M.D.). Diagrams. 


19533 (INIS-mf-13516, pp. 29-33) Thorium cycle in future 
quasi-equilibrium nuclear society. Sekimoto, Hiroshi (Tokyo Inst. 
of Tech. (Japan). Research Lab. of Nuclear Reactor); Takagi, 
Naoyuki. Indian Nuclear Society, Bombay (India); Atomic Energy 
Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (India), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

From the finiteness of the earth’s natural resources, it is ex- 
pected that our society will ultimately be in a quasi-equilibrium 
state, where the rate of energy consumption remains constant. If 
the earth's energy supply is secured from nuclear power genera- 
tion, each produced active nuclide density may be also constant. 
This future society is named as the quasi-equilibrium nuclear soci- 
ety. Some of the studies on the quasi-equilibrium nuclear society 
are presented for thorium cycle and compared with uranium cycle. 
The heavy nuclide densities and criticality were studied. Two types 
of thermal reactors and two type of fast reactors were included in 
the study. The actinide are not discharged from the reactor but 
incinerated. Calculated results showed that the fast reactors (espe- 
cially hard spectrum fast reactor) can be operated under 
quasi-equilibrium condition with all actinides confined in the reactor 
using either natural uranium or thorium. The thermal reactors using 
natural uranium can not be operated under this condition, but may 
be operated by using thorium. For the thorium cycle the atomic 
number of dominantly produced actinide is much smaller than that 
in the uranium cycle. For the uranium cycle, 45-70% of the total 
fissions came from Pu-239 fission in the equilibrium. The fission 
contributions of Pu-241 and Cm-245 were also important for 
thermal reactors, and fast fissions of U-238 and Pu-240 for fast re- 
actors. For the thorium cycle, 70-90% of the fissions came from 
U-233. The contribution of U-235 was also important for the ther- 
mal reactors and soft spectrum fast reactor. The fast fission 
contribution of Th-232 was important for the hard spectrum fast re- 
actor. (author). 2 refs., 5 figs., 1 tab. 


19534 (JAERI-M-92-125) Reactor Engineering Department 
annual report (April 1, 1991-March 31, 1992). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Aug 1992. 267p. Order 
Number DE93788268. Source: OSTI; NTIS; INIS. 

This report summarizes the research and development activities 
in the Department of Reactor Engineering during the fiscal year of 
1991 (April 1, 1991-March 31, 1992). The major Department's pro- 
grams promoted in the year are assessment of the high conversion 
light water reactor, the design activities of advanced reactor sys- 
tem and development of a high energy proton linear accelerator for 
the engineering applications including TRU incineration. Other ma- 
jor tasks of the Department are various basic researchers on the 
nuclear data and group constants, the developments of theoretical 
methods and codes, the reactor physics experiments and their 
analyses, fusion neutronics, radiation shielding, reactor instrumen- 
tation, reactor controVdiagnosis, thermohydraulics, technology 
assessment of nuclear energy and technology developments re- 
lated to the reactor physics facilities. The cooperative work to 
JAERI's major projects such as the high temperature gas cooled 
reactor or the fusion reactor and to PNC’s fast reactor project also 
progressed. The activities of the Research Committee on Reactor 
Physics are also summarized. (author). 


19535 (Riso-R-676(EN)) Decision conferencing on counter- 
measures after a large nuclear accident: Report of an exercise 
by the BER-3 of the NKS BER programme. French, S. (School 
of Computer Studies, University of Leeds, Leeds (United King- 
dom)); Walmod-Larsen, O.; Sinkko, K. Risoe National Lab., 
Roskilde (Denmark). Nuclear Safety Research Dept. Jan 1993. 
[24p.] Order Number DE93623782. Source: OSTI; NTIS; INIS. 
The conference addressed the following objectives. 1. To 
achieve a common understanding between decision makers and 
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local government officials on the one hand and the radiation pro- 
tection community on the other of the issues that arise in decisions 
in the aftermath of a major nuclear accident. 2. To identify issues 
which need to be considered in preparing guidance on intervention 
levels. 3. To explore the use of decision conferencing as a format 
for major decision making. To achieve these objectives the partici- 
pants were invited to consider a scenario of a hypothetical 
radiation accident. The scenario assumed that appropriate early 
protective actions (sheltering, issuing of iodine tablets, etc.) had 
been taken and that the conference was meet ng some eight days 
into the accident to consider medium and longer term protective 
actions, particularly the need for relocation of certain areas. By the 
end of the conference, considerable consensus on the general 
form of the strategy had emerged. Moreover, there was a better 
understanding of the evaluation criteria against which such a strat- 
egy needed to be developed. Many felt that it was important to 
retain flexibility in the strategy of protective actions, even if this in- 
creased the uncertainty for the affected population, who would not 
know exactly what would be done for several months. This 
emphasised even more the need for good communication and un- 
derstandable presentations of the adopted strategy. All felt that 
more research and advice is needed on the psychological effects 
of such accidents and the effects of protective actions. It was felt 
that the exercise had illustrated the problems inherent in radiation 
emergencies. However, a different situation with larger populations 
could have led to different results. It was agreed that the exercise 
had been useful in meeting the need to think about the issues be- 
fore an accident happens. (au) (12 tabs., 5 ills., 8 refs.). 


2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Boiling Water Cooled 


Refer also to citation(s) 19178, 19548, 19558, 19560, 19574, 
19631, 19665, 19734, 19743, 19755, 19912, 19919, 19928, 19933, 
19934, 19942, 19946, 19947, 19948, 19954, 20054, 20285 


19536 (EUR-14296) Identification of improvements of ad- 
vanced light water reactor concepts. Frisch, W. (Geselischaft 
fuer Reaktorsicherheit mbH (GRS), Garching (Germany)); Liesch, 
K.; Riegel, B. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. [88p.] Contract ETNU 0013/D(A). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The scope of this report is to identify the improvement of reactor 
developments with respect to reactor safety. This includes the col- 
lection of non-proprietary information on the description of the 
advanced design characteristics, especially summary design 
descriptions and general publications. This documentation is not in- 
tended to include a safety evaluation of the advanced concepts; 
however, it is structured in such a way that it can serve as a basis 
for a future safety evaluation. This is taken into account in the 
structure of the information regarding the distinction of the various 
concepts with respect to their ’advancement’ and the classification 
of design characteristics according to some basic safety aspects. 
The overall description concentrates on those features which are 
relevant to safety. Other aspects, such as economy, operational 
features, maintenance, the construction period, etc. are not con- 
sidered explicitly in this report. 


19537 


(EUR-14402) Industrial scale application of opti- 
mized segmenting, decontamination and acid regeneration 
processes. Stang, W. (Kernkrafwerke Gundremmingen Betriebs- 


geselischaft mbH (Germany)); Fischer, A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. [130p.] 
(In German). Contract Fl1D-0025. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The aim of the R and D work was to test new techniques and to 
apply efficient segmenting, decontamination and acid regeneration 
procedures on 300 tons of representative selected components 
within the framework of the decommissioning of the turbine house 
of KRB A. By applying well-suited decommissioning techniques to 
different plant parts, such as pipes and valves, tube bundles of 
feedwater preheaters, components of the high and low pressure 
turbine and of the main condenser, a series of useful data concern- 
ing costs, personal dose and waste quantities have been collected. 
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19538 (IAEA-TECDOC—692, pp. 54-59) Failed fuel detection 
and poolside inspection in Indian nuclear power reactors. 
Nageshwara Rao, G. (Nuclear Power Corp., Bombay (india)); 
Bharadwaj, S.A.; Bhat, H.R.; Katiyar, S.C.; Das, M.; Sahoo, K.C.; 
Mahule, K.N.; Balan, T.S. International Atomic Energy Agency, Vi- 
enna (Austria). Mar 1993. (CONF-9110467-: Technical Committee: 
On site inspection, repair and reconstruction of PWR assemblies, 
Lyon (France), 21-24 Oct 1991). In Poolside inspection, repair and 
reconstitution of LWR fuel elements: Proceedings of a technical 
committee meeting held in Lyon, France, 21-23 October 1991. 
[107p.] Order Number DE93623774. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In India two Boiling Water Reactors (BWRs) and five Pressurized 
Heavy Water Reactors (PHWRs) are in operation. Active fuel per- 
formance surveillance programme is being pursued in both types of 
nuclear reactors to generate feed back information for reactor oper- 
ator, designer and fuel manufacturer. Post irradiation examination 
(PIE) of discharged fuel bundles are carried out at the pool side as 
well as in the hot cells to find the root cause of fuel failure. Failed 
fuel detection systems for the mentioned reactors are described. 4 
refs, 4 figs, 1 tab. 


19539 (IAEA-TECDOC-692, pp. 65-67) Rod diameter mea- 
surements of SVEA-fuel to determine fuel rods operated at 
dry-out conditions in Oskarshamn 2. Jonsson, A. (OKG AB, 
Figeholm (Sweden)). International Atomic Energy Agency, Vienna 
(Austria). Mar 1993. (CONF-9110467—: Technical Committee: On 
site inspection, repair and reconstruction of PWR assemblies, Lyon 
(France), 21-24 Oct 1991). In Poolside inspection, repair and re- 
constitution of LWR fuel elements: Proceedings of a technical 
committee meeting held in Lyon, France, 21-23 October 1991. 
[107p.] Order Number DE93623774. Source: OSTI; NTIS (US 
Sales Only); INIS. 

During 1988 4 dry-out fuel failures were detected in Oskarshamn 
2. The fuel investigations, performed in Studsvik Hot Cell Labora- 
tory, Sweden, following the dry-out incident also revealed a fuel 
rod with a diameter decrease, but still intact. The decrease was in 
the magnitude of 50 um over a length of-70 mm. This paper 
presents the in-pool campaign for locating fuel rods affected in the 
same way, but still positioned in the assembly. The necessity of 
this actions are obvious, since a fuel rod with this background is a 
potential threat against the zero-leaker philosophy established at 
OKG. A technique for detecting dimensional changes of fuel rods 
of approx. 10 um was developed by the fuel vendor, ABB Atom, 
and the measuring campaign revealed another dry-out affected 
rod, which then was replaced. (author). 


19540 (IAEA-TECDOC—699, pp. 64-82) Burnup extension 
plan of BWR fuel and its impact on the fuel cycle in Japan. 
Toba, A. (Tokyo Electric Power Co., Inc. (Japan)). International 
Atomic Energy Agency, Vienna (Austria). Apr 1993. (CONF- 
9112160—-: Advisory group meeting on the impact of extended 
burnup on the nuclear fuel cycle, Vienna (Austria), 2-5 Dec 1991). 
In Impact of extended burnup on the nuclear fuel cycle: Proceed- 
ings of an advisory group meeting held in Vienna, 2-5 December 
1991. [112p.] Order Number DE93624614. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In Japan burn up extension of BWR fuel is being pursued in a 
stepwise way to 45 GWd/t (batch average). Within this burnup 
range, no major technical issue and no major licensing program 
will be expected. In case of burnup extension over 45 GWd/t some 
modifications will be necessary throughout the nuclear fuel cycle to 
prevent problems on criticality, shielding, etc. (author). Figs, 1 tab. 


19541 (INDC(NDS)—269/L, pp. 7-18) Radionuclide charac- 
terization at U.S. commercial light-water reactors for 
decommissioning assessment: Distributions, inventories, and 
waste disposal considerations. Abel, K.H. (Pacific Northwest 
Lab., Richland, WA (United States)); Robertson, D.E.; Thomas, 
C.W. International Atomic Energy Agency, Vienna (Austria). Inter- 
national Nuclear Data Committee. Jan 1993. (CONF-9209243—: 
Advisory group meeting on nuclear data requirements for fission 
reactor decommissioning, Vienna (Austria), 7-11 Sep 1992). In Nu- 
clear data requirements for fission reactor decommissioning: 
Proceedings of the advisory group meeting held in Vienna, 7-11 


September 1992. [122p.] Order Number DE93623781. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A continuing research program, conducted by Pacific Northwest 
Laboratory for the U.S. Nuclear Regulatory Commission, character- 
izing radionuclide concentrations associated with U.S. light-water 
reactors has been conducted for more than a decade. The research 
initially focused upon sampling and analytical measurements for 
the purpose of establishing radionuclides distributions and invento- 
ries for decommissioning assessment, since very little empirical 
data existed. The initial phase of the research program examined 
radionuclide concentrations and distributions external to the reactor 
vessel at seven U.S. light water reactors. Later stages of the re- 
search program have examined the radionuclide distributions in the 
highly radioactive reactor internals and fuel assembly. Most 
recently, the research program is determining radionuclide concen- 
trations in these highly radioactive components and comparing 
empirical results with those derived from the several non-empirical 
methodologies employed to estimate radionuclide inventories for 
disposal classification. The results of the research program to date 
are summarized, and their implications and significance for the de- 
commissioning process are noted. (author). 15 refs, 1 fig., 5 tabs. 


19542 (INDC(NDS)-269/L, pp. 77-89) Accuracy verification 
for calculation of inventory in JPDR due to neutron activation. 
Sasamoto, Nobuo (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan)); Sukegawa, Takenori. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Jan 1993. (CONF-9209243—: Advisory group meeting on nuclear 
data requirements for fission reactor decommissioning, Vienna 
(Austria), 7-11 Sep 1992). In Nuclear data requirements for fission 
reactor decommissioning: Proceedings of the advisory group meet- 
ing held in Vienna, 7-11 September 1992. [122p.] Order Number 
DES93623781. Source: OSTI; NTIS (US Sales Only); INIS. 

The Japan Atomic Energy Research Institute (JAERI) has been 
conducting a decommissioning program of the Japan Power 
Demonstration Reactor (JPDR) since 1981. The program aims to 
provide technical data for future decommissioning of commercial 
reactors and involves a study of radioactive inventory estimation 
within reactors based on both calculations and measurements. Fur- 
thermore, in order to establish inventory estimation techniques, a 
calculational code system has been developed mainly consisting of 
transport calculation codes. Its validity has been verified through 
comparison of the calculations with the systematically measured in- 
ventory in JPDR. Measurement of radioactivities from the neutron 
activated elements were made vertically and horizontally at the re- 
actor shroud, reactor vessel and biological concrete shield. The 
purpose of the present paper is to present the outline of the code 
system and to verify the accuracy of it. The paper summarizes the 
results of the accuracy estimations ever carried out, a part of which 
are already published. (author). 10 refs, 11 figs, 1 tab. 


2102 Power Reactors, Nonbreeding, Light-Water 
Moderated, Nonboiling Water Cooled 


Refer also to citation(s) 19178, 19536, 19541, 19574, 19629, 
19630, 19631, 19665, 19728, 19729, 19730, 19731, 19732, 19755, 
19893, 19906, 19908, 19912, 19918, 19921, 19922, 19932, 19933, 
19934, 19944, 19945, 19954, 19957, 20233, 20291, 20710 


19543 (CNIC—00593) Stress corrosion cracking of steam 
generator tube and primary pipe in PWR type nuclear power 
plants. Zhang Weiguo (Academia Sinica, Beijing, BJ (China). Inst. 
of Atomic Energy); Gao Fengqin; Zhou Hongyi. China Nuclear 
information Centre, Beijing, BU (China). Mar 1992. [20p.] (In Chi- 
nese). (IAE-0101.). Order Number DE93623784. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The behavior of stress corrosion cracking (SCC) was studied by 
slow strain rate test (SSRT), constant load test (CLT) and low fre- 
quency cyclic loading test (LFCLT). The purpose of these tests is 
to get the test data for evaluating the integrity of pressurized 
boundary of pipes in Qinshan and Guangdong nuclear power 
plants (NPPs). Tested materials are 316 nuclear grade stainless 
steel (SS) for primary pipes in welded heat affected zone (WHAZ) 
and tubes of heat transfer, such as Incoloy-800, Inconel-600 and 
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321 SS which are used for steam generator in PWR NPPs. The ef- 
fects of material metallurgy, shot peening treatment, tensile load, 
strain rate, cyclic load and water chemistry on the behavior of SCC 
were considered. 


19544 (CNIC—00629) Post-commission LOCA analysis of 
Qinshan NPP. Zhang Zhujian (Research Inst. of Nuclear Power 
Operation (China)); Xu Shoulu. China Nuclear Information Centre, 
Beijing, BU (China). May 1992. [10p.] (In Chinese). (RINPO-0009.). 
Order Number DE93623785. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The post-commission LOCA (loss of coolant accident) analysis of 
the Qinshan NPP is introduced in this paper. The LB-LOCA (large 
break LOCA) an SB-LOCA (small break LOCA) of the Qinshan 
NPP were analysed by using the test source data from HPSI sys- 
tem and SI tank. For comparing with the FSAR (final safety 
analysis report), the initial conditions taking in computing simula- 
tion, calculation models and analysis code used in calculation were 
same as in FSAR. From the analysis, the safety of the Qinshan 
NPP is further confirmed in the LB-LOCA or SB-LOCA. It is also 
providing a revising base for the LB-LOCA and SB-LOCA analysis 
of FSAR. In addition, according to the ECCS (emergency core 
cooling system) design performance and operation mode of the 
Qinshan NPP, and referring to safety criteria of light water reactor 
LOCA, the evaluation of designing reliability and margin for the 
Qinshan NPP ECCS has been completed. 


19545 (CONF-930702—4) Stress-intensity-factor influence 
coefficients for axial and circumferential flaws in reactor pres- 
sure vessels. Bryson, J.W.; Dickson, T.L. Oak Ridge National 
Lab., TN (United States). [1993]. 20p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Pressure vessel and piping con- 
ference; Denver, CO (United States); 25-29 Jul 1993. Order 
Number DE93006206. Source: OSTI; NTIS; INIS; GPO Dep. 

Weight-function techniques in linear elastic fracture mechanics 
utilize stress-intensity-factor influence coefficients K* and superpo- 
sition principles to compute stress intensity factors. This paper 
presents influence coefficients for two flaw geometries often em- 
ployed in fracture analyses of reactor pressure vessels: (1) 
infinitely long, axial, inside-surface flaws and (2) 360°, circumferen- 
tial, inside-surface flaws. Calculations were performed using 
ABAQUS, a nuclear quality assurance (NQA-1) certified finite- 
element program which employs a highly accurate crack extension 
technique for the computation of theJ-integral. Influence coeffi- 
cients are computed for flaw depths in the range 0.01 < a/T < 0.9 
with particular emphasis on shallow flaws (a/T < 0. 1). This study 
addresses vessels having R/T = 10 which is appropriate for most 
PWRs in USA. The influence coefficients have been implemented 
in the FAVOR fracture-mechanics code currently being developed 
under the NRC-funded HSST Program at ORNL. 


19546 (CONF-930702-10) FAVOR: A new fracture mechan- 
ics code for reactor pressure vessels subjected to pressurized 
thermal shock. Dickson, T.L. Oak Ridge National Lab., TN (United 
States). [1993]. 12p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Pressure vessel and piping conference; 
Denver, CO (United States); 25-29 Jul 1993. Order Number 
DE93008572. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses probabilistic fracture mechanics (PFM) 
analysis which is a major element of the comprehensive probabilis- 
tic methodology endorsed by the NRC for evaluation of the integrity 
of Pressurized Water Reactor (PWR) pressure vessels subjected to 
pressurized-thermal-shock (PTS) transients. It is anticipated that 
there will be an increasing need for an improved and validated PTS 
PFM code which is accepted by the NRC and utilities, as more 
plants approach the PTS screening criteria and are required to per- 
form plant-specific analyses. The NRC funded Heavy Section Steel 
Technology (HSST) Program at Oak Ridge National Laboratories is 
currently developing the FAVOR (Fracture Analysis of Vessels: 
Oak Ridge) PTS PFM code, which is intended to meet this need. 
The FAVOR code incorporates the most important features of both 
OCA-P and VISA-il and contains some new capabilities such as 
PFM global modeling methodology, the capability to approximate 
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the effects of thermal streaming on circumferential flaws located in- 
side a plume region created by fluid and thermal stratification, a 
library of stress intensity factor influence coefficients, generated by 
the NQA-1 certified ABAQUS computer code, for an adequate 
range of two and three dimensional inside surface flaws, the flexi- 
bility to generate a variety of output reports, and user friendliness. 


19547 (EGG-NRE-10586) Calvert Cliffs RELAP5/MOD3/ 
SCDAP plant deck. Hendrix, C.E.; Determan, J.C. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Dec 1992. 95p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93007640. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the development of a RELAP5/MOD3/ 
SCDAP input deck for the Calvert Cliffs nuclear power plant. 
Through the addition of SCDAP inputs, NPA interactive capabilities, 
and significant nodalization enhancements the range of applicabil- 
ity; of this input deck has been greatly increased. 


19548 (IAEA-TECDOC-—692) Poolside inspection, repair and 
reconstitution of LWR fuel elements: Proceedings of a techni- 
cal committee meeting held in Lyon, France, 21-23 October 
1991. International Atomic Energy Agency, Vienna (Austria). Mar 
1993. [107p.] (CONF-9110467—: Technical Committee: On site in- 
spection, repair and reconstruction of PWR assemblies, Lyon 
(France), 21-24 Oct 1991). Order Number DE93623774. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The purpose of the meeting was to review the state of the art in 
the area of poolside inspection, repair and reconstitution of light 
water fuel elements. In the present publication it appears that tech- 
niques of inspection, repair and reconstitution of fuel elements have 
been developed by fuel suppliers and are now routinely and suc- 
cessfully applied in many countries. For the first time, the subject of 
control rod poolside examination was dealt with, poolside inspection 
and repair of a MOX assembly were reported and the inspection 
and repair of WWER assemblies were examined. Compared to the 
results of the previous meeting, present developments in the area 
aim now at reaching better economics, better reliability, reduction 
of personal doses and waste volume. Thirty-six participants repre- 
senting twelve countries attended the meeting. Fifteen papers were 
presented in two sessions. An abstract was prepared for each of 
these papers. Refs, figs, tabs, diagrams, pictures and photos. 


19549 (IAEA-TECDOC-—692, pp. 15-19) On-line sipping 
system. Bordy, M. (Fragema, 69 - Lyon (France)); Parrat, D. Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1993. 
(CONF-9110467-: Technical Committee: On site inspection, repair 
and reconstruction of PWR assemblies, Lyon (France), 21-24 Oct 
1991). In Poolside inspection, repair and reconstitution of LWR fuel 
elements: Proceedings of a technical committee meeting held in 
Lyon, France, 21-23 October 1991. [107p.] Order Number 
DE93623774. Source: OSTI; NTIS (US Sales Only); INIS. 

To identify !eaking fuel assemblies during core unloading, PWR 
utilities use systems such as sipping tests, ultrasonic or eddy cur- 
rent detection. For this purpose, FRAGEMA proposes an on-line 
sipping test system, the process of which is patented by CEA. This 
system is installed on the refuelling machine in the reactor building. 
This on-line system based on gaseous fission products detection 
detects leaking fuel assembly during fuel handling and thus pro- 
vides a significant refuelling outage time saving. In addition, the 
system installation and operation present other interesting features: 
Mast equipment installed on the machine without modifications to 
the mast mechanical structure, only two days are necessary for the 
first installation, and it’s a self-operated equipment (no additional 
operator required for driving the system). (author). 3 figs. 


19550 (IAEA-TECDOC-692, pp. 19-25) Experience of pool- 
side examination for verifying the performance of fuel in the 
Republic of Korea. Kim, H.K. (Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of)); Sohn, D.S.; Suh, J.M. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1993. 
(CONF-9110467-—: Technical Committee: On site inspection, repair 
and reconstruction of PWR assemblies, Lyon (France), 21-24 Oct 
1991). In Poolside inspection, repair and reconstitution of LWR fuel 
elements: Proceedings of a technical committee meeting held in 





Lyon, France, 21-23 October 1991. [107p.] Order Number 
DE93623774. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear fuel technology indigenization has been pursued in Ko- 
rea by the Korea Atomic Energy Research Institute (KAERI), the 
Korea Nuclear Fuel Company (KNFC) and the Korea Electric 
Power Corporation (KEPCO) with the cooperation of Siemens/ 
KWU. From 1990, those fuel has been loaded in all eight PWRs in 
Korea, and none of the fuel has been failed from the analysis of 
radiochemistry during operation and the visual inspection during re- 
fueling outage, however, there has been a necessity of verifying 
not only the performance of the fuel, but also the design and man- 
ufacturing. For the purpose of those, the inspection and measuring 
plan, technique and equipment have been developed by KAERI 
through one of the projects held by Ministry of Science and Tech- 
nology in Korea, which was finished last year and we named the 
developed equipment "Versatile Fuel Examination Stand” and in 
short "VFES”. During the project, totally four plants out of eight 
were designated for surveillance campaign in the point of the fuel 
type such as one 14x14, one 16x16 and two 17x17, and six fuel 
assemblies for each plant have been pre-characterized to be 
surveillance fuel assemblies and as-fabricated data of those col- 
lected during manufacturing. So the poolside examination with 
VFES has been focused on measuring the difference in dimension 
between as-fabricated data and irradiated one, and also verifying 
the performance of the fuel after irradiation. The experience with 
VFES has been done once at Kori Nuclear Power Plant Unit 2 for 
the fuel type of 16x16 during refueling outage after its first cycle 
this year and plan for the campaigns next years is undergoing with 
improving the performance of VFES. 7 figs, 1 tab. 


19551 (IAEA-TECDOC-692, pp. 26-38) New pootk-site in- 
spection and repair techniques based on computer support. 
Knaab, H. (Siemens AG Unternehmensbereich KWU, Erlangen 
(Germany)); Knecht, K.; Jung, W. International Atomic Energy 
Agency, Vienna (Austria). Mar 1993. (CONF-9110467-: Technical 
Committee: On site inspection, repair and reconstruction of PWR 
assemblies, Lyon (France), 21-24 Oct 1991). In Poolside inspec- 
tion, repair and reconstitution of LWR fuel elements: Proceedings 
of a technical committee meeting held in Lyon, France, 21-23 Oc- 
tober 1991. [107p.] Order Number DE93623774. Source: OSTI; 
NTIS (US Sales Only); INIS. 

During the last years the standard pool-site inspection and repair 
techniques for fuel assemblies and core components were further 
developed by integration of computers. Their tasks are data acqui- 
sition and analysis as well as process control for automation. Use 
of computers has led to improved precision and reliability of 
measuring and test data and enabled a high quality of on-site doc- 
umentation of results. Automation of process sequences helps to 
speed-up the pool-site work with the consequence of reducing the 
radiation exposure for the on-site personnel. (author). 4 refs, 11 
figs, 1 tab. 


19552 (IAEA-TECDOC-—692, pp. 60-65) Irradiated fuel as- 
sembly restoration equipment. Guironnet, L. (Fragema, 69 - Lyon 
(France)). International Atomic Energy Agency, Vienna (Austria). 
Mar 1993. (CONF-9110467-: Technical Committee: On site inspec- 
tion, repair and reconstruction of PWR assemblies, Lyon (France), 
21-24 Oct 1991). In Poolside inspection, repair and reconstitution 
of LWR fuel elements: Proceedings of a technical committee meet- 
ing held in Lyon, France, 21-23 October 1991. [107p.] Order 
Number DE93623774. Source: OSTI; NTIS (US Sales Only); INIS. 
Analysis of in-plant fuel operating experience shows that assem- 
bly damage has a variety of causes: Handling incidents; external 
hazards during operation; wear and perforation; fuel manufacturing 
defects and other causes. Depending on the seriousness of the 
damage and the burnup level reached by assemblies, several re- 
pair possibilities arise: If they are leaktight and if grid distortion is 
minimal and does not jeopardize rod restraint, they are reloaded, 
subject to local servicing for restoring acceptable grid geometry. In 
all other cases, the assemblies have to be restored either by re- 
placing the damaged skeleton or be replacing the leaking rod(s). 
This paper presents methods, equipments and the FRAGEMA ex- 
perience in assemblies repair. (author). 5 pictures, 3 diagrams. 


19553 (IAEA-TECDOC-—692, pp. 80-85) Post-irradiation ex- 
amination of high burnup fuel and leaking fuel from the 
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Loviisa nuclear power station. Lindroth, H. (imatran Voima Oy, 
Vantaa (Finland)); Teraesvirta, R. International Atomic Energy 
Agency, Vienna (Austria). Mar 1993. (CONF-9110467-: Technical 
Committee: On site inspection, repair and reconstruction of PWR 
assemblies, Lyon (France), 21-24 Oct 1991). In Poolside inspec- 
tion, repair and reconstitution of LWR fuel elements: Proceedings 
of a technical committee meeting held in Lyon, France, 21-23 Oc- 
tober 1991. [107p.] Order Number DE93623774. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The experience and development of nuclear poolside inspection 
facilities at Loviisa NPS, Finland, has been reported in earlier IAEA 
meetings on PIE techniques, last time in TCM in Paris 3-6 Novem- 
ber, 1987. Since then a high burnup program to increase the 
maximum allowed rod burnup from 40 to 48 MWd/kgU has been 
completed. This program included poolside inspections of three 
fuel bundles irradiated to 38 ... 40 MWd/kgU with maximum rod 
burnups 43 ... 48 MWd/kgU. Several fuel rods were removed from 
the assemblies and subjected to dimensional measurements and 
gamma measurements for fission gas release assessment. Four 
fuel rods were selected for hot cell examinations in Studsvik, Swe- 
den to have more detailed information on fuel condition and to 
verify the capability of the poolside measurement equipment. The 
examinations of one of the two precharacterized fuel assemblies 
have started and the other assembly will be examined in 1992. 
The purpose of these examinations is to evaluate the influence of 
changes in pellet fabrication and in pre pressurization of fuel rods 
to fuel behaviour. From the start of operation of Loviisa NPS 17 
fuel failures have occurred. The failure rate corresponds to average 
international experience. Starting from 1989 ten failed fuel assem- 
blies of Loviisa NPS have been inspected with the poolside 
equipment to find out the reasons for fuel failures. The description 
of above mentioned investigations, main results and conclusions as 
well as plans for further investigations will be presented in this pa- 
per. (author). 2 refs, 3 figs, 2 tabs. 


19554 (IAEA-TECDOC-—692, pp. 85-90) Repair of MOX fuel 
assemblies: A practical experience. Bairiot, H. (FEX, Mol (Bel- 
gium)); Bay, H.; Deramaix, P. international Atomic Energy Agency, 
Vienna (Austria). Mar 1993. (CONF-9110467—: Technical Commit- 
tee: On site inspection, repair and reconstruction of PWR 
assemblies, Lyon (France), 21-24 Oct 1991). In Poolside inspec- 
tion, repair and reconstitution of LWR fuel elements: Proceedings 
of a technical committee meeting held in Lyon, France, 21-23 Oc- 
tober 1991. [107p.] Order Number DE93623774. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A MOX fuel assembly developed leaks during its second cycle of 
irradiation as a result of debris fretting of two adjacent fuel rods 
within the assembly. The solution that was adopted to repair the 
assembly, the results of the design investigations that were con- 
ducted to define that solution and an economic assessment of the 
repair are outlined below. This experience led to the conclusion 
that even in the rather unfavourable case of replacement of 2 adja- 
cent failed fuel rods, the repair of the fuel assembly presented 
definite advantage over the alternative solution of scraping the as- 
sembly. (author). 3 refs, 2 figs, 6 tabs. 


19555 (IAEA-TECDOC-—692, pp. 90-96) Spanish experience 
of fuel assembly inspection-repair campaigns at Asco 1 and 2 
and Vandellos 2. Martin Galan, J.l. (ENUSA, Madrid (Spain)); 
Guemes, B.; Martin, M.; Ramon Sansa, J. International Atomic En- 
ergy Agency, Vienna (Austria). Mar 1993. (CONF-9110467-: 
Technical Committee: On site inspection, repair and reconstruction 
of PWR assemblies, Lyon (France), 21-24 Oct 1991). In Poolside 
inspection, repair and reconstitution of LWR fuel elements: Pro- 
ceedings of a technical committee meeting held in Lyon, France, 
21-23 October 1991. [107p.] Order Number DE93623774. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since 1990, ENUSA and SPANISH Nuclear Power Plants Asco 1 
and 2 and Vandellos 2 have been performing several inspection- 
repair campaigns on the fuel assemblies stored at the pool and 
exiting from the reactor. These campaigns were performed before 
every operating cycle. The inspection and repairing activities were 
done "on line” with the refuelling works. The inspection method 
used was the ultrasonic failed fuel rod detection system. The 
equipment makes the inspection of the total rods (17 x 17 FA) in 
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about 5 minutes and show the exact position of the fuel failed rod. 
The Multipurpose Fuel Repair Station (MRFS) was used to recon- 
stitute and reassemble failed fuel assemblies. Reconstitution was 
accomplished by replacing the leaking rods with stainless steel 
rods. Time necessary for each fuel assembly reconstituted was 
about 8 hours. Reassembly operation was done over only one fuel 
assembly with grid damaged at Asco 1. This operation lasted 3 
days approximately. Repair equipment include a magnified visual 
inspection system (20x25X) to check the leaking rods and deter- 
mine leakage cause. This visual inspections were video recorded 
for future studies. The number of fuel assembly inspected by ultra- 
sonic system was as follows: 534 F/A at Asco 1; 450 F/A at Asco 
2; 314 F/A at Vandellos 2. Two leakage causes were identified dur- 
ing all campaigns. Grid-rod-fretting was observed in only one rod 
manufactured before the introduction of improvements to correct 
this mechanism. The leakage cause for all others failed rods were 
identified as debris-induced-fretting. Very often the rods damaged 
by debris were affected with secondary hydriding phenomenon. A 
debris filter bottom nozzle (DFBN) has been introduced by ENUSA 
to reduce the probability of debris entering the fuel assembly. The 
DFBN was designed with a pattern of many smaller entry holes but 
maintaining the same hydraulic performance that the nozzle which 
it replaces. (author). 7 figs, 2 tabs, 2 photos. 


19556 (IAEA-TECDOC-692, pp. 97-99) Inspection and re- 
constitution of fuel elements: EDF experience, policy and 
needs. Bournay, P. (Electricite de France (EDF), 75 - Paris 
(France). Service de la Production Thermique). International 
Atomic Energy Agency, Vienna (Austria). Mar 1993. (CONF- 
9110467-: Technical Committee: On site inspection, repair and 
reconstruction of PWR assemblies, Lyon (France), 21-24 Oct 
1991). In Poolside inspection, repair and reconstitution of LWR fuel 
elements: Proceedings of a technical committee meeting held in 
Lyon, France, 21-23 October 1991. [107p.] Order Number 
DE93623774. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the EDF Policy, option and experience in 
water reactor fuel poolside inspection, repair and reconstitution. It 
also gives the feedback and needs generated by 52 nuclear units 
successfully operated. Usually, poolside operations on irradiated 
fuel assemblies deal with two different objectives: checking of fuel 
behaviour related to surveillance, qualification or R. and D. pro- 
grams; investigation and restoration related to fuel damage during 
handling or operation. These poolside operations are technically 
different: data acquisition on full assemblies or individual withdrawn 
rods: integrity tests, visual examination, dimensional and oxide 
thickness measurement; defects investigations; repairs or reconsti- 
tutions of partially burnt assemblies. These operations need 
diversified devices which generate a more or less large impact on 
the poolside operations planning, according to their respective per- 
formances and characteristics. (author). 


19557 (IAEA-TECDOC-—692, pp. 99-104) Technical aspects 
and economic assessment of poolside inspection, repair and 
reconstitution of WWER-1000 and WWER-440 fuel assemblies. 
Vesely, P. (Institute of Nuclear Fuel, Prague (Czechoslovakia)); 
Pazdera, F. International Atomic Energy Agency, Vienna (Austria). 
Mar 1993. (CONF-9110467—: Technical Committee: On site inspec- 
tion, repair and reconstruction of PWR assemblies, Lyon (France), 
21-24 Oct 1991). In Poolside inspection, repair and reconstitution 
of LWR fuel elements: Proceedings of a technical committee meet- 
ing held in Lyon, France, 21-23 October 1991. [107p.] Order 
Number DE93623774. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with technical aspects of possible techniques 
for fuel inspection, repair and reconstraction for WWER 440 and 
WWER 1000 fuel assemblies, as well as with the assessment of 
possible economic incentives for fuel assembly repair or recon- 
straction. 2 refs, 7 figs, 2 tabs. 


19558 (IAEA-TECDOC-699, pp. 87-90) Effects of extended 
burnup on the nuclear fuel cycle. Lang, P.M. (USDOE, Washing- 
ton, DC (United States)). International Atomic Energy Agency, 
Vienna (Austria). Apr 1993. (CONF-9112160-: Advisory group 
meeting on the impact of extended burnup on the nuclear fuel cy- 
cle, Vienna (Austria), 2-5 Dec 1991). In Impact of extended burnup 
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on the nuclear fuel cycle: Proceedings of an advisory group meet- 
ing held in Vienna, 2-5 December 1991. [112p.] Order Number 
DE93624614. Source: OSTI; NTIS (US Sales Only); INIS. 

Burnup affects to varying degrees the front end of the fuel cycle, 
the in-reactor part of the fuel cycle, and its back end. These effects 
are reviewed and discussed in this paper from the US perspective 
of PWRs and BWRs operating with storage and disposal of spent 
fuel. The front end effects include reduced requirements for ura- 
nium and fuel fabrication and licensing of the front-end operation 
for the higher enrichments needed for higher burnups. The princi- 
pal in-reactor issues are (1) the fuel design and performance 
impacts of the longer in-core residence times on corrosion and hy- 
driding, fission gas release, dimensional and structural changes, 
pellet-clad interaction, and ultimately the resulting effect on fuel re- 
liability, and (2) the effects on fuel management of greater potential 
differences in reactivity between adjacent assemblies and the po- 
tential for reduced control-rod worth and changes in some reactivity 
coefficients. The principal effects on the back end are the reduced 
volume of spent fuel to be handled and the higher decay heat gen- 
eration of this spent fuel. Finally, there is a need to be able to take 
credit for burnup for licensing spent fuel storage and shipping. (au- 
thor). 3 refs. 


19559 (IAEA-TECDOC-—699, pp. 91-99) Improvement of 
WWER fuel burnup and its effect on the fuel cycle. Bibilashvili, 
Yu.K. (Vsesoyuznyj Nauchno-lssledovatel’skij Inst. Neorganich- 
eskikh Materialov, Moscow (Russian Federation)); Onufriev, V.D.; 
Lunin, G.L.; Proselkov, V.N. International Atomic Energy Agency, 
Vienna (Austria). Apr 1993. (CONF-9112160-—: Advisory group 
meeting on the impact of extended burnup on the nuclear fuel cy- 
cle, Vienna (Austria), 2-5 Dec 1991). In Impact of extended burnup 
on the nuclear fuel cycle: Proceedings of an advisory group meet- 
ing held in Vienna, 2-5 December 1991. [112p.] Order Number 
DE93624614. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discusses the effects of burnup improvement on the 
WWER fuel cycle. The experience gained in operating the cores of 
WWER-440 and WWER-1000 reactors with the focus on safety, re- 
liability, and economy issues raised in transferring to an enhanced 
burnup. The ways to optimize WWER cores, fuel assemblies, and 
fuel elements with the aim to improve the fuel burnup and to im- 
prove the reactor safety are analyzed, the second ones being the 
effects of burnup enhancement on a final stage of nuclear fuel cy- 
cle. (author). 13 refs, 5 figs, 2 tabs. 


19£60 (INDC(NDS)-269/L, pp. 25-31) Finnish calculation 
system for decommissioning studies. Anttila, M. (Nuclear Engi- 
neering Lab., Espoo (Finland). Technical Research Centre of 
Finland). International Atomic Energy Agency, Vienna (Austria). In- 
ternational Nuclear Data Committee. Jan 1993. (CONF-9209243—: 
Advisory group meeting on nuclear data requirements for fission 
reactor decommissioning, Vienna (Austria), 7-11 Sep 1992). In Nu- 
clear data requirements for fission reactor decommissioning: 
Proceedings of the advisory group meeting held in Vienna, 7-11 
September 1992. [122p.] Order Number DE93623781. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this report a short description of the decommissioning plans of 
the Finnish nuclear reactors and of caiculation methods applied in 
Finland for decommissioning studies is given. 34 refs, 1 fig. 


19561 (INIS-mf-13516, pp. 177-183) Actinide production 
analysis for Th/sup(233)U cycle LWR [Light Water Reactor]. 
Naka, Takafumi (Osaka Univ., Suita (Japan). Faculty of Engineer- 
ing); Takeda, Toshikazu. Indian Nuclear Society, Bombay (India); 
Atomic Energy Society of Japan, Tokyo (Japan). 1991. [300p.] 
(CONF-9012164—: Indo-Japan seminar on thorium utilization, Bom- 
bay (India), 10-13 Dec 1990). In Proceedings of the Indo-Japan 
seminar on thorium utilization (held at Bombay during December 
10-13, 1990). Order Number DE93623250. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Cell calculations of Th-fueled PWR are carried out for the 
discharge burnup of either 30 or 60GWD/t to discuss the minor ac- 
tinide quantities (Pa, Np, Am, Cm, etc.) produced in the spent fuel. 
Four combinations of fissile and fertile materials were examined; 
2354 238[y 23314238 2354 Th and 255U+Th. For the 2°9U+Th 
combination, the produced minor actinides are very small, one sev- 
enth and one fourteenth of that for the 295U+?58U combination for 





30 and 60GWDhK, respectively. Np is mainly produced by the neu- 
tron capture reaction of °5U, Am and Cm are mainly produced by 
the neutron capture reaction of 258U. So, far the 29U+Th combina- 
tion fuel, minor actinides in spent fuel are very small. The 
increases of the produced minor actinides from 30 to 6(0GWDA dis- 
charged burnup is 40% in the case of the *95U+Th combination 
fuel, whereas it is above 160% in other all cases. Because only 
light actinides are used in 2°°U+Th fuel, many neutron capture re- 
actions are needed to change them into heavy actinides; Np, Am, 
Cm, etc. From the viewpoint of production of minor actinides, 22°U/ 
Th cycle PWR has advantages, and can achieve a high discharge 
burnup easily. (author). 6 refs., 4 figs., 4 tabs. 


19562 (JAERI-M—92-179) Interaction between silver and 
Zircaloy-4 at high temperatures. Nagase, Fumihisa (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Otomo, Takashi; Uetsuka, Hiroshi; Furuta, 
Teruo. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1992. 36p. (in Japanese). Order Number DE93788385. Source: 
OSTI; NTIS; INIS. 

Interaction between silver-indium-cadmium control rod alloy and 
Zircaloy-4 is an important reaction in the analysis of a severe acci- 
dent of a PWR, since it has a great influence on the fuel bundle 
degradation. The authors have reported the results of the experi- 
ments on the interaction between silver-indium-cadmium alloy and 
Zircaloy-4. To examine the mechanism of this complex reaction 
system, reaction couples of silver, the main component of silver- 
indium-cadmium alloy, and Zircaloy-4 were isothermally heated in 
argon at the temperatures ranging from 1273 to 1473 K. The dis- 
solution behavior of Zircaloy-4 in silver/Zircaloy-4 reaction was 
compared with that in silver-indium-cadmium alloy/Zircaloy-4 reac- 
tion and the role of indium was discussed. The reaction rate of 
silver/Zircaloy-4 reaction increased with the temperature increase 
and was low compared to that of silver-indium-cadmium alloy/ 
Zircaloy-4 reaction. This difference is larger at lower test tempera- 
tures and is believed to be caused by the difference of melting 
points between silver-indium-cadmium alloy and silver. Two reac- 
tions show comparable reaction rate at 1473K. Silver/Zircaloy-4 
reaction approximately obeyed the parabolic rate law, thereby reac- 
tion rate constants and an apparent activation energy, 580.8kJ/mol, 
were determined. (author). 


19563 (JAERI-M-92-187) Development of the computer 
code system for the analyses of PWR core. Tsujimoto, Iwao 
(Shikoku Electric Power Co., Inc., Takamatsu (Japan)); Naito, 
Yoshitaka. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1992. 123p. Order Number DE93788372. Source: OSTI; 
NTIS; INIS. 

This report is one of the materials for the work titled 'Develop- 
ment of the computer code system for the analyses of PWR core 
phenomena’, which is performed under contracts between Shikoku 
Electric Power Company and JAERI. In this report, the numerical 
method adopted in our computer code system are described, that 
is, "The basic course and the summary of the analysing method’, 
‘Numerical method for solving the Boltzmann equation’, ‘Numerical 
method for solving the thermo-hydraulic equations’ and ‘Description 
on the computer code system’. (author). 


19564 (NUREG/CP-0122-Vol.2, pp. 15-27) Operating experi- 
ences and degradation detection for auxiliary feedwater 
systems. Casada, D. (Oak Ridge National Lab., TN (US)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Sep 1992. DOE Contract AC05- 
840R21400. (CONF-920375—Vol.2: Aging research information 
conference, Rockville, MD (United States), 24-27 Mar 1992). In Ag- 
ing research information conference: Proceedings: Volume 2. 
46ip. Order Number DE92041278. Source: OSTI; NTIS; INIS; 
GPO. 

A study of Pressurized Water Reactor Auxiliary Feedwater 
(AFW) Systems has been conducted by Oak Ridge National Labo- 
ratory (ORNL) under the auspices of the Nuclear Regulatory 
Commission's Nuclear Plant Aging Research Program. The results 
of the study are documented in NUREG/CR-5404, Vol. 1, Auxiliary 
Feedwater System Aging Study. The study reviewed historical fail- 
ure experience and current monitoring practices for the AFW 
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System. This paper provides an overview of the study approach 
and results. 


19565 (NUREG/CP—0122-Vol.2, pp. 151-164) Shippingport 
station aging management lessons. Allen, R.P.; Burns, J.J. Jr. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research. Sep 1992. DOE Contract 
AC06-76RL01830. (CONF-920375-Vol.2: Aging research informa- 
tion conference, Rockville, MD (United States), 24-27 Mar 1992). 
In Aging research information conference: Proceedings: Volume 2. 
461p. Order Number DE92041278. Source: OSTI; NTIS; INIS; 
GPO. 

The decommissioned Shippingport Atomic Power Station has 
been a major source of naturally aged equipment for the Nuclear 
Plant Aging Research (NPAR) program and other U.S. Nuclear 
Regulatory Commission (NRC) aging research studies. As part of 
the Shippingport Station aging evaluation work conducted by Pacific 
Northwest Laboratory, more than 200 items, ranging in size from 
small instruments and materials samples to one of the main coolant 
pumps, were removed and shipped to various laboratories for ex- 
amination. The evaluation of these naturally aged components and 
materials has provided valuable information on aging mechanisms 
and degradation processes. Their evaluation has helped verify 
expected degradation mechanisms and failure modes, provided as- 
surance that other components will be minimally affected by aging, 
validated aging projections based on the extrapolation of acceler- 
ated test data, and helped detect unexpected aging mechanisms 
(surprises) that could affect component or system performance. 


19566 (NUREG/CP-0122-Vol.2, pp. 324-340) Prediction of 
aging degradation of cast stainless steel components in LWR 
systems. Chopra, O.K. (Argonne National Lab., IL (US)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Sep 1992. (CONF-920375—Vol.2: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Aging research information confer- 
ence: Proceedings: Volume 2. 461p. Order Number DE92041278. 
Source: OSTI; NTIS; INIS; GPO. 

A procedure and correlations are presented for predicting 
Charpy-impact energy, tensile flow stress, fracture toughness J-R 
curve, and Jic of aged cast stainless steels from known material 
information. The “saturation” impact strength and fracture tough- 
ness of a specific cast stainless steel, i.e., the minimum value that 
would be achieved for the material after long-term service, is esti- 
mated from the chemical composition of the steel. Mechanical 
properties as a function of time and temperature of reactor service 
are estimated from impact energy and flow stress of the unaged 
material and the kinetics of embrittlement, which are also deter- 
mined from chemical composition. The Jic values are determined 
from the estimated J-R curve and flow stress. Examples of estimat- 
ing mechanical properties of cast stainless steel components 
during reactor service are presented. A common “predicted lower- 
bound” J-R curve for cast stainless steels of unknown chemical 
composition is also defined for a given grade of steel, ferrite con- 
tent, and temperature. 


19567 (NUREG/CP-0122-Vol.2, pp. 341-368) Effect of aging 
on the predicted maximum moment-carrying capacity of cir- 
cumferentially cracked cast stainless steel pipe. Krishneswany, 
P. (Battelle, Columbus, OH (US)); Scott, P.; Wilkowski, G. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Sep 1992. (CONF-920375—Vol.2: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Aging research information confer- 
ence: Proceedings: Volume 2. 461p. Order Number DE92041278. 
Source: OSTI; NTIS; INIS; GPO. 

Cast stainless steel used in LWR primary system components 
such as valve bodies, pump castings, pipe fittings, and piping is 
susceptible to thermal embrittlement at reactor operating tempera- 
tures, 280-320 C (536-608 F). This process of thermal aging 
causes an increase in the hardness and ultimate tensile strength of 
the steel, and at the same time a decrease in toughness. Work at 
Argonne National Laboratories (ANL) has shown that such thermal 
embrittlement due to changes in the microstructure can occur dur- 
ing the reactor lifetime of 40 years. The effect of this thermal 
degradation on the load- carrying capacity of circumferentially 
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cracked piping is the subject of this work. In this study, both lower- 
bound and typical values of the J-R curves and the tensile 
properties for CF8M and CF8A cast stainless steels, which have 
been artificially aged to simulate 4, 8, 16, 32, and 48 years of 
service at 300 C (572 F), were used to predict the maximum load- 
carrying capacity of circumferentially cracked pipes. The effect of 
aging, that is, reduced toughness and increased strength, for differ- 
ent pipe diameters, crack geometries [i.e., through-wall cracks 
(TWC) and surface cracks (SC)], and crack sizes has been investi- 
gated. Since complete stress-strain curve fits as a function of aging 
were not available at this time, only three analyses methods could 
be used. The three analyses methods used to estimate the 
maximum load-carrying capacity of cracked pipes were: (1) a J- 
estimation scheme for TWC pipes developed by Paris, (2) a 
Plastic-Zone-Screening Criteria (DPZP) developed at Battelle which 
is applicable to both TWC and SC pipe, and (3) the R6 Option 1 
method developed by CEGB which is also applicable for both TWC 
and SC pipe. 


19568 (PNL-SA-20378) In-reactor performance of LWR- 
type tritium targe rods. Lanning, D.D.; Paxton, M.M.; Crumbaugh, 
L. Pacific Northwest Lab., Richland, WA (United States). Jun 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-920606-43: American Nuclear 
Society annual meeting, Boston, MA (United States), 7-12 Jun 
1992). Order Number DE93005430. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Pacific Northwest Laboratory (PNL) has conducted several one- 
year irradiation tests of light-water reactor (LWR)-type tritium target 
rods. This report discusses these tests which have been sponsored 
by DOE’s Office of New Production Reactors. The first test, desig- 
nated water capsule-| (WC-1), was conducted in the Advanced 
Test Reactor (ATR) at DOE’s Idaho National Engineering Labora- 
tory from November 1989 to December 1990. The test vehicle 
contained a single four-foot target rod within a pressurized water 
capsule. The capsule maintained the rod at PWR-type water tem- 
perature and pressure conditions. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 18979, 19555, 19633, 19739, 19878, 
19884, 19886, 19888, 19950, 20197, 20699, 22583 


19569 (INIS-mf-14135) Studies of bearings to be used in 
high-temperature reactor plants. Final report. Mauersberger. 
Asea Brown Boveri AG, Mannheim (Germany). Geschaeftsbereich 
Kraftwerke; Hochtemperatur-Reaktorbau GmbH, Dortmund (Ger- 
many); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). 13 Sep 1991. 133p. (in German). Contract BMFT 
03HRB2123. Order Number DE93785894. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Several components of high-temperature reactor units have roller 
bearings in order to carry out their motions without much friction. 
The use of such bearings poses friction and wear problems which 
cannot be mastered by commercial roller bearing technology. Pos- 
sible improvements of coating, cage design and bearing materials 
as well as of their parameters were registered and studied. The ser- 
vice life of dry lubricated bearings was considerably improved. With 
a radial or axial load on the bearing of > 10% of the static load, ~ 
20x10® rolling motions/actuations can be performed. The connec- 
tions between surface compression and wear were determined, 
and optimum conditions for the transfer of lubricants from the cage 
onto the bearing race were worked out. Coating of corrosion- 
resistant roller bearing steels with the HRB-MpSz running-in coating 
could be proved. New cage designs and materials were tested with 
positive results. Alternative coatings (thin chromium layer) and lu- 
bricants (SLC, MCR, PCR) were tested. (orig./HP) With 56 figs. 


19570 (INIS-mf-14137) Design requirements to magnetic 
bearings for primary circuit blowers of high-temperature re- 
actors. Final report. Rheinisch-Westfaelischer Technischer 
Ueberwachungs-Verein e.V., Essen (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 12 Feb 1992. 
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242p. (In German). Contract BMFT 03TUEV2020. Order Number 
DE93785893. Source: OSTI; NTIS (US Sales Only); INIS. 

To study the operational behaviour of blower shafts with mag- 
netic bearings, a modular computer model was set up based on 
model laws, which permits to simulate shaft behaviour during dy- 
namic loads acting on the blower shaft. During simulation runs, 
essential properties of position regulation (guide behaviour, sec- 
ondary behaviour, and fault behaviour), and the behaviour of the 
blower shaft in the event of failure of a final stage of magnetic 
bearing electronics, with not-single-failure-proof and with failure- 
tolerant design of the final stages, as well as the effects of 
mechanical vibrations, e.g. as a result of earthquakes, on the be- 
haviour of blower shafts were investigated. In order to transfer the 
results of the catch bearing tests to other designs of blowers with a 
vertical blower shaft, transmission laws and procedures were de- 
rived from theoretical considerations and from a dimension analysis 
which, however, could not be verified by means of tests. Applica- 
tion of the test results to horizontally placed blower shafts is 
possible only in part. The computer simulation model set up for the 
behaviour of the blower shafts is applicable without significant limi- 
tations to other blower shaft arrangements. (orig.). 


19571 (JAERI-M-92-167) Experiments on mass transfer in 
a natural convection of high temperature gas mixture with 
graphite corrosion due to air ingress. Han Bing (Qinghua Univ., 
Beijing, BJ (China). Inst. of Nuclear Energy Technology); Ogawa, 
Masurou; Emori, Koichi; Hishida, Makoto. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1992. 130p. Order Number 
DE93788384. Source: OSTI; NTIS; INIS. 

Experiments on mass transfer in a natural convection of gas 
mixture with graphite corrosion at high temperature due to air 
ingress have been performed to predict the thermohydraulic 
characteristics with high accuracy at the pipe rupture in a high tem- 
perature gas cooled reactor. The whole shape of the multi-channel 
test section is a reverse U shape. The one side of the reverse U 
shaped test section consists of two hot graphite channels and one 
cold metal channel which are parallel to each other. The inlet and 
outlet mole fractions of oxygen, carbon monoxide and carbon diox- 
ide, the corrosion thickness of the graphite tube, the distribution of 
flow rates were measured under the various temperature condi- 
tions of graphite channels up to 1200degC. From these data, the 
relationship of Sherwood number and dimensionless distance from 
the inlet of the graphite channel have been obtained. It was found 
under the present experimental conditions that the maximum mole 
fraction of carbon monoxide at the outlet is 0.25% and the Sher- 
wood numbers obtained are smaller than those calculated on 
assumption of analogy between heat and mass transfer. (author). 


19572 (LA-UR-91-3394) Analysis of the NP-MHTGR con- 
cept: A comparison of reactor physics methods. Pelowitz, 
D.B.; Sapir, J.L.; Wing, J.E. Los Alamos National Lab., NM (United 
States). [1991]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-920308— 
22: American Nuclear Society (ANS) topical meeting on advances 
in reactor physics, Charleston, SC (United States), 8-11 Mar 1992). 
Order Number DE93005867. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Using the MCNP and ONEDANT analysis codes, we investigated 
basic neutronic characteristics of the NP-MHTGR preconceptual 
design. Exploratory steady-state analyses of k#, neutron reaction 
rates, andtemperature reactivity coefficients were conducted to 
check die ability of our reactor physics methods to adequately 
model the highly heterogeneous NP-MHTGR reactor. Results of 
unit-fuel-cell analyses indicate that a three-region ONEDANT 
model adequately approximates the unit-fuel-cell lattice geometry. 
However, core-block analyses indicate that approximating an 
hexagonal heterogeneous block by a one-dimensional annular tar- 
get cell can introduce significant calculational error. Investigating 
the core-block temperature coefficient of reactivity, we found that 
all components of the coefficient are negative and the delayed 
component contributes ~85% of the total temperature effect. Inves- 
tigation of the full reactor temperature coefficient in the NP-MHTGR 
determined that all contributions from the active core are negative, 
with prompt effects again contributing ~15% of the total core coef- 
ficient Temperature-coefficient contributions from each of the 





21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 


2104 Power Reactors, Nonbreeding, Otherwise Moderated Or Unmoderated 


reflector regions appear to be positive, but exhibit a smaller magni- 
tude than those in the core. These positive contributions apparently 
are caused by reduced carbon and boron absorptions at the higher 
reflector temperatures. From a safety perspective, a conclusion as 
to the adequacy of the temperature coefficient cannot be drawn 
from its magnitude alone, but must be based on specific transient 
or accident analyses which incorporate all feedback effects. Calcu- 
lational differences between MCNP and ONEDANT were as high 
as ~ 1.2% for the reactor criticality eigenvalue and on the order of 
20% for the core temperature coefficient. 


19573 (ORNU/FTR-4222) [Developing a coordinated re- 
search program in fission product behavior at meetings in 
Germany]: Foreign trip report, March 20-29, 1992. Myers, B.F. 
Oak Ridge National Lab., TN (United States). 10 Apr 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93011106. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Representatives from eight countries participated in developing a 
coordinated research program in fission product behavior with four 
central tasks: Review of an existing status report on data and 
models for fuel performance and fission product behavior, a critical 
review of the contributions of participating countries to the revised 
status report, a comparison of model predictions with data, and a 
comparison of code predictions with integral tests. The first task is 
to be completed within one year. A subsequent technical workshop 
addressed the issues of fission product transport in the core of 
GCRs and the deposition of fission products on (and their removal 
from) surfaces in the primary circuit Review of the post irradiation 
examination (PIE) work at KFA by the traveler revealed the work to 
be continuing steadily and satisfactorily and to be about 60% com- 
pleted. 


19574 (ORNL/FTR-4472) [HTGR technologies]: Foreign 
trip report, [October 14-29, 1992]. Jones, H. Oak Ridge National 
Lab., TN (United States). 12 Nov 1992. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93008940. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The principal purpose of the foreign travel was to participate in 
the “International Conference on Design and Safety of Advanced 
Nuclear Power Plants (ANP '92).” There were many sessions, 
which were run in parallel, divided between design, technology and 
safety considerations for each of the advanced reactor types: 
LWR, FR, GCR, HWR, as well as a few additional sessions for 
small special purpose reactors and converters and actinide burn- 
ers. While in Japan, the traveler also attended the JAERI 
Symposium on HTGR Technologies, the second in a series which 
JAERI intends to host approximately every two to three years. 
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Refer also to citation(s) 19538, 19755, 19875, 19876, 19877, 
19914, 21204 


19575 (BARC—1992/E/034) Strain measurement in primary 
heat transport system of Kakrapara Atomic Power Project 
Unit-1. Khan, M.A. (Bhabha Atomic Research Centre, Bombay 
(India). Reactor Engineering Div.); Charan, J.J.; Singh, R.K.; Kush- 
waha, H.S.; Mahajan, H.C.; Kakodkar, A. Bhabha Atomic Research 
Centre, Bombay (india). 1992. [61p.] Order Number DE93624630. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The primary heat transport system of Kakrapara Atomic Power 
Project Unit-1 was instrumented with strain gauges during precom- 
missioning and hot conditioning stages. The present report gives 
details of strain measurement at site alongwith calculated stresses 
in elbows of main piping circuit and shut down cooling circuit for 
pressure and thermal load. Stresses obtained from the experimen- 
tal data are compared with numerical results and theoretical results 
and overall good comparison is noted. (author). 5 refs., 1 annex- 
ure, tabs., figs. 


19576 (BARC—1992/E/035) Flow induced vibration analysis 
of the guide tubes of reactivity mechanism of 500 MWe PHWR. 


Murali, B. (Bhabha Atomic Research Centre, Bombay (India). Re- 
actor Engineering Div.); Vaze, K.K.; Kushwaha, H.S.; Mahajan, 
S.C.; Kakodkar, A. Bhabha Atomic Research Centre, Bombay (in- 
dia). 1992. [53p.] Order Number DE93624631. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

The heavy water in the calandria of 500 MWe (PHWR) is circu- 
lated to enable the removal of heat absorbed and for maintaining 
the chemistry of heavy water moderator. The flow of moderator 
due to this circulation across the calandria tubes banks and the re- 
activity devices is likely to set them in vibrations which may be 
periodic in nature. This may lead to the failure of the calandria 
tubes and the reactivity devices due to the contact stresses in the 
event of collision between them. These systems are also subjected 
to cyclic stresses. Thus these systems need the assessment under 
the influence of flow induced vibrations. This report summaries the 
flow induced vibration analysis of the guide tubes of three impor- 
tant systems for reactivity control in 500 MWe PHWR namely 
adjuster rod system, liquid zone control system and shut off rod 
system. (author). 9 refs., 54 figs., 1 tab. 


19577 (DPW-4443) Reactor tank temperatures. Neill, J.S. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 24 Jan 1952. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. (SR/H-431). Or- 
der Number DE93011124. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A recent analysis of the temperatures which develop at various 
points in the pile structure has shown that a rather high tempera- 
ture gradient exist between the top and bottom plates of the 
bottom shield and through the metal of the top plate of the bottom 
shield. Stress calculations by the Engineering Department are now 
in progress. The purpose of this memorandum is to show how a 
baffle plate at the bottom moderator tank would reduce the thermal 
gradients in the bottom shield structure. 


19578 (IAEA-TECDOC-—699, pp. 19-23) Developments in 
slightly enriched uranium for power reactor fuel in Argentina. 
Casario, J.A. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina)); Alvarez, L.A. International Atomic Energy 
Agency, Vienna (Austria). Apr 1993. (CONF-9112160-: Advisory 
group meeting on the impact of extended burnup on the nuclear 
fuel cycle, Vienna (Austria), 2-5 Dec 1991). In Impact of extended 
burnup on the nuclear fuel cycle: Proceedings of an advisory 
group meeting held in Vienna, 2-5 December 1991. [112p.] Order 
Number DE93624614. Source: OSTI; NTIS (US Sales Only); INIS. 

Argentina has two Pressurised Heavy Water Reactors (PHWR) 
in operation at the present time: one is Atucha-1 and the second 
Embalse. Both are natural uranium fuelled. The use of slightly en- 
riched uranium (SEU) in PHWR is an effective way to increase the 
fuel discharge burnup. The main benefits from the use of SEU 
cores are the following: Fuel cycle costs decrease; Uranium re- 
sources savings; Spent fuel volume decreases. Other advantages 
of core enrichment are described in the report. In order to test the 
overall performance under irradiation of SEU fuel, a first series of 
twelve Atucha-1 FA prototypes (0.85% U-235) was fabricated by 
Argentine domestic supplier. Work is carried out in Argentina in or- 
der to confirm the advantages and feasibility of PHWR fuel burnup 
extension programme. (author). 16 tabs. 


19579 (IAEA-TECDOC-699, pp. 23-33) Extended burnup in 
CANDU. Boczar, P.G. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Griffiths, J.; Hast- 
ings, |.J. International Atomic Energy Agency, Vienna (Austria). Apr 
1993. (CONF-9112160—: Advisory group meeting on the impact of 
extended burnup on the nuclear fuel cycle, Vienna (Austria), 2-5 
Dec 1991). In Impact of extended burnup on the nuclear fuel cycle: 
Proceedings of an advisory group meeting held in Vienna, 2-5 De- 
cember 1991. [112p.] Order Number DE93624614. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The use of enriched fuel, from either enriched natural uranium or 
uranium recovered from LWR discharged fuel, is an attractive 
option for the CANDU reactor system. The impact of the use of en- 
riched uranium on resource utilisation and fuelling costs is 
discussed. Some technical problems result and their solution is de- 
scribed. (author). 22 refs, 15 figs. 
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19580 (IAEA-TECDOC-—699, pp. 57-64) Extension of burnup 
in Indian PHWRs. Purandare, H.D. (Bhabha Atomic Research 
Centre, Bombay (Iindia)); Krishnani, P.D.; Srinivasan, K.R. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1993. 
(CONF-9112160-: Advisory group meeting on the impact of ex- 
tended burnup on the nuclear fuel cycle, Vienna (Austria), 2-5 Dec 
1991). In Impact of extended burnup on the nuclear fuel cycle: 
Proceedings of an advisory group meeting held in Vienna, 2-5 De- 
cember 1991. [112p.] Order Number DE93624614. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Indian nuclear power programme is based upon PHWRs in 
the first phase in which plutonium will be produced. In the second 
phase, this plutonium would be used in the fast breeders to en- 
hance fissile materials i.e. plutonium and also generate U2% by 
irradiating thorium. In the third stage, Th-U29% reactors will be used 
for producing power. Presently many PHWRs of medium size are 
either operating or are under construction. An effort is being made 
to extend the burn up of these PHWRs in case there is a delay in 
commercial operation of the fast breeder reactors. Because of the 
fast reactor programme, a fuel reprocessing facility is available. 
This assures availability of plutonium. Hence, recycling plutonium 
becomes a natural choice for extending burn up of PHWRs. It was 
decided that the burn up extension programme should be imple- 
mented in the present reactors without any change in the basic 
hardware of the reactor. A number of lattices with MOX enrichment 
in natural uranium or depleted uranium were analysed and two of 
these were chosen for detailed studies. It has been established 
that a lattice with 0.4 wt per cent MOX in natural uranium in the 
central seven rods of the nineteen rod cluster and natural uranium 
in the outer twelve rods would increase the average exit burn up of 
the reactor from the present value of 7000 MWd/te to 10,300 
MWD/te. The transition from the present natural uranium reactor to 
MOX reactor would be feasible without any power derating at any 
stage. The contro! and safety characteristics would almost remain 
unchanged with the MOX fuel. (author). 2 figs, 4 tabs. 


19581 (INDC(NDS)—269/L, pp. 65-70) Data needs for de- 
commissioning. Lippincott, E.P. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Jan 1993. (CONF-9209243-: Advisory group meeting on nuclear 
data requirements for fission reactor decommissioning, Vienna 
(Austria), 7-11 Sep 1992). In Nuclear data requirements for fission 
reactor decommissioning: Proceedings of the advisory group meet- 
ing held in Vienna, 7-11 September 1992. [122p.] Order Number 
DE93623781. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the most important concerns that the author 
has encountered in the planning for decommissioning of the Ft. St. 
Vrain graphite reactor and in disposal of PWR components that un- 
dergo high irradiation. 3 tabs. 


19582 (INDC(NDS)-269/L, pp. 71-76) Estimation of the ra- 
dionuclide inventory of the windscale advanced gas-cooled 
reactor. Cross, M.T.; Burstall, R.F.; King, D.C.; Wall, S.J. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Jan 1993. (CONF-9209243-: Advisory 
group meeting on nuclear data requirements for fission reactor de- 
commissioning, Vienna (Austria), 7-11 Sep 1992). In Nuclear data 
requirements for fission reactor decommissioning: Proceedings of 
the advisory group meeting held in Vienna, 7-11 September 1992. 
[122p.] Order Number DE93623781. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A key aspect in the planning and detailed implementation of de- 
commissioning strategies for nuclear plant is a knowledge of the 
activation of the constituent materials. The extent and levels of 
activation controls the quantities of materials requiring ultimate dis- 
posal which are within the categories whose limits have been set 
by the licensing authorities. The paper describes the methodolo- 
gies adopted to provide a definite inventory of radionuclides for the 
Windscale Advanced Gas-Cooled Reactor (WAGR). (author). 4 
refs, 1 fig., 3 tabs. 


19583 (INIS-mf—13516, pp. 62-66) Growth scenarios with 
thorium fuel cycles in pressurised heavy water reactors. 
Balakrishnan, M.R. (Bhabha Atomic Research Centre, Bombay (In- 
dia)). Indian Nuclear Society, Bombay (India); Atomic Energy 
Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
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Indo-Japan seminar on thorium utilization, Bombay (India), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Since India has generous deposits of thorium, the availability of 
thorium will not be a limiting factor in any growth scenario. It is 
fairly well accepted that the best system for utilisation of thorium is 
the heavy water reactor. The growth scenarios possible using tho- 
rium in HWRs are considered. The base has been taken as 50,000 
tons of natural uranium and practically unlimited thorium. The refer- 
ence reactor has been assumed to be the PHWR, and all other 
growth scenarios are compared with the growth scenario provided 
by the once-through natural cycle in the PHWR. Two reactor types 
have been considered: the heavy water moderated, heavy water 
cooled, pressure tube reactor, known as the PHWR; and the heavy 
water moderated and cooled pressure vessel kind, similar to the 
ATUCHA reactor in Argentina. For each reactor, a number of differ- 
ent fuel cycles have been studied. All these cycles have been 
based on thorium. These are: the self-sustaining equilibrium tho- 
rium cycle (SSET); the high conversion ratio high burnup cycle; 
and the once through thorium cycle (OTT). The cycle have been 
initiated in two ways: one is by starting the cycle with natural ura- 
nium, reprocessing the spent fuel to obtain plutonium, and use that 
plutonium to initiate the thorium cycle; the other is to enrich the 
uranium to about 2-3% U-235 (the so-called Low Enriched Uranium 
or LEU), and use the LEU to initiate the thorium cycle. Both cases 
have been studied, and growth scenarios have been projected for 
every one of the possible combinations. (author). 1 tab. 


19584 (INIS-mf-13516, pp. 72-76) Advanced Heavy Water 
Reactor (AHWR). Kakodkar, Anil (Bhabha Atomic Research Cen- 
tre, Bombay (India). Reactor Engineering Div.); Balakrishnan, 
Kamala. Indian Nuclear Society, Bombay (India); Atomic Energy 
Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (india), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

In view of the large thorium reserves that are available in India, 
thorium based power reactors have an important place in the In- 
dian nuclear programmes. Since the technological infrastructure for 
the pressurised heavy water reactor (PHWR) is already available in 
India, it is logical to think in terms of evolving the design of the tho- 
rium based reactor starting from the PHWR. This is the genesis of 
the advanced heavy water reactor (AHWR). The physics design 
and technological features to be incorporated in the design to im- 
prove safety and economics are described. The reactor core has 
been conceived as a modular structure in which a large area of a 
thorium cluster lattice (the blanket) surrounds a relatively small 
area of the MOX lattice (the seed). The high boiling light water 
coolant is in a common circuit through the seed and blanket. The 
undermoderated seed will have a negative void coefficient, result- 
ing in a net negative value for the total core. An additional 
advantage gained in this arrangement is that the Pu and Th are 
now placed in different neutron spectra, and so they can be opti- 
mised independently to a very large extent. The spectrum in the 
seed region can be made much harder than that in the blanket re- 
gion, thereby minimising Pu consumption with maximum power 
derived from thorium based fuel. (author). 2 figs., 1 tab. 


19585 (INIS-mf-13516, pp. 77-85) Development of thorium 
based fuels for water-cooled reactors. Ganguly, C. (Bhabha 
Atomic Research Centre, Bombay (India). Radiometallurgy Div.). 
Indian Nuclear Society, Bombay (India); Atomic Energy Society of 
Japan, Tokyo (Japan). 1991. [800p.] (CONF-9012164—: Indo-Japan 
seminar on thorium utilization, Bombay (India), 10-13 Dec 1990). In 
Proceedings of the Indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

India has limited uranium but vast thorium resources. The long 
term nuclear power pope would therefore depend on effec- 
tive introduction of *9*Th-*33U fuel cycle in PHWR which is the 
backbone of India’s nuclear power programme. An R and D project 
covering fabrication of ThO2-UO2 and ThO2PuO> fuels by powder- 
pellet and Sol-Gel Microsphere Pelletisation (SGMP) routes, 





thermophysical property evaluation of these materials and irradia- 
tion testing in the pressurised water loop of CIRUS is underway for 
the last 5 years. The present paper summarises the progress of this 
project at Radiometallurgy Division, BARC. (author). 6 refs., 8 figs. 


19586 (INIS-mf-13516, pp. 67-71) Thorium in the Indian 
HWR [Heavy Water Reactor]. Balakrishnan, Kamala (Bhabha 
Atomic Research Centre, Bombay (india). Reactor Engineering 
Div.). Indian Nuclear Society, Bombay (india); Atomic Energy Soci- 
ety of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (India), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

The major problem faced by thorium cycles all over the world to- 
day is not a technical one. It is a direct consequence of the fact 
that the uranium cycle has been so successful that there is little or 
no incentive for most countries to go for thorium cycle. In a situa- 
tion of this kind, it is not sufficient to show the desirability of 
thorium cycles in the long term; it is also important to demonstrate 
a scheme for the introduction of thorium into reactors in such a 
fashion that even short term benefits can be counted upon. In the 
long term, the possible options for the use of thorium in Indian re- 
actors are the following: (a)The self-sustaining thorium cycle 
(SSET), (b)The high conversion ratio high burnup cycle, and 
(c)The once through thorium cycle (OTT). These cycles are de- 
scribed in some detail and the results of studies on these cycles as 
applied to the Indian PHWR (pressurised heavy water reactor) are 
presented. In the immediate future, two options for the use of tho- 
rium in present day reactors have been identified. These are: 
(a)Thorium bundles for power flattening in the initial core of the 
PHWR, and (b)Use of unenriched thorium with U-Pu MOX in the 
PHWR reactor. The specific way in which these studies have been 
relevant to Indian reactors has been considered in the formulation 
of these schemes. (author). 2 tabs. 


19587 (INIS-mf—-13516, pp. 132-135) Loop experiments with 
thoria based fuels. Anantaraman, K. (Bhabha Atomic Research 
Centre, Bombay (India). Reactor Engineering Div.). Indian Nuclear 
Society, Bombay (India); Atomic Energy Society of Japan, Tokyo 
(Japan). 1991. [800p.] (CONF-9012164—: Indo-Japan seminar on 
thorium utilization, Bombay (India), 10-13 Dec 1990). In Proceed- 
ings of the Indo-Japan seminar on thorium utilization (held at 
Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

The Indian nuclear power program is based on Pressurised 
Heavy Water Reactors (PHWR). The PHWRs use natural UO, as 
fuel. The reserves of uranium in India are limited whereas the re- 
serves of thorium are large. A judicial use of the resources will 
involve not only the production of power but also conversion of a 
good part of fertile material (thorium) into fissile material. The utili- 
sation of thorium primarily is a two stage process: (1)Conversion of 
thorium to uranium-233 and (2)Utilisation of uranium-233. The main 
aim of this paper is to review the irradiation experience with thoria 
based fuels. The irradiation experience consists of (i)irradiation of 
zircaloy clad ThOz fuel bundles in MAPS reactors. (ii)lrradiation of 
aluminium clad ThO. fuel in Dhruva reactor and (iii)lrradiation of 
(ThOz-PuOz) clad in zircaloy in Pressurised Water Loop (PWL) 
CIRUS. The irradiation of (ThO2PuO2) fuel is described in detail. 
(author). 1 fig., 5 tabs. 


19588 (INIS-mf-13516, pp. 127-131) Design and irradiation 
experience with thorium bundles in MAPS [Madras Atomic 
Power Station]. Das, M. (Nuclear Power Corporation, Bombay (in- 
dia)). Indian Nuclear Society, Bombay (india); Atomic Energy 
Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (india), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Irradiation tests on ThOz fuel bundles were carried out in MAPS 
to support the contention that ThO, fuel can be used in Pres- 
surised Heavy Water Reactors (PHWRs) with only minor changes 
to the current design of fuel bundle. It was proposed to use tho- 
rium bundles instead of depleted uranium for the initial loading in 
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NAPP-2 reactor to obtain the required flux flattening. Before load- 
ing ThOz bundles in NAPP-2 reactors, it was felt necessary to 
irradiate a few ThO2 bundles in MAPP-1 to prove the design of the 
bundles and gain irradiation experience in order to provide capabil- 
ity for assessment of possible advanced fuel cycle. A specification 
for ThOz pellets for reactor fuel elements was developed and the 
pellets were fabricated as per this specification. Fuel element and 
bundle assembly designs were similar to normal UO. bundles ex- 
cept for certain modifications which were finalized after carrying out 
the thermal and mechanical design analyses. Four bundles were ir- 
radiated in 4 different channels of MAPS-1 reactor for a period of 
about 300 effective full power days. The design of ThO. elements, 
the specifications of ThOz2 pellets ,design modifications of fuel bun- 
dies and irradiation performance are discussed. (author). 3 refs., 5 
figs., 4 tabs. 


19589 (INIS-mf-13516, pp. 224-229) Analysis of heavy wa- 
ter moderated lattice experiments with thorium oxide fuel. 
Krishnani, P.D. (Bhabha Atomic Research Centre, Bombay (India). 
Theoretical Physics Div.); Nakra, A.N.; Srinivasan, K.R. Indian Nu- 
clear Society, Bombay (India); Atomic Energy Society of Japan, 
Tokyo (Japan). 1991. [300p.] (CONF-9012164-: Indo-Japan semi- 
nar on thorium utilization, Bombay (India), 10-13 Dec 1990). In 
Proceedings of the indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Use of thorium in heavy water reactors has been a long standing 
goal because of potential for increasing energy reserves. However, 
very few lattice physics experiments have been done with thorium 
fuel, owing to the fact that this fuel is not being used presently and 
accuracy of thorium cross sections has not been fully ascertained. 
The Canadian experiments on ThO2-UOz fuel in heavy water 
moderator have been analysed. The computer code CLUB for eval- 
uating the heavy water moderated lattices has been developed. 
This is a lattice code, in which the fuel cluster geometry is treated 
exactly. The multigroup transport equation is solved by combination 
of collision probability (CP) method (in small scale) and interface 
current technique (in large scale). This code uses WIMS library, 
which has been extensively used for analysing a large number of 
experiments with enriched uranium and mixed oxide fuel in light 
water moderated reactors and in heavy water moderated reactors 
with natural uranium oxide fuel (of different type clusters namely 7, 
19, 28 and 37 rod cluster) and various coolants such as DoO, air 
and organic at different lattice pitches. Results were generally 
found to be encouraging in all cases. In order to validate this code 
CLUB and to ascertain the accuracy of thorium cross sections 
used by us, the Canadian measurement of 19 rod ThO2-1.5 wt% 
UO. (938 wt% U?5> enriched) fuel cluster were analysed. These 
measurements of buckling, reaction rates and initial conversion ra- 
tio were done at different hexagonal lattice pitches using D2O, air 
and H20 coolants. Analysis shows that there is a systematic error 
in prediction of Keff which is unpredicted (ave.) by 1.0% whereas 
for uranium oxide fuel, it is predicted within +0.5% of unity. Error in 
calculated values of fast fission ratio was observed to be very 
large, whereas good agreement is found for initial values. 
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Refer also to citation(s) 18949, 19102, 19103, 19105, 19107, 
19108, 19110, 19111, 19139, 19647, 19697, 19698, 19901, 22452 


19590 (ANL/FC/CP-77545) Transuranic material recovery 
in the Integral Fast Reactor fuel cycle demonstration. Benedict, 
R.W.; Goff, K.M. Argonne National Lab., IL (United States). [1993]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930205-24: Waste manage- 
ment '93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93009213. Source: OSTI; NTIS; INIS; GPO Dep. 

The Integral Fast Reactor is an innovative liquid metal reactor 
concept that is being developed by Argonne National Laboratory. It 
takes advantage of the properties of metallic fuel and liquid metal 
cooling to offer significant improvements in reactor safety, opera- 
tion, fuel cycle economics, environmental protection, and 
safeguards. The plans for demonstrating the IFR fuel cycle, includ- 
ing its waste processing options, by processing irradiated fuel from 
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the Experimental Breeder Reactor-ll fuel in its associated Fuel Cy- 
cle Facility have been developed for the first refining series. This 
series has been designed to provide the data needed for the fur- 
ther development of the IFR program. An important piece of the 
data needed is the recovery of TRU material during the reprocess- 
ing and waste operations. 


19591 (IAEA-TECDOC-693, pp. 55-57) Some physics as- 
pects of minor actinide recycling in fast reactors. Wehmann, 
U.K. (Siemens AG, Bergisch Gladback (Germany)). International 
Atomic Energy Agency, Vienna (Austria). Mar 1993. (CONF- 
9209224—: Specialists’ meeting on use of fast breeder reactors for 
actinide transmutation, Obninsk (Russian Federation), 22-24 Sep 
1992). In Use of fast reactors for actinide transmutation: Proceed- 
ings of a specialists meeting held in Obninsk, Russian Federation, 
22-24 September 1992. [126p.] Order Number DE93623762. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the paper some results of studies on cores with the potential 
for a reduced SVE are described and the influence of MA recycling 
on these cores will be discussed. (author). 2 refs, 2 figs, 2 tabs. 


19592 (IAEA-TECDOC-693, pp. 61-66) Actinide transmuta- 
tion in the advanced liquid metal reactor (ALMR). Cockey, C.L. 
(General Electric Co., San Jose, CA (United States). Nuclear En- 
ergy Div.). International Atomic Energy Agency, Vienna (Austria). 
Mar 1993. (CONF-9209224—: Specialists’ meeting on use of fast 
breeder reactors for actinide transmutation, Obninsk (Russian Fed- 
eration), 22-24 Sep 1992). In Use of fast reactors for actinide 
transmutation: Proceedings of a specialists meeting held in Ob- 
ninsk, Russian Federation, 22-24 September 1992. [126p.] Order 
Number DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

The Advanced Liquid Metal Reactor (ALMR) is a US Department 
of Energy (DOE) sponsored fast reactor design based on the 
Power Reactor, Innovative Small Module (PRISM) concept origi- 
nated by General Electric. The current reference design is a 471 
MWt modular reactor loaded with ternary metal fuel. This paper 
discusses actinide transmutation core designs that fit the design 
envelope of the ALMR and utilize spent LWR fuel as startup mate- 
rial and makeup. Actinide transmutation may be accomplished in 
the ALMR by using either a breeding or burning configuration. Life- 
time actinide mass consumption is calculated as well as changes 
in consumption behaviour throughout the lifetime of the reactor. Im- 
pacts on system operational and safety performance are evaluated 
in a preliminary fashion. (author). 3 refs, 6 figs, 3 tabs. 


19593 (IAEA-TECDOC-693, pp. 67-69) Minor actinide con- 
taining fuels for transmutation purposes. Koch, L. (Commission 
of the European Communities, Karlsruhe (Germany). European 
Inst. for Transuranium Elements); Coquerelle, M.; Richter, K. Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1993. 
(CONF-9209224-—: Specialists’ meeting on use of fast breeder re- 
actors for actinide transmutation, Obninsk (Russian Federation), 
22-24 Sep 1992). In Use of fast reactors for actinide transmutation: 
Proceedings of a specialists meeting held in Obninsk, Russian 
Federation, 22-24 September 1992. [126p.] Order Number 
DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

In the last 20 years the Institute for Transuranium Elements is 
developing MA containing fuels for fast reactors. There are several 
incentives to recycle these materials in fast reactors: increased en- 
ergy generation, prolonged burn-up reactivity, last but not least 
reduced radiotoxicity of discharged waste. The basic knowledge to 
design fuels on an oxide and alloy basis has been obtained from 
experimental studies and simulation experiments. Fuel pins of dif- 
ferent MA compositions have been and will be irradiated in 
PHENIX. First results of the post-irradiation examinations are 
given. (author). 15 refs, 1 fig., 4 tabs. 


19594 (IAEA-TECDOC—693, pp. 70-73) Physics considera- 
tions in the design of liquid metal reactors for transuranium 
element consumption. Khalil, H. (Argonne National Lab., IL 
(United States)); Hill, R.; Fujita, E.; Wade, D. International Atomic 
Energy Agency, Vienna (Austria). Mar 1993. (CONF-9209224—: 
Specialists’ meeting on use of fast breeder reactors for actinide 
transmutation, Obninsk (Russian Federation), 22-24 Sep 1992). In 
Use of fast reactors for actinide transmutation: Proceedings of a 
specialists meeting held in Obninsk, Russian Federation, 22-24 
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September 1992. [126p.] Order Number DE93623762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The management of transuranic nuclides in liquid metal reactors 
(LMR's) is considered based on the use of the Integral Fast Reac- 
tor (IFR) concept. Unique features of the IFR fuel cycle with respect 
to transuranic management are identified. These features are ex- 
ploited together with the hard spectrum of LMR's to demonstrate 
the neutronic feasibility of a wide range of transuranic management 
options ranging from efficient breeding to pure consumption. Core 
physics aspects of the development of a low sodium void worth 
transuranic burner concept are described. Neutronics performance 
parameters and reactivity feedback characteristics estimated for 
this core concept are presented. (author). 11 refs, 4 tabs. 


19595 (IAEA-TECDOC-693, pp. 77-86) Radwaste transmu- 
tation in nuclear reactors. Shmelev, A.N. (Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (Russian Federation)); Ku- 
likov, G.G.; Apse, V.A.; Glebov, V.B.; Tsurikov, D.F.; Morozov, 
A.G. International Atomic Energy Agency, Vienna (Austria). Mar 
1993. (CONF-9209224—-: Specialists’ meeting on use of fast 
breeder reactors for actinide transmutation, Obninsk (Russian Fed- 
eration), 22-24 Sep 1992). In Use of fast reactors for actinide 
transmutation: Proceedings of a specialists meeting held in Ob- 
ninsk, Russian Federation, 22-24 September 1992. [126p.] Order 
Number DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

The burnup of minor actinides may be realized both in fast and 
thermal reactors. The principal difference of minor actinides burn- 
up in thermal and fast reactors concerns with the neutron balance: 
in thermal reactor the neutron balance is negative with neutron 
consumption and otherwise in fast reactor the neutron balance is 
positive with production of excessive neutrons. Applying of fuel 
containing minor actinides in FBRs leads to degradation of safety 
characteristics, namely to decreasing of effective fraction of 
delayed neutrons Bef and to high positive sodium void effect of re- 
activity to upgrade the value of Bef it is supposed the addition of 
the fissile nuclides characterized by high fraction of delayed neu- 
trons in fuel composition. The decreasing of sodium void reactivity 
may be achieved by use of potassium as a coolant (or potassium 
alloys Na-K, K-Pb). (author). 11 refs, 6 figs, 5 tabs. 


19596 (IAEA-TECDOC—693, pp. 86-93) Minor actinide trans- 
mutation in fission reactors and fuel cycle considerations. 
Mukaiyama, T. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan)); Yoshida, H.; Ogawa, T. International Atomic En- 
ergy Agency, Vienna (Austria). Mar 1993. (CONF-9209224—: 
Specialists’ meeting on use of fast breeder reactors for actinide 
transmutation, Obninsk (Russian Federation), 22-24 Sep 1992). In 
Use of fast reactors for actinide transmutation: Proceedings of a 
specialists meeting held in Obninsk, Russian Federation, 22-24 
September 1992. [126p.] Order Number DE93623762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The concept of minor actinide burner reactor is proposed as an 
efficient and effective way to transmute long-lived minor actinides 
in order to ease the burden of high-level radioactive waste disposal 
problem. Conceptual design studies of minor actinide burner reac- 
tors and the fuel cycle facilities were performed to obtain a reactor 
model with very hard neutron spectrum and very high neutron flux 
in which minor actinides can be fissioned efficiently. Two models of 
burner reactors were obtained, one with metal fuel core and the 
other with particle fuel core. Minor actinide transmutation by the 
actinide burner reactors is compared with that by power reactors 
from both the reactor physics and fuel cycle facilities view point. 
(author). 8 refs, 6 figs, 6 tabs. 


19597 (IAEA-TECDOC-693, pp. 94-98) Homogeneous recy- 
cling ef minor actinides in an EFR type fast reactor. Wiese, 
H.W. (Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Neutronenphysik und Reaktortechnik); Krieg, B. International 
Atomic Energy Agency, Vienna (Austria). Mar 1993. (CONF- 
9209224—: Specialists’ meeting on use of fast breeder reactors for 
actinide transmutation, Obninsk (Russian Federation), 22-24 Sep 
1992). In Use of fast reactors for actinide transmutation: Proceed- 
ings of a specialists meeting held in Obninsk, Russian Federation, 
22-24 September 1992. [126p.] Order Number DE93623762. 
Source: OSTI; NTIS (US Sales Only); INIS. 





The capability of the European Fast Reactor (EFR) as a typical 
large fast reactor to incinerate the minor actinides Np and Am, 
produced in LWRs, has been investigated for the case of homoge- 
neous recycling of Np, Am and Pu. Detailed account is taken for a 
three-region reload scheme in which every two years 1/3 of the 
core is refuelled. The fraction of admixed minor actinides is varied 
from 2.8 to 7.5%. Results are given in terms of the number of 
clean-up LWRs by one burner, the nuclide inventories during recy- 
cling, and the risk potential of the waste from the incineration 
system compared to the non-incineration case. It is concluded that 
an enforced research should be done in chemistry to prove that a 
satisfactory separation especially of Am and also of Cm from the 
rare earths in the waste is possible on large scale. (author). 4 refs, 
7 figs, 1 tab. 


19598 (IAEA-TECDOC-—693, pp. 99-108) Characteristics of 
TRU transmutation in an LMFBR. Wakabayashi, T. (Power Reac- 
tor and Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). 
Oarai Engineering Center); Yamaoka, M. International Atomic En- 
ergy Agency, Vienna (Austria). Mar 1993. (CONF-9209224—: 
Specialists’ meeting on use of fast breeder reactors for actinide 
transmutation, Obninsk (Russian Federation), 22-24 Sep 1992). In 
Use of fast reactors for actinide transmutation: Proceedings of a 
specialists meeting held in Obninsk, Russian Federation, 22-24 
September 1992. [126p.] Order Number DE93623762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Feasibility studies of TRU transmutation in an LMFBR has been 
performed to establish the technology. Parametric calculations 
were performed for a conventional 1000MWe LMFBR core to es- 
tablish characteristics of TRU transmutation in an LMFBR core and 
also to establish TRU loading method which has no serious influ- 
ence on core design. TRU loading decreased the burnup reactivity 
loss, which is a desirable feature for extending the reactor opera- 
tion. TRU transmutation rate reaches approximately 11% per cycle 
and amount of TRU transmutation with TRU ratio of 5% is almost 
six times as much as that of TRU from a 1000MWe-class LWR. 
Homogeneous TRU-loading has almost no serious influence on 
core performances. However, it is desirable to limit TRU loading 
ratio to several percent for reactor operational safety. Heteroge- 
neous TRU-loading method resulted in a larger power swing. 
Further optimization is necessary to clarify the feasibility of the 
method. Study on an innovative core concept for TRU transmuta- 
tion was also carried out. Neutronic feasibility was studied on a 
1000MWe Super Long-Life Core (SLLC) with no need of fuel 
exchange during plant life. SLLC is an attractive option for trans- 
muting TRU nuclides since it can transmute them with confining 
them into the reactor during plant life. Remarkable reduction of 
both reactivity change and power variation during burnup is possi- 
ble by optimizing the amount and zoning of TRU loaded. Reactivity 
change and power swing during 30 years of optimized core are 
less than half of those of SLLC with no TRU loaded. Amount of 
TRU transmuted is about 10ton which corresponds to the amount 
of TRU produced by 13 LWRs. SLLC loaded with TRU fuel was 
found feasible from neutronic point of view. R and D programs are 
being pursued in PNC-Japan. 


19599 (IAEA-TECDOC-693, pp. 109-113) Experimental 
investigations concerning the problem of minor actinide trans- 
mutation. Bednyakov, S.M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst.); Doulin, V.A.; Matveenko, I.P.; 
Tsibulya, A.M.; Zvonarev, A.V. International Atomic Energy Agency, 
Vienna (Austria). Mar 1993. (CONF-9209224-: Specialists’ meeting 
on use of fast breeder reactors for actinide transmutation, Obninsk 
(Russian Federation), 22-24 Sep 1992). In Use of fast reactors for 
actinide transmutation: Proceedings of a specialists meeting held 
in Obninsk, Russian Federation, 22-24 September 1992. [126p.] 
Order Number DE93623762. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A systematic investigation of MA transmutation started at BFS 
assemblies in 1991. The first experiments were carried out using 
absolute calibrated fission chambers and reactivity perturbations by 
a small MA sample. (author). 2 refs, 2 figs, 6 tabs. 


19600 (IAEA-TECDOC-693, pp. 114-117) A concept of spe- 
cialized fast reactor for minor actinide burning. Matveyev, V.I. 
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(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (Russian Federation). Fiziko-Ehnergeticheskij 
Inst.); Ivanov, A.P.; Efimenko, E.M. International Atomic Energy 
Agency, Vienna (Austria). Mar 1993. (CONF-9209224—: Special- 
ists’ meeting on use of fast breeder reactors for actinide 
transmutation, Obninsk (Russian Federation), 22-24 Sep 1992). In 
Use of fast reactors for actinide transmutation: Proceedings of a 
specialists meeting held in Obninsk, Russian Federation, 22-24 
September 1992. [126p.] Order Number DE93623762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper presents a concept of specialized sodium cooled fast 
reactor core designed for minor actinide burning. A special feature 
of the core at issue is utilization of free from fertile uranium-238 fuel 
material based on inert matrix with zirconium. The selection of this 
material enables to rise the portion of minor actinides in a mixture 
with uranium-235 or plutonium within the framework of the restric- 
tions Sodium Void Reactivity Effect (SVE) and this ensures their 
efficient burn-up. The paper contains the results of physical calcu- 
lations of two cores of this type: for modular type reactor of 170 
MWe and for BN-800-type reactor. (author). 1 ref., 1 fig., 6 tabs. 
19601 (INIS-mf-13516, pp. 21-28) Global nuclear energy 
system-— thorium molten-salt nuclear energy synergetics. Fu- 
rukawa, Kazuo (Tokai Univ., Kanagawa (Japan). Inst. of Research 
and Devel.); Mitachi, Kohshi; Kato, Yoshio; Lecocgq, Alfred. Indian 
Nuclear Society, Bombay (India); Atomic Energy Society of Japan, 
Tokyo (Japan). 1991. [800p.] (CONF-9012164-: Indo-Japan semi- 
nar on thorium utilization, Bombay (India), 10-13 Dec 1990). In 
Proceedings of the Indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple rational thorium (Th) breeding fuel cycle system, the 
Thorium Molten-Salt Nuclear Energy Synergetics [THORIMS-NES], 
composed of simple power stations [utility facility] and fissile pro- 
ducers [process facility], is proposed to establish the essential 
improvement in issues of safety, power-size flexibility, anti-terrorism 
and radio-waste, economy, etc. securing the simple operation, 
maintenance and chemical processing. The design study of small 
Molten-Salt Reactor, FUuJI-Il, was performed from 1983, and it 
showed that it would have a fuel self-sustaining character even not 
only in a small size, 350MWth-155MWe, but also in the conditions 
of no core-graphite exchange and no continuous chemical process- 
ing, except Kr, Xe and T removal. FUJI-II will be effectively able to 
incinerate the trans-U elements in the rate of ca.50 kg/y, by replac- 
ing about one-third of standard °°°U fissile. The fissile producers 
were studied since 1980 and proposed the Accelerator Molten-Salt 
Breeder [AMSB], as one of the most promising one, which held a 
target salt containing 0.5 mol % 7°5UF, produced by the spallation 
of Th or U nuciei in salt and 1 GeV proton. The target salt can be 
supplied straightly to the fuel tank of Molten-Salt Reactors (FUJI). 
(author). 20 refs., 6 figs., 3 tabs. 


19602 (INIS-mf-13516, pp. 47-56) Utilisation of thorium in 
LMFBRs. Lee, S.M. (Indira Gandhi Centre for Atomic Research, 
Kalpakkam (India). Reactor Physics Div.); John, T.M.; Menon, 
P.V.K.; Ganesan, S.; Ramanadhan, M.M.; Gopalakrishnan, V.; 
Shankar Singh, R. Indian Nuclear Society, Bombay (India); Atomic 
Energy Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF- 
9012164—: Indo-Japan seminar on thorium utilization, Bombay 
(India), 10-13 Dec 1990). In Proceedings of the Indo-Japan semi- 
nar on thorium utilization (held at Bombay during December 10-13, 
1990). Order Number DE93623250. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Studies have been performed to estimate the breeding and 
growth potential for various combinations of fissile and fertile mate- 
rial in the carbide form in a 500 MWe sized Liquid Metal cooled 
Fast Breeder Reactor (LMFBR). The fertile materials considered 
are 2°58) and 252Th, and the fissile materials are Pu and 2°9U. The 
reference LMFBR for this study is a conventional pool type mixed 
plutonium-uranium carbide fuelled reactor with a two enrichment 
zone homogeneous core layout. Based on the calculations for the 
reference LMFBR, an advanced LMFBR concept is defined which 
could lead to reasonably good breeding characteristics for the tho- 
rium cycle. To study the sensitivity of the thorium fuelled reactor to 
nuclear data uncertainties, multigroup cross section sets have been 
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generated for 5°Th and 7°5U from different evaluated data files 
such as ENDF/B-IV, JENDL-2, ENDL-84 and ENDF/B-V. These 
sets are intercompared by calculating the breeding gain and dou- 
bling time for the advanced LMFBR and significant differences are 
observed. Detailed neutronics calculations for the reference and 
advanced LMFBRs on the Pu-U and U-Th cycles have been made 
to establish the data base for growth characteristics. Strategies for 
utilisation of uranium and thorium resources are then defined and 
alternative scenarios to achieve the target electric demand are 
studied. Based on these studies quantitative estimates have been 
made for the times required to attain the specified target electric 
demand for differing times of introduction of the thorium cycle in 
LMFBRs. (author). 13 refs., 2 figs., 8 tabs. 


19603 (INIS-mf-13516, pp. 105-115) Fabrication of FBTR 
thoria blanket assemblies at NFC, Hyderabad. Gupta, U.C. (Nu- 
clear Fuel Complex, Hyderabad (India)). Indian Nuclear Society, 
Bombay (India); Atomic Energy Society of Japan, Tokyo (Japan). 
1991. [300p.] (CONF-9012164-: Indo-Japan seminar on thorium 
utilization, Bombay (India), 10-13 Dec 1990). In Proceedings of the 
Indo-Japan seminar on thorium utilization (held at Bombay during 
December 10-13, 1990). Order Number DE93623250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Thorium is used in the blanket sub-assemblies of the FBTR 
(Fast Breeder Test Reactor) core. The sub-assemblies are loaded 
along the periphery of the ore. Thoria powder is received from M/s 
Indian Rare Earths Limited and processed further at the Nuclear 
Fuel Complex (NFC) to produce high density thoria pellets. 
Elements containing these pellets are then made. A blanket sub- 
assembly is a cluster of seven such elements contained in a 
hexagonal wrapper tube with a foot section welded at its bottom 
end and a lifting head section at the top end. The details of manu- 
facture of such subassemblies at Nuclear Fuel Complex are 
presented. (author). 4 refs., 12 figs. 


19604 (INIS-mf-13516, pp. 273-280) Preliminary safety ex- 
amination on thorium molten-salt nuclear energy synergetics. 
Furukawa, Kazuo (Tokai Univ., Kanagawa (Japan). Inst. of Re- 
search and Devel.); Kato, Yoshio; Mitachi, Kohshi; Lecoca, Alfred. 
Indian Nuclear Society, Bombay (India); Atomic Energy Society of 
Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: Indo-Japan 
seminar on thorium utilization, Bombay (India), 10-13 Dec 1990). In 
Proceedings of the Indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

The new global fission industry for the next century should keep 
a strong public acceptance, which means to ensure an enough ra- 
tional safety feature not only in the engineering issue but also in all 
issues of integral fuel-cycle system. In this sense, the safety char- 
acteristics of the Thorium Molten-Salt Nuclear Energy Synergetic 
System (THORIMS-NES) is widely examined relating with the sev- 
eral aspects of environmental (including resources, radio-waste, 
etc.) social (including anti-nuclear proliferation and terrorism, etc), 
basic technological, engineering, institutional, and economical as- 
pects. From this examination it seems that this system is verified 
as one of the most promising measures of North-South problem, 


greenhouse effect, etc in the world. (author). 11 refs., 3 figs., 5 
tabs. 


19605 (INIS-mf—13516, pp. 236-240) Operational experience 
with sup(233)U uranyl nitrate solution reactor PURNIMA-II. 
Chandramoleshwar, K. (Bhabha Atomic Research Centre, Bombay 
(India). Neutron Physics Div.); Pasupathy, C.S.; Rasheed, K.K.; 
Srinivasan, M.; Subba Rao, K. Indian Nuclear Society, Bombay (In- 
dia); Atomic Energy Society of Japan, Tokyo (Japan). 1991. [300p.] 
(CONF-9012164—: Indo-Japan seminar on thorium utilization, Bom- 
bay (india), 10-13 Dec 1990). In Proceedings of the Indo-Japan 
seminar on thorium utilization (held at Bombay during December 
10-13, 1990). Order Number DE93623250. Source: OSTI; NTIS 
(US Sales Only); INIS. 

PURNIMA II was a homogeneous zero power reactor experiment 
carried out at Trombay in 1984-86, using 295U uranyl nitrate solu- 
tion as fissile material and BeO reflector. Objective of the reactor 
was to validate *°°U cross section data. Agreement between ex- 
perimental and calculated values boosted confidence in physics 
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design of the neutron source reactor KAMINI at Kalpakkam. Grav- 
ity drop of safety plates and a safety block constituted rapid 
shutdown mechanisms; there also were two control rods. The core 
vessel was connected by valves and pipings to a fuel solution stor- 
age tank welded to the bottom plate of a pair of glove boxes. A 
systematic study was carried out of variation of critical mass as a 
function of fuel solution concentration. This study showed that 
minimum critical mass for this system was 397 g of *55U with a so- 
lution of 78 g/l. Calculations had indicated that about 3 mm rise in 
solution level could take the reactor from critical state to prompt 
critical; hence monitoring and maintaining constant solution level 
was important. One aspect which caused concern was high 
gamma background in vicinity of fuel solution due to 7 ppm 23*U 
whose gamma emitting daughter products Bi and Tl gives 50% of 
its peak activity within one year. To keep the radiation levels under 
control an in situ chemical separation facility was set up inside the 
glove box. Apart from reactor physics experiments two interesting 
experiments carried out were measurement of temperature coeffi- 
cient of reactivity and study of time behaviour of photoneutrons 
decay in Be. This last experiment is unique in the sense that it was 
for the first time that data vis a vis behaviour of photoneutrons pro- 
duced in Be as a result of °95U fission product decay gamma 
interaction was investigated and reported. 


19606 (IWGFR-80) LMFBR plant parameters 1991. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Mar 1991. [186p.] Order Number 
DE93624635. Source: OSTI; NTIS (US Sales Only); INIS. 

The document has been prepared on the basis of information 
provided by the members of the IAEA International Working Group 
on Fast Reactors (IWGFR). It contains updated parameters of 27 
experimental, prototype and commercial size liquid metal fast 
breeder reactors (LMFBRs). Most of the reactors are currently in 
operation, under construction or in an advanced planning stage. 
Parameters of the Clinch River Breeder Reactor (USA), PEC 
(Italy), RAPSODIE (France), DFR (UK) and EFFBR (USA) are 
included in the report because of their important role in the devel- 
opment of LMFBR technology from first LMFBRs to the prototype 
size fast reactors. Two more reactors appeared in the list: Euro- 
pean Fast Reactor (EFR) and PRISM (USA). Parameters of these 
reactors included in this publication are based on the data from the 
papers presented at the 23rd Annual Meeting of the IWGFR. All in 
all more than four hundred corrections and additions have been 
made to update the document. The report is intended for special- 
ists and institutions in industrialized and developing countries who 
are responsible for the design and operation of liquid metal fast 
breeder reactors. 


19607 (IWGFR-81) Review of the IWGFR activities for the 
period since the 23. annual meeting of the IWGFR. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Feb 1991. [9p.] Order Number 
DE93624636. Source: OSTI; NTIS (US Sales Only); INIS. 

The document reviews the activities of the International Atomic 
Energy Agency within the framework of the International Working 
Group on Fast Reactors (IWGFR) which have been carried out 
based on IWGFR recommendations made at the previous meet- 
ings of the Working Group. 


19608 (IWGFR-82) 24. annual meeting of the International 
working group on fast reactors, Tsuruga, Japan, 15-18 April 
1991: Summary report. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Fast Reactors. May 
1991. [17p.] (CONF-9104316-: 24. annual meeting of the Interna- 
tional Working Group on Fast Reactors, Tsuruga (Japan), 15-18 
Apr 1991). Order Number DE93624637. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The agenda of the meeting included approval of the minutes of 
the 23rd meeting of the IWGFR, report of the Scientific Secretary 
regarding the activities of the Working Group, short presentation on 
national situation in nuclear energy and in the fast reactor field in 
particular, consideration of conferences on fast breeder reactors, 
consideration of arrangements for specialists’ meetings in 1991, 
selection of topics for specialists’ meetings to be held in 1992, con- 
sideration of joint research activities, informal discussion on "The 
Economics of Fast Reactors’. 





19609 (WHC-SA-1695) Life extension of  elevated- 
temperature reactors considering actual operating conditions. 
Ziada, H.H. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-930702-— 
6: Pressure vessel and piping conference, Denver, CO (United 
States), 25-29 Jul 1993). Order Number DE93006886. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Many reactors have experienced operating conditions less se- 
vere than those specified in the design. Their actual operating 
conditions may involve fewer or less severe transients, lower oper- 
ating temperatures, or a combination of these. Thus the actual 
operating conditions become important considerations in efforts to 
extend the life of reactor components. If the number of transients 
experienced is fewer than the number specified in the design, the 
actual transients must be reconstructed to determine extended life. 
When operating temperature is below 800 °F, fatigue damage 
becomes the controlling factor in life assessment. At operating tem- 
peratures above 800 °F (e.g., breeder reactors), creep damage 
becomes another controlling factor because residual stresses have 
a longer time for relaxation, a fact that will reduce creep damage. 
This study presents an approach to assessing the life of breeder 
reactor components when the actual transients are fewer in num- 
ber than those specified in the design. It also discusses the 
sensitivity of creep-fatigue damage in such factors when actual op- 
erating temperatures and the actual severity of transients fall below 
the design specifications. 
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Refer also to citation(s) 19763, 20043, 20098 


19610 (DOE/ER/75708-T1) Experimental and theoretical 
investigations of Cs-Ba vapor tacitron inverter for power con- 
ditioning in space power systems: Annual report, April 15, 
1992-April 14, 1993. Ei-Genk, M.; Murray, C.; Wernsman, B. New 
Mexico Univ., Albuquerque, NM (United States). Inst. for Space 
Nuclear Power Studies. Jan 1993. 53p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract FG02-92ER75708. 
(UNM-ISNPS—1-1993). Order Number DE93012971. Source: OST]; 
NTIS; INIS; GPO Dep. 

The operation characteristics of the Cs-Ba tacitron as a switch 
are investigated experimentally in three modes: (a) breakdown 
mode, (b) I-V mode, and (c) current modulation mode. The switch- 
ing frequency, grid potentials for ignition and extinguishing of 
discharge, and the Cs pressure and emission conditions (Ba pres- 
sure and emitter temperature) for stable current modulation are 
determined. The experimental data is also used to determine the 
off-time required for successful ignition, and the effects of the 
aforementioned operation parameters on the ignition duty cycle 
threshold for stable modulation. Operation parameters measured 
include switching frequency up to 20 kHz, hold-off voltage up to 
180 V, current densities in excess of 15 A/cm*, switch power den- 
sity of 1 kW/cm*. and a switching efficiency in excess of 90% at 
collector C: realer than 30 V. The voltage drop strongly depends 
on the Cs pressure and to a lesser extent on the emission condi- 
tions. Increasing the Cs pressure and/or the emission current 
lowers the voltage drop, however, for the same initial Cs pressure 
and emission conditions, the voltage drop in the I-V mode is usu- 
ally lower than that during current modulation. As long as the 
discharge current is kept lower that the.emission current, the volt- 
age drop during stable current modulation could be as low as 3 V. 


19611 (DOE/SF/19138-T5) S-PRIME Thermionic Space Nu- 
clear Power System Quality Assurance Program Plan. Jones, 
C.M. Rockwell International Corp., Canoga Park, CA (United 
States). Rocketdyne Div. 23 Sep 1992. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-92SF19138. 
Order Number DE93008481. Source: OSTI; NTIS; INIS; GPO Dep. 

This Quality Assurance Program Plan (QAPP)describes how the 
Thermionic Space Nuclear Power System Design and Technology 
Demonstration Project addresses the Quality Assurance require- 
ments delineated in DOE Order 5700.6C and the Thermionic 
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Program Management Plan 214PMP000001. The Quality Assur- 
ance Program is based on the following fundamental principles, 
which Rocketdyne endorses and the QA Project Manager and Pro- 
gram Manager shall enforce: Quality Achievement is a continuing 
responsibility of line organization at all levels; the Quality Assur- 
ance organization through the effective overview of work, gives 
additional assurance that specified requirements are met; risk is 
the fundamental consideration in determining to what extent the 
Quality Assurance Plan should be applied to items and processes; 
action is based on facts and analysis, customer driven quality, 
strong quality leadership and continuous improvement. 


19612 (JAERI-M-92-172) Outline of reactor physics tests 
conducted during the power-up tests in the nuclear ship 
MUTSU. Itagaki, Masafumi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Miyoshi, 
Yoshinori; Gakuhari, Kazuhiko; Okada, Noboru. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Nov 1992. 70p. (In Japanese). 
Order Number DE93788366. Source: OSTI; NTIS; INIS. 

The present report describes the outline of a series of reactor 
physics tests conducted during the power-up tests in the nuclear 
ship MUTSU, which started on March 29, 1990. The basic physics 
design parameters have been confirmed from these test results. In 
spite of a 16 year reactor stop and refabrications of fuel assem- 
blies and control rods in 1989, no change in reactor physics 
performance through the long period has been also demonstrated 
by comparing the present measured results with the data received 
in 1974. The digital reactivity meter used in the physics tests en- 
abled us to perform more efficient and accurate measurements of 
reactivity than the conventional period method. Most of the physics 
test results show the three-dimensional (3-D) core characteristics 
peculiar to ship reactors which are caused by partial insertion of 
control rods even under full power conditions. A 3-D reactor 
physics code developed for the MUTSU reactor has given excellent 
calculation results which agree quite well with these measured 
characteristics. (author). 


19613 (PNL-8549) Technology transfer personnel ex- 
change at the Boeing Company. Antoniak, Z.|. Pacific Northwest 
Lab., Richland, WA (United States). Mar 1993. 68p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010190. Source: OSTI; NTIS; 
GPO Dep. 

The objective of the exchange was to transfer Pacific Northwest 
Laboratory (PNL) technology and expertise in advanced ceramic 
fabric composites (ACFC) to the Boeing Defense & Space Group 
(Boeing Aerospace). Boeing Aerospace was especially interested 
in applying PNL-developed ACFC technology to its current and 
future spacecraft and space missions. Boeing has on-going inde- 
pendent research and development (R&D) programs on advanced 
radiators and heat pipes, therefore, PNL research in ceramic fabric 
heat pipes was of particular interest to Boeing. Thus, this 
exchange assisted in the transfer of PNL’s ACFC heat pipe tech- 
nology and other, related research capabilities to private industrial 
application. The project was proposed as an initial step in building 
a long-term collaborative relationship between Boeing and PNL 
that may result in future Cooperative Research and Development 
Agreements (CRADAs) and/or other types of collaborative efforts. 


2107 Regulation and Licensing 
Refer also to citation(s) 19358, 19359, 19360, 19361, 19746, 19932 


19614 (CONF-930523-5) Renewing the licenses of US nu- 
clear plants: An assessment of the socioeconomic impacts. 
Schweitzer, M. (Oak Ridge National Lab., TN (United States)); 
Saulsbury, J.W.; Schexnayder, S.M. Oak Ridge National Lab., TN 
(United States). [1993]. 16p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 18. National Association of Environmental 
Professionals (NAEP) annual conference on current and future pri- 
orities for environmental management; Raleigh, NC (United 
States); 24-26 May 1993. Order Number DE93011865. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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In recent years, increased national attention has been focused 
on the potential effects of renewing, or not renewing, the licenses 
of nuclear power plants as the oldest of them approach the end of 
the 40-year operating period allowed by their original licenses. As 
part of a larger study for the US Nuclear Regulatory commission 
(NRC), the authors conducted an assessment of the potential so- 
cioeconomic impacts to those communities throughout the country 
in which nuclear power plants are located and which, therefore, are 
most directly affected by renewal of nuclear power plant licenses. 
This paper focuses on six key issues that are traditionally consid- 
ered essential in the assessment of social impacts: Population; 
housing; tax payments; local public services; land use and devel- 
opment; and economic structure. 


19615 (INIS-mf-13522, pp. 2-32) The procedures of safety 
analysis of the sites of basic nuclear installations in France. 
Barber, P.; Faure, J. Moroccan-French cooperation in nuclear 
safety. Ministere de I'Energie et des Mines, Rabat (Morocco). Direc- 
tion de Il'Energie. Nov 1988. [193p.] (In French). (CONF-8811217-: 
Maroco-French cooperation in nuclear safety, Rabat (Morocco), 28 
Nov - 3 dec 1988). In The safety of nuclear sites. Order Number 
DE93624533. Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

The safety of the sites of basic nuclear installations in France 
results from a dialogue between, on one hand, the authorities rep- 
resented by the Nuclear Installation Safety Central Service and its 
technical support: the Protection and Nuclear Safety Institute, and 
on the other hand, the operating organism, for example the elec- 
tricity of France in case of nuclear power reactors. This dialogue 
leads to a pragmatic approach characterized by its flexibility and 
has permitted a fast document instruction while maintaining a high 
safety level. 8 figs. (F.M.). 


19616 (INIS-mf-13525) Project of moroccan regular frame- 
work. Amarof, L. (Ministere de I’Energie et des Mines, Rabat, 
(Morocco)). Moroccan-French cooperation in nuclear safety. Minis- 
tere de I'Energie et des Mines, Rabat (Morocco). Direction de 
Energie. Nov 1988. [19p.] (In French). (CONF-8811217—: Maroco- 
French cooperation in nuclear safety, Rabat (Morocco), 28 Nov - 3 
dec 1988). Order Number DE93624712. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Like the practices adopted by diverse countries for the nuclear 
facilities regulations and following the IAEA safety guides, a prelim- 
inary authorization regime bearing on: site selection, construction, 
commissioning, operation and decommissioning of nuclear facilities 
is laid down by the decree project related to nuclear facilities 
control and authorization. The required conditions and the prescrip- 
tions imposing to the applicant for ann authorization are stated by 
this decree. The latter enables the ministry of Energy and Mines to 
establish its modes and procedures of application and to make the 
IAEA safety guides and codes applicable as there is no national 
technical regulation. Concerning the adoption of a technical regula- 
tion, particularly in selection sites field, the Moroccan approach is 
well advised for the prescription of specified technical standards. 3 
figs., 6 refs. (F.M.). 


19617 (NUREG-0750-Vol.36-No.2) Nuclear Regulatory Com- 
mission issuances, August 1992: Volume 36, No. 2. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. Aug 1992. 
108p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


19618 (NUREG-0750-Vol.36-No.5) Nuclear Regulatory Com- 
mission issuances, November 1992: Volume 36, No. 5. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. Nov 1992. 
105p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 
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This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


19619 (NUREG—0750-Vol.37-No.2) Nuclear Regulatory Com- 
mission issuances, February 1993: Volume 37, No. 2. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. Feb 1993. 86p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


19620 (NUREG—1100-Vol.9) Budget estimates, fiscal years 
1994-1995: Volume 9. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Apr 1993. 212p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

This report contains the fiscal year budget justification to 
Congress. The budget provides estimates for salaries and ex- 
penses and for the Office of the Inspector General for fiscal years 
1994 and 1995. 


19621 (NUREG—1214-Rev.11) Historical data summary of 
the systematic assessment of licensee performance: Revision 
11. Allenspach, F. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Reactor Inspection and Licensee Per- 
formance. Feb 1993. 122p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

The Historical Data Summary of the Systematic Assessment of 
Licensee Performance (SALP) is produced periodically by the US 
Nuclear Regulatory Commission. This summary provides the re- 
sults of the assessment for each facility by NRC region and is 
further divided into the following-sections: Section 1 presents the 
most recent SALP report ratings for facilities in operation and un- 
der construction. Section 2 presents a chronological listing of all 
SALP report ratings for each operating facility. Section 3 for each 
facility under construction. For historical purposes, past construc- 
tion ratings for facilities that recently have been licensed also are 
listed in Section 3. 


19622 (NUREG—1220-Rev.1) Training review criteria and 
procedures: Revision 1. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Licensee Performance and 
Quality Evaluation. Jan 1993. 101p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This document provides direction to NRC personnel for reviewing 
training programs at nuclear power plants to verify compliance with 
the requirements of 10 CFR 50. 120 and 10 CFR 55 as applicable. 
It describes the process for evaluating the effectiveness of training 
programs, provides aids for collection of information during inter- 
views and observations, and provides criteria for evaluating the 
implementation of a systems approach to training. This document 
is not intended to have the effect of a regulation, it establishes no 
binding requirements or interpretations of NRC regulations. It is in- 
tended as guidance only. 


19623 (NUREG/CP-—0123-Suppl.1, pp. 1-6) The ASME codes 
and standards development process. Sheehan, M.E. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; American Society of Mechanical Engineers, New 
York, NY (United States). Board of Nuclear Codes and Standards. 
Nov 1992. (CONF-920732—Suppl.1: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing errata: Supplement 1. 
121p. Source: OSTI; NTIS; INIS; GPO. 





The ASME Codes and Standards Department provides a vital 
service to various industries, one of which is the nuclear power in- 
dustry. How the ASME standards developing committees operate 
and what are some of the forces that steer one in the standards 
writing business are discussed. Standards writing is a business 
with pitfalls and obstacles like anyother. One of the obstacles is 
basic, but subtle. Since standards evolve over time, how can one 
make accurate, timely responses to advances in an industry as dy- 
namic and nuclear power. To ensure quality standards, there is an 
involved process within ASME that must be followed for every new 
standard and each revision developed. This process is discussed. 


19624 (NUREG/CP-0128) Proceedings of the international 
workshop on conduct of inspections and inspector qualifica- 
tion and training. Grimes, B.K. (ed.). Nuclear Regulatory 
Commission, Washington, DC (United States). Feb 1993. 226p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). (NEA/CNRA/R-92-3;CONF-9208212-: _Interna- 
tional workshop on conduct of inspections and _ inspector 
qualification and training, Chattanooga, TN (United States), 31 Aug 
- 3 sep 1992). Source: OSTI; NTIS; INIS; GPO. 

In the Fall of 1991, the OECD Committee on Nuclear Regulatory 
Activities (CNRA) approved the proposal of the Working Group 
(WGIP) on Inspection Practices to hold a workshop on the conduct 
of inspections, inspector qualification and training, and shutdown 
inspections at the Technical Training Center of the USNRC in 
Chattanooga, Tennessee. The workshop was held from August 29 
to September 4, 1992. The workshop was preceded by an orienta- 
tion briefing for facilitators and a get-acquainted reception for 
participants. The workshop began with a plenary introductory ses- 
sion and ended with a plenary conclusion and evaluation session. 
Individual discussion sessions have been cataloged separately. 
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Refer also to citation(s) 18933, 19112, 19533, 19540, 19554, 
19558, 19561, 19578, 19579, 19580, 19590, 19601, 19608, 19614, 
19693, 22452, 22556 


19625 (CNIC—00575) The role and position of nuclear en- 
ergy in the long-term energy supply of China. Bao Yungiao 
(China Institute of Nuclear Industry Economics, Beijing (China)). 
China Nuclear Information Centre, Beijing, BJ (China). Mar 1992. 
[14p.] (In Chinese). (CINIE-0002.). Order Number DE93623911. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The history for development of world nuclear energy and policies 
in various countries are retrospected, and the development of 
world nuclear energy is reviewed. On the basis of analysis for the 
economy of nuclear power in abroad, it is verified that the cost of 
nuclear power is cheaper than that of coal-fired power. In the future, 
the nuclear power is still competitive in economy. The prospect for 
long-term energy supply in China is predicted on the present situa- 
tion of energy industry. It is estimated that the gap between energy 
demands and supply will become larger and larger. The solution is 
to develop nuclear energy in south-east area. The long-term de- 
mands of electricity and electrical resources are estimated in 
China, and if nuclear energy is utilized, it will optimize the constitu- 
tion of electricity. The economy of nuclear power is also evaluated. 
It is expected that the nuclear power will be cheaper than that of 
coal-fired power in China after equipment are made domestically 
and serially. From the analysis of the conditions of communication, 
transportation and pollution, the development of nuclear energy will 
reduce the tension of transportation and improve the environmental 
quality. Finally, the prospect of developing nuclear heating and the 
supply level of uranium resources in China are analyzed. 


19626 (CNIC—00603) Comparisons among different devel- 
opment ways of advanced reactors in China. Guo Xingqu 
(China Institute of Nuclear Economics, Beijing (China)); Lin Jian- 
wen; Wang Ruoli. China Nuclear Information Centre, Beijing, BJ 
(China). Mar 1992. [18p.] (CINIE-0003.). Order Number 
DE93623912. Source: OSTI; NTIS (US Sales Only); INIS. 

For the development of nuclear energy in the 21st century, 
China will select a new type reactor to develop, which will have 
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higher fuel efficiency, high safety and better economics. The selec- 
tion is among the types of FBR (fast breeder reactor), HTGR (high 
temperature gas-cooled reactor) and FFHR (fusion-fission hybrid 
reactor). Since the evaluation of advanced reactors involves many 
uncertain factors and the difficulty of quantization, both the AHP 
(analytic hierarchy process) method and expert consultation are 
adopted. Four aspects are taken in the norm system of AHP, i.e. 
safety, maturity of technology, economy and appropriateness. By 
using questionnaire method to experts and studying related docu- 
ments, five types of advanced reactor are selected, i.e. oxide 
fueled FBR, metal fueled FBR, uranium fueled HTGR, U-Th fueled 
HTGR and FFBR. Their evaluation parameters are a comprehen- 
sively assessed and sorted. About 130 experts and professors who 
have been working in the research institutes and government 
agencies of nuclear field are asked to give their comments on the 
development of advanced reactors. The response rate of question- 
naires is 86%, and the data collected are processed by computers. 
From the evaluation result of AHP method and expert consultation 
of the fast breeder reactor, especially, the metal fueled FBR, 
should have the priority in nuclear energy development in the 21st 
century in China. 


19627 (DOE/FTR-93010488) [Nuclear technology tomor- 
row]: Foreign trip report, September 10-23, 1992. Motes, B.G. 
(Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Applied Technology Dept.). USDOE Idaho Field Office, 
Idaho Falls, ID (United States). 14 Dec 1992. 37p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93010488. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Presented is Bill G. Motes’s trip report for attendance of the 
Third Annual Scientific Conference, “Nuclear Technology Tomor- 
row,” in St. Petersburg, Russia between September 14-18, 1992. 
Mr. Motes is Manager of the Environmental Technologies Subsec- 
tion of the Special Technologies Section. Special Technologies is in 
the Applied Technology Department of Westinghouse Idaho Nu- 
clear Company, Inc. The purpose of attending the conference was 
to obtain through formal presentations and informal discussions 
current information related to on-going nuclear fuel cycle activities 
in other countries. 


19628 (IAEA-TECDOC-699) impact of extended burnup on 
the nuclear fuel cycle: Proceedings of an advisory group 
meeting held in Vienna, 2-5 December 1991. International 
Atomic Energy Agency, Vienna (Austria). Apr 1993. [112p.] (CONF- 
9112160—: Advisory group meeting on the impact of extended 
burnup on the nuclear fuel cycle, Vienna (Austria), 2-5 Dec 1991). 
Order Number DE93624614. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Advisory Group Meeting was held in Vienna from 2 to 5 De- 
cember 1991, to review, analyse, and discuss the effects of burnup 
extension in both light and heavy water reactors on all aspects of 
the fuel cycle. Twenty experts from thirteen countries participated 
in this meeting. There was consensus that both economic and en- 
vironmental benefits are driving forces toward the achievement of 
higher burnups and that the present trend of burnup extension may 
be expected to continue. The extended burnup has been consid- 
ered for the three main stages of the fuel cycle: the front end, 
in-reactor issues and the back end. Thirteen papers were 
presented. A separate abstract was prepared for each of these pa- 
pers. Refs, figs and tabs. 


19629 (IAEA-TECDOC-699, pp. 33-36) Necessity for and 
feasibility of burnup extension in China’s nuclear industry. Liu 
Zhenglun (Shanghai, Nuclear Engineering Research and Design 
Inst., Shanghai (China)). International Atomic Energy Agency, Vi- 
enna (Austria). Apr 1993. (CONF-9112160—-: Advisory group 
meeting on the impact of extended burnup on the nuclear fuel cy- 
cle, Vienna (Austria), 2-5 Dec 1991). In Impact of extended burnup 
on the nuclear fuel cycle: Proceedings of an advisory group meet- 
ing held in Vienna, 2-5 December 1991. [112p.] Order Number 
DE93624614. Source: OSTI; NTIS (US Sales Only); INIS. 

The incentives to extend burnup are present in China, even nu- 
clear power development is at the starting stage. The studies for 
extending burnup are based on that civilian nuclear power is the 
priority of the nuclear industry and that a fair-sized fuel industrial 
complex has been formed in China. Qinshan NPP's reactor design 
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and in-core fuel management are briefly presented. In the case of 
Qinshan NPP-1, the fuel cycle economic evaluation using the com- 
mon economic input parameters are conducted. The study results 
show that extension burnup is very beneficial for reducing the 
costs of the fuel cycle and the utilization of nuclear resource. A 
Graduate Research and Development Programme for extended 
burnup is taking place in China. (author). 8 refs. 


19630 (IAEA-TECDOC-—699, pp. 37-44) Present status of the 
nuclear fuel cycle in the CSFR. Pazdera, F. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez (Czech Republic)). International Atomic 
Energy Agency, Vienna (Austria). Apr 1993. (CONF-9112160—-: Ad- 
visory group meeting on the impact of extended burnup on the 
nuclear fuel cycle, Vienna (Austria), 2-5 Dec 1991). In Impact of 
extended burnup on the nuclear fuel cycle: Proceedings of an ad- 
visory group meeting held in Vienna, 2-5 December 1991. [112p.] 
Order Number DE93624614. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper gives an overview of present fuel cycle activities in 
CSFR and perspectives of its development. Discussed are results 
of preliminary evaluation of alternative fuel cycle options. Main 
attention is devoted to technical and economical problems of ex- 
tended burnup, with special emphasis on WWER reactors. The 
most important part for further consideration is the backend of the 
nuclear fuel cycle, especially for the once-through alternative. (au- 
thor). 9 refs, 9 figs, 1 tab. 


19631 (IAEA-TECDOC-699, pp. 44-49) Near-term plans to- 
wards increased discharge burnups in Finnish power reactors: 
Review of background aspects and current activities. Kelppe, 
S. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1993. 
(CONF-9112160—: Advisory group meeting on the impact of ex- 
tended burnup on the nuclear fuel cycle, Vienna (Austria), 2-5 Dec 
1991). In Impact of extended burnup on the nuclear fuel cycle: 
Proceedings of an advisory group meeting held in Vienna, 2-5 De- 
cember 1991. [112p.] Order Number DE93624614. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Fuel cycles for the two reactor types used in Finland, 2x WWER- 
440, 2xABB Atom BWR, are described. The current burnup limits 
and some of the technical aspects affecting the limits now and in 
the near future are reviewed. Examinations and research that the 
Finnish power companies carry out to increase high burnup data 
are listed. (author). 5 refs. 


19632 (IAEA-TECDOC-—699, pp. 49-57) Compatibility of ex- 
tended burnup with French fuel cycle installations. Demoulins, 
P. (Electricite de France, Paris (France). Service des Com- 
bustibles); Saverot, P. International Atomic Energy Agency, Vienna 
(Austria). Apr 1993. (CONF-9112160—: Advisory group meeting on 
the impact of extended burnup on the nuclear fuel cycle, Vienna 
(Austria), 2-5 Dec 1991). In Impact of extended burnup on the nu- 
clear fuel cycle: Proceedings of an advisory group meeting held in 
Vienna, 2-5 December 1991. [112p.] Order Number DE93624614. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the fact that about 75% of national electricity is sup- 
plied by nuclear power plants, economy of nuclear energy is a very 
important concern in France. At this level of penetration and taking 
into account the experience gained through the past 15 years 
during which about 50 plants have been constructed and are oper- 
ating, the only effective way for reducing the cost of nuclear energy 
appears to be burnup extension. This program is currently in 
progress and involves all the factors of the fuel cycle, from enrich- 
ment phase to reprocessing activities. The burnup extension 
program carried out in France is reviewed. (author). 3 figs, 2 tabs. 


19633 


(IAEA-TECDOC-—699, pp. 83-86) High burnups for wa- 
ter reactor fuels - A UK perspective. Hesketh, K. (British Nuclear 
Fuels pic, Salwick (United Kingdom)). International Atomic Energy 
Agency, Vienna (Austria). Apr 1993. (CONF-9112160—-: Advisory 
group meeting on the impact of extended burnup on the nuclear 
fuel cycle, Vienna (Austria), 2-5 Dec 1991). In impact of extended 


burnup on the nuclear fuel cycle: Proceedings of an advisory 
group meeting held in Vienna, 2-5 December 1991. [112p.] Order 
Number DE93624614. Source: OSTI; NTIS (US Sales Only); INIS. 


164 ERA Vol. 18, No. 7 


The present position with respect to the construction of nuclear 
power plants in the UK and prospects for the future is summarised. 
The paper reviews the effect that adopting high discharge burnup 
cycles has on the fuel manufacturing process, the core design, the 
performance of the fuel and on the reprocessing of discharged 
fuel. It is concluded that there are no fundamental difficulties which 
would preclude high burnup cycles in the UK’s PWRs, although a 
number of detailed design and licensing issues would need to be 
addressed. Some suggestions are made regarding the content of 
the IAEA report on the impact of high burnup on the nuclear fuel 
cycle. (author). 3 refs, 1 tab. 


19634 (INIS-mf—13516, pp. 197-203) Methods and results of 
evaluation of nuclear data for thorium cycle development. Oh- 
sawa, Takaaki (Kinki Univ., Higashi-Osaka, Osaka (Japan). Atomic 
Energy Research Inst.); Shibata, Toshikazu. Indian Nuclear Soci- 
ety, Bombay (India); Atomic Energy Society of Japan, Tokyo 
(Japan). 1991. [800p.] (CONF-9012164—: Indo-Japan seminar on 
thorium utilization, Bombay (India), 10-13 Dec 1990). In Proceed- 
ings of the Indo-Japan seminar on thorium utilization (held at 
Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear data for nuclides required for thorium fuel cycle 
development were evaluated. New method of calculation was de- 
veloped to analyze the neutron inelastic scattering cross sections 
and angular distributions. This method combined the coupled- 
channel theory and the Hauser-Feshbach formalism to treat the 
direct and compound inelastic scattering in a unified way. The in- 
elastic scattering to vibrational states lying at about 700 keV were 
calculated by applying the asymmetric distorted wave approxima- 
tion (ADWA). This new method was required since actinide nuclei 
are in equilibrium deformation in its ground state, and the members 
of the ground-state rotational band are strongly coupled to the 
ground state. It was found that the method provided better account 
of experimental data. The radiative capture cross sections for fast 
neutrons for 7°°Th were evaluated relying primarily on the mea- 
sured data of Kobayashi et al. The energy-dependent behaviour of 
the measured data was in good agreement with the statistical- 
model calculation. The behaviour of the capture cross section in 
the thermal region was reproduced using the picket-fence negative 
energy levels as well as positive energy resonance parameters. 
This curve fitted well to the experimental data of Lundgren but 
some discrepancy remained compared with the newer data of 
Chrien et al., the latter showing less deviation from the 1/v- 
dependence above 1 eV. The secondary-neutron spectra was 
calculated taking into consideration the pre-equilibrium process in 
the inelastic and (n,2n) reactions. This is of no less importance 
since the emission spectra will affect the neutronics of the fast and 
hybrid reactors. The results for other nuclides relevant to thorium 
utilization, such as 23'Pa, @3Pa, 252U, will also be discussed in the 
presentation. (author). 24 refs., 6 figs. 


19635 (KlYal-92-12, pp. 1-23) The estimation of ecologo- 
economical damage of consequences of environment 
radioactive contamination of Ovruch district Zhitomir region 
after Chernobyl accident. Krymskaya, L.A.; Svarichevskaya, E.V.; 
Zenkina, R.Il. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issiedovanij. 1992. (In Russian). In Some aspects of consequences 
of environment radioactive contamination after Chernobyl accident 
(as illustrated by Ovruch district, Zhitomir region). [29p.] Order 
Number DE93623464. Source: OSTI; NTIS (US Sales Only); INIS. 

The estimation of ecologo-economical damage and dose loads 
on the population of Ovruch district, Zhitomir region as a result of 
Chernobyl accident is given. It was shown that the value of aver- 
aged ecologo-economical damage in populated areas that were not 
evacuated exceeds twice the vaiue of damage caused in the vil- 
lages evacuated in 1986. 7 refs.; 7 tables. (author). 
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19636 (CNIC—00594) Containment for low temperature dis- 
trict nuclear-heating reactor. He Shuyan (Institute of Nuclear 





Energy Technology, Qinhua Univ. (China)); Dong Duo. China Nu- 
clear Information Centre, Beijing, BJ (China). Mar 1992. [8p.] 
(TSHUNE-0035.). Order Number DE93623812. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

Integral arrangement is adopted for Low Temperature District 
Nuclear-heating Reactor. Primary heat exchangers, control rod 
drives and spent fuel elements are put in the reactor pressure 
vessel together with reactor core. Primary coolant flows through re- 
actor core and primary heat exchangers in natural circulation. 
Primary coolant pipes penetrating the wall of reactor pressure ves- 
sel are all of small diameters. The reactor vessel constitutes the 
main part of pressure boundary of primary coolant. Therefore the 
small sized metallic containment closed to the wall of reactor ves- 
sel can be used for the reactor. Design principles and functions of 
the containment are as same as the containment for PWR. But the 
adoption of small sized containment brings about some benefits 
such as short period of manufacturing, relatively low cost, and 
easy for sealing. Loss of primary coolant accident would not be 
happened during the rupture accident of primary coolant pressure 
boundary inside the containment owing to its intrinsic safety. 


19637 (CNIC—00617) The effect of subcooled boiling on the 
dynamic instability of a natural circulation system. Gao Cheng 
(Qinghua Univ., Beijing, BU (China). Inst. of Nuclear Energy Tech- 
nology); Gao Zuying. China Nuclear Information Centre, Beijing, BJ 
(China). May 1992. [11p.] (In Chinese). (TSHUNE-0038.). Order 
Number DE93623813. Source: OSTI; NTIS (US Sales Only); INIS. 

The appearance of subcooled boiling is the beginning of the 
thermodynamic non-equilibrium that may lead a fluid flow system 
into low-quality instability region. The effect of subcooled boiling on 
the stability and transient behavior of a natural circulation system 
adopted in 5 MW and 200 MW Low Temperature Heating Reactors 
has been studied. The impact of void departure point Zd, distribu- 
tion parameter Cy and drift velocity coefficient C;, on void 
distribution and stability of the system is also investigated. The 
results showed: (1) Under large perturbation such as accident con- 
ditions the void reactivity feedback caused by subcooled boiling is 
considerable, and, bigger difference exists between various 
subcooled boiling models. (2) Under small perturbation such as pa- 
rameter fluctuation the impact of subcooled boiling on the stability 
of system can be neglected, and results from various models are 
agreeable to each other. 


19638 (CNIC—00621) A study of two-phase flow stability 
during the accident of PWR operation of nuclear heating reac- 
tors with natural circulation. Zhang Zuoyi (Qinghua Univ., Beijing, 
BJ (China). Inst. of Nuclear Energy Technology); Gao Zuying; Li 
Jincai; Wang Yansheng. China Nuclear Information Centre, Beijing, 
BJ (China). May 1992. [6p.] (In Chinese). (TSHUNE-0041.). Order 
Number DE93623814. Source: OSTI; NTIS (US Sales Only); INIS. 

Under the loss of heat sinks ATWS (anticipated transients with- 
out scram) accident of the PWR operation of nuclear heating 
reactors with natural circulation, the reactor is probably to enter a 
low quality two-phase flow density wave instability region and an 
oscillation of the power and flow rate can be induced because the 
decrease of core power lags behind the flow rate. This article ex- 
plains this phenomenon and analyses its physical mechanism and 
effects of relevant parameters. Finally, it is noted that the oscilla- 
tion could be avoided if negative temperature coefficient of 
moderator or core outlet subcooling is increased, or cross-section 
area of the riser is reduced. 


19639 (CNIC—00628) Study on the instability of flow drift 
and multichannel oscillation in a low pressure natural circula- 
tion system. He Junxiao (Qinghua Univ., Beijing, BJ (China). Inst. 
of Nuclear Energy Technology); Gao Zuying. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). May 1992. [14p.] (In Chinese). 
(TSHUNE-0042.). Order Number DE93623815. Source: OSTI; 
NTIS (US Sales Only); INIS. 

By using the program STEADY-LHTR, the stability of two-phase 
flow system of a 200 MW nuclear heating reactor being designed 
by INET. Tsinghua University, has been studied. This article de- 
scribes the instability of Ledinegg and multichannel oscillation and 
its mechanism. A great deal of calculations and analyses for flow 
characteristics, which are shown by figures and tables, of the 200 
MW nuclear heating reactor with natural circulation system have 
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been completed. The results show that the natural circulation flow 
rate in the 200 MW nuclear heating reactor is slightly increasing 
with the core inlet temperature rising, under nominal operating con- 
ditions the flow has good stability. However, as the core inlet 
temperature approaches to 155 c degree at 2.0 MPa pressure the 
Ledinegg instability and multichannel oscillation instability will occur 


in the natural circulation system of the 200 MW nuclear heating re- 
actor. 


19640 (CNIC—00630) A study on the instability of the dy- 
namic process in a 5 MW nuclear heating reactor. Li Jincai 
(Qinghua Univ., Beijing, BU (China). Inst. of Nuclear Energy Tech- 
nology); Gao Zuying. China Nuclear Information Centre, Beijing, BJ 
(China). May 1992. [10p.] (in Chinese). (TSHUNE-0043.). Order 
Number DE93623816. Source: OSTI; NTIS (US Sales Only); INIS. 

The 5 MW nuclear heating reactor is a low temperature, low 
pressure, natural circulation and vessel type reactor. From the 
analysis of loss of power ATWS (anticipated transients without 
scram) accident in the original design of 5 MW nuclear heating re- 
actor, after the safety valve opened a power oscillation with large 
amplitude is initiated. The large amplitude power oscillation is 
harmful to reactor safety and is not allowed. The oscillation is a 
kind of density wave instability. Under the loss of heat sink ATWS 
accident, the system enters into instability region because the re- 
actor inlet subcooling increases along with the increasing of system 
pressure. This large amplitude oscillation can be eliminated if some 
appropriate ducts in the downcomer are set to reduce the dynamic 
time delay, and the water temperature of reactor inlet rises earlier 
that leads reactor inlet subcooling to less increasing. 


19641 (CNIC—00685) Comprehensive utilization with low- 
temperature heating reactor. Dong Duo (Qinghua Univ., Beijing, 
BJ (China). Inst. of Nuclear Energy Technology); Zhang Dafang; 
Wu Shaorong. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1992. [7p.] (In Chinese). (TSHUNE-0055.). Order 
Number DE93623817. Source: OSTI; NTIS (US Sales Only); INIS. 

Using 5 MW low-temperature heating test reactor as experimen- 
tal basis, the research of nuclear energy applications, such as 
heat-electricity co-generation, process steam supply, nuclear refrig- 
eration and nuclear desalination of sea water is introduced. The 
emphases are in the principles, systems and parameters to realize 
the items mentioned above. The purpose of the study is to find 
ways for comprehensive utilization of the nuclear heating reactor at 
the commercial-scale. Therefore, the nuclear heating reactor could 
reduce its costs and have advantages to compete with coal-fired 
plant. 
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Refer also to citation(s) 19120, 20635 


19642 (ORNL-6729/V1) Instrumentation and Controls Divi- 
sion progress report, July 1, 1990—June 30, 1992: Volume 1. 
Oak Ridge National Lab., TN (United States). Jan 1993. 65p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93009215. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses research being conducted in the following 
areas: reactor systems; research instruments; measurement and 
controls engineering; and technical support. 
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Refer also to citation(s) 19572, 19573, 19589, 19823, 19836, 
19837, 20680, 21930, 21931, 22092, 22580 


19643 (ANL/OTD-ER/CP-—78639) Advanced computing tech- 
nologies and opportunities in nuclear science and 
engineering. Weber, D.P.; Karlovsky, S.R.; Rudsinski, L.E. Ar- 
gonne National Lab., IL (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930372-9: 1993 international simulators 
conference on high performance computing, Arlington, VA (United 
States), 29 Mar - 1 apr 1993). Order Number DE93009134. 
Source: OSTI; NTIS; GPO Dep. 
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The development and utilization of advanced computing and 
communications technologies are accelerating rapidly, particularly 
under the influence of the recently initiated Federal High Perfor- 
mance Computing and Communications Program. The nuclear 
power industry has traditionally been on the forefront of such ad- 
vanced computing technologies. This paper will illustrate several of 
the developments and future opportunities for utilization of these 
technologies for addressing grand challenges of the nuclear power 
industry. The specific capabilities of evolving scientific workstations, 
network based computing and parallel processing will be illus- 
trated. 


19644 (ANL/RA/CP-78622) Advances in thermal hydraulic 
and neutronic simulation for reactor analysis and safety. Tent- 
ner, A.M.; Blomquist, R.N.; Canfield, T.R.; Ewing, T.F.; Garner, 
P.L.; Gelbard, E.M.; Gross, K.C.; Minkoff, M.; Valentin, R.A. Ar- 
gonne National Lab., IL (United States). [1993]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930372-5: 1993 international simulators 
conference on high performance computing, Arlington, VA (United 
States), 29 Mar - 1 apr 1993). Order Number DE93008659. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes several large-scale computational models 
developed at Argonne National Laboratory for the simulation and 
analysis of thermal-hydraulic and neutronic events in nuclear reac- 
tors and nuclear power plants. The impact of advanced parallel 
computing technologies on these computational models is empha- 
sized. 


19645 (DOE/ER/75710—1) Experimental evaluation of an in- 
strumented synthesis method for the real-time estimation of 
reactivity: Progress report, 1 July 1992-31 December 1992. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
[1992]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER75710. Order Number 


DE93011118. Source: OSTI; NTIS; GPO Dep. 
This report concerns the first and second quarters supported un- 


der this grant. The period covered is 1 July 1992-31 December 
1992. Progress is reported for tasks involving: Theoretical charac- 
terization of flux shapes; experimental determination of flux 
shapes; experimental evaluation of instrumented synthesis method; 
and controller design. 


19646 (HW-31488) Final report on Production Test No. 
105-551-SR — The fission gas experiment, KAPL-M-108. Gillard, 
C.W. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 19 Apr 1954. 1ip. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE93010539. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This experiment was designed to furnish data on the quantitative 
relationship between exposure of enriched uranium metal to ther- 
mal neutron bombardment and the subsequent release of gaseous 
fission fragments from the metal. Studies of data obtained from the 
in-pile phase of the KAPL Fission Gas Experiment indicate, ne- 
glecting startup and shutdown transients, that gaseous fission 
fragments generated within a 6-mill foil of uranium metal main- 
tained at an operating temperature of about 450 C are released 
from the foil nearly as fast as they are produced. 


19647 (IAEA-TECDOC-693, pp. 24-30) Minor actinides 
recycling in an EFR type fast neutron reactor. Sztark, H. (Fram- 
atome, Lyon (France)); Vambenepe, G.; Vergnes, J.; Zaetta, A. 
International Atomic Energy Agency, Vienna (Austria). Mar 1993. 
(CONF-9209224—: Specialists’ meeting on use of fast breeder re- 
actors for actinide transmutation, Obninsk (Russian Federation), 
22-24 Sep 1992). In Use of fast reactors for actinide transmutation: 
Proceedings of a specialists meeting held in Obninsk, Russian 
Federation, 22-24 September 1992. [126p.] Order Number 
DE93623762. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of the French nuclear programme, based on 
PWR type of reactors associated with reprocessing of spent fuel 
elements, the management of the nuclear wastes and particularly 
the Minor Actinides has to be defined. Among the possible solu- 
tions, the transmutation of these long lived elements using Fast 
Neutron Reactors such as SPX and EFR is envisaged. This paper 
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aims at presenting the studies which are being performed on an 
EFR type of core, 1500 MWe, oxide fuel with very high burn-up, in 
the case of minor actinides homogeneously distributed inside the 
fuel. The efficiency of the Minor Actinides transmutation as a func- 
tion of the initial content, the consequences of the insertion of 
these Actinides on the major core parameters, mainly the safety 
parameters are presented. Finally, the consequences of this Minor 
Actinides recycling on the long terms radiotoxicity are given. (au- 
thor). 1 ref., 3 figs, 3 tabs. 


19648 (INIS-mf—13516, pp. 211-216) Study of reactor kinet- 
ics of small size molten salt reactor. Hirakawa, Naohiro (Tohoku 
Univ., Sendai (Japan). Dept. of Nuclear Engg.); Kasma, Erwin. In- 
dian Nuclear Society, Bombay (India); Atomic Energy Society of 
Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: Indo-Japan 
seminar on thorium utilization, Bombay (India), 10-13 Dec 1990). In 
Proceedings of the Indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Delayed neutron fraction G4, temperature and void coefficient of 
a small size molten salt reactor FUJI-| were calculated; 6,4 value 
for the design point was 0.00200 which was 20% larger than that 
of MSBR designed by ORNL and about 60% of the value obtained 
when the fuel salt was at rest. Also response of reactor power for 
a step insertion of reactivity was calculated by newly developed ki- 
netics code based on the 1-dimensional time dependent diffusion 
equation. For a step change of 0.1% and 0.3% édk/k, the fuel tem- 
perature rise at the outlet was 110K and 334K respectively. 
Decreasing the temperature coefficient by 30% leads the tempera- 
ture rise for a step insertion of 0.3% 5k/k to 487K which shows the 
importance of the temperature coefficient. (author). 8 refs., 9 figs.., 
3 tabs. 


19649 (INIS-mf-13516, pp. 217-221) Reactivity measure- 
ments and analyses for chemical materials used in a thorium 
molten salt reactor fuel. Kanda, Keiji (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.); Misawa, Tsuyoshi; Koba- 
yashi, Keiji; Kobayashi, Tooru; Ishihara, Shinji. Indian Nuclear 
Society, Bombay (India); Atomic Energy Society of Japan, Tokyo 
(Japan). 1991. [300p.] (CONF-9012164—: Indo-Japan seminar on 
thorium utilization, Bombay (India), 10-13 Dec 1990). In Proceed- 
ings of the Indo-Japan seminar on thorium utilization (held at 
Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

A molten salt reactor is one of the most promising candidate re- 
actor types using thorium. Among a number of combination of 
thorium molten salts, LiF-BeFo-ThF4-9UF, is still a candidate 
molten salt for a thorium molten salt reactor. Nuclear characteris- 
tics of these chemical elements, namely lithium, beryllium, fluorine, 
thorium and uranium were studied through the reactivity measure- 
ments in the Kyoto University Critical Assembly (KUCA) and their 
analyses. The samples adopted were natural beryllium metal, natu- 
ral lithium fluoride tile, polytetrafluoroethylene, polyethylene, 
thorium metal and U3Og-Al cermets of 253U (99.5%), 29°U(93.1%) 
and #38U(99.8%). Calculations were also performed with the SRAC 
(Standard Reactor Analysis Code) system. Good agreements be- 
tween experiments and calculations were obtained. The effect of 
the reduced enrichment of initial uranium on the breeding ratio was 
also examined by calculation. (author). 6 refs., 10 figs., 2 tabs. 


19650 (INIS-mf-13516, pp. 222-223) Effect of uranium-235 
enrichment on initial reactivity of molten salt reactor. Kanda, 
Keiji (Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst.); Kano, Ichiro. Indian Nuclear Society, Bombay (India); Atomic 
Energy Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF- 
9012164—: Indo-Japan seminar on thorium utilization, Bombay 
(India), 10-13 Dec 1990). In Proceedings of the Indo-Japan semi- 
nar on thorium utilization (held at Bombay during December 10-13, 
1990). Order Number DE93623250. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 7 refs., 3 figs., 3 tabs. MOLTEN SALT 
REACTORS /reactivity; BERYLLIUM FLUORIDES; CHEMICAL 
COMPOSITION; LITHIUM FLUORIDES; MOLTEN SALT FUELS; 
REACTIVITY; THORIUM FLUORIDES; URANIUM FLUORIDES; 
URANIUM 235 





19651 (INIS-mf-13516, pp. 231-235) Use of sup(233)U for 
high flux reactors. Sekimoto, Hiroshi (Tokyo Inst. of Tech. 
(Japan). Research Lab. of Nuclear Reactor); Liem, P.H. Indian Nu- 
clear Society, Bombay (India); Atomic Energy Society of Japan, 
Tokyo (Japan). 1991. [800p.] (CONF-9012164—: Indo-Japan semi- 
nar on thorium utilization, Bombay (India), 10-13 Dec 1990). In 
Proceedings of the Indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

The feasibility design study on the graphite moderated gas 
cooled reactor as a high flux reactor has been performed. The core 
of the reactor is equipped with two graphite reflectors, i.e., the in- 
ner reflector and the outer reflector. The highest value of the 
thermal neutron flux and moderately high thermal neutron flux are 
expected to be achieved in the inner reflector region and in the 
outer reflector region respectively. This reactor has many merits 
comparing to the conventional high flux reactors. It has the inher- 
ent safety features associated with the modular high temperature 
reactors. Since the core is composed with pebble bed, the on- 
power refueling can be performed and the experiment time can be 
chosen as long as necessary. Since the thermal-to-fast flux ratio is 
large, the background neutron level is low and material damage in- 
duced by fast neutrons are small. The calculation was performed 
using a four groups diffusion approximation in a one-dimensional 
spherical geometry and a two-dimensional cylindrical geometry. By 
choosing the optimal values of the core-reflector geometrical pa- 
rameters and moderator-to-fuel atomic density, high thermal 
neutron flux can be obtained. Because of the thermal neutron flux 
can be obtained. Because of the thermal design constraint, how- 
ever, this design will produce a relatively large core volume (about 
107 cc) and consequently a higher reactor power (100 MWth). Pre- 
liminary calculational results show that with an average power 
density of only 10 W/cc, maximum thermal neutron flux of 1015 
cm—*s~—' can be achieved in the inner reflector. The eta value of 
233 is larger than °5U. By introducing *55U as the fissile material 
for this reactor, the thermal neutron flux level can be increased by 
about 15%. (author). 3 refs., 2 figs., 4 tabs. 


19652 (INIS-mf-13516, pp. 248-254) Critical experiments 
with the KUCA containing thorium. Kobayashi, Keiji (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.); Hayashi, 
Masatoshi; Shiroya, Seiji; Kanda, Keiji; Hirakawa, Naohiro; Kudo, 
Kazuhiko. Indian Nuclear Society, Bombay (india); Atomic Energy 
Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (India), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Critical experiments were carried out and characteristics were 
measured on mixed Th-Eu polyethylene moderated cores in Kyoto 
University Critical Assembly (KUCA). The data are used to exam- 
ine calculational methods for analyzing cores containing 
hydrogenous moderator and thorium. Four critical cores were as- 
sembled including two different Th/Eu ratio cores. Another two 
cores are variations of different cell pattern of each Th/Eu ratio 
core, which provide different experimental data in material arrange- 
ment/heterogeneity. Every core is divided into two regions, fuel and 
polyethylene reflector regions. The fuel regions are composed by 
piling up 2-inch-square material plates of enriched U, metallic Th 
and polyethylene. Effective multiplication factors of clean cores 
were obtained by measuring reactivity changes after substituting 
polyethylene for control rod sheaths and void which remained at 
the positions of the rod withdrawn. Flux distributions were mea- 
sured across the cores and in the unit cells by activating gold foils. 
SRAC code was used for calculation. Cell calculations were carried 
out by collision probability method using one of the built-in library 
of SRAC based on ENDF/B-IV. Two dimensional X-Y diffusion 
method (CITATION) was selected from the option in the SRAC for 
19 groups core calculations. Calculated effective multiplication fac- 
tors of the cores agreed with experimental results within 1%. As for 
Au activation, calculated horizontal distributions agreed with experi- 
mental ones except for the fuel-reflector boundary and its 
neighborhood because of restriction of diffusion method. Validity of 
cell calculation was confirmed by agreement of Au activation distri- 
butions in cells with measured ones. Measurements of 2°°Th 
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capture rate distribution and °°5U fission rate distribution were at- 
tempted in the cores. These results agreed with calculated ones 
obtained by Monte-Carlo code (VIM) or transport code (ANISN). 
(author). 11 refs., 9 figs., 1 tab. 


19653 (JAERI-M—92-185) Measurement of Doppler effect up 
to 2000degC at FCA, (3): Development of a cell code, PEACO- 
X, with ultra-fine group structure. Okajima, Shigeaki (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Oigawa, Hiroyuki; Mukaiyama, Takehiko. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1992. 
50p. (In Japanese). Order Number DE93788370. Source: OSTI; 
NTIS; INIS. 

At FCA, the Doppler effect is measured up to 2000degC by us- 
ing the combination of measurement methods; one method is a 
sample reactivity measurement and the other is a foil activation 
measurement with laser hearing. In these measuring devices, rela- 
tively large amount of tungsten is used as the high temperature 
structural material. For analyzing the experimental data, it is impor- 
tant to evaluate the resonance interaction effect between 23°U of 
the Doppler sample and tungsten structural material of the sample 
capsule and between °°°U in fuel and 2°8U of heated sample. A 
new cell code, PEACO-X, was developed to obtain effective cross 
sections in the resonance energy range where the effects of over- 
lapping between resonances is significant. The ultra-fine group 
constants (MCROSS library) required for the detailed analysis of 
resonance overlapping were generated from the JENDL-3 data by 
using both the processing codes, TIMS-1 for heavy nuclei and 
PROF GROUCH-G for light and intermediate nuclei. The PEACO-X 
code calculates the regional neutron flux in a heterogeneous cell 
with ultra-fine group structure (Au = 0.25 ~ 4 x 10~*). For the cal- 
culation of the neutron spectrum, the RABBLE method was 
adopted. The PEACO-X code can handle 20 nuclides, all of which 
can be resonant absorbers, 25 compositions and 50 regions. The 
PEACOX-EDIT code was also developed to calculate regional re- 
action rates by using both the neutron fluxes obtained from the 
PEACO-X and the cross section data in MCROSS library, and gen- 
erate effective cross sections with the JFS-3 type group structure. 
By using the PEACO-X code for the analysis of Doppler effect 
measurement in a fast reactor core, the detail cell calculation of 
the effective cross section of Doppler sample and the precise eval- 
uation of resonance interaction effects are obtained. (author). 


19654 (JAERI-M-92-209) Reactor physics activities in 
Japan: June 1991 - July 1992. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jan 1993. 48p. Order Number DE93788427. 
Source: OSTI; NTIS; INIS. 

This report reviews the research activity in reactor physics field in 
Japan during June, 1991 - July, 1992. The review was performed in 
the following fields : nuclear data evaluation, calculational method 
development, fast reactor physics, thermal and intermediate reactor 
physics, advanced core design, fusion reactor neutronics, nuclear 
criticality safety, shielding, incineration of radioactive nuclear 
wastes and national programs. The main references were taken 
from journals published during this period. The research committee 
of reactor physics is responsible for the review work. (author). 


19655 (KURRI-TR-367) Proceedings of the technical com- 
mittee on nuclear characteristics of next generation reactors. 
Shiroya, Seiji; Takeda, Toshikazu (eds.). Kyoto Univ., Kumatori, Os- 
aka (Japan). Research Reactor Inst. Sep 1992. 48p. (In Japanese). 
(CONF-9202166—: Technical committee on nuclear characteristics 
of next generation reactors, Kumatori (Japan), 19 Feb 1992). Order 
Number DE93782889. Source: OSTI; NTIS; INIS. 

Nuclear reactor physics is the science concerning the experi- 
ment, theory and computation for understanding the physical 
phenomena in nuclear reactors. But at present as discussion is go- 
ing on the reactor physics liaison committee of Atomic Energy 
Society of Japan, the significance of existence of this field is ques- 
tioned. As one of the missions of universities, the attempt to 
consider a new field of the nuclear characteristics of next genera- 
tion reactors is the subject given to this expert committee, and by 
taking in consideration the peculiar safety, dynamic characteristics, 
fuel cycle and so on of nuclear reactors, the research themes for 
future are investigated. First, it is considered to be important to es- 
tablish the nuclear reactor physics that refers to the safety and 
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reliability of next generation reactors, therefore, the study meeting 
was held to investigate the research on the design, experiment and 
computation method of next generation reactors. This committee 
meeting was held on February 19, 1992, and four lectures on 
dense lattice type research reactor, supercritical pressure type 
LWR and FBR were given. (K.I.). 


19656 (WSRC-RP-89-1249) Verification and validation plan 
for reactor analysis computer codes. Toffer, H. (Westinghouse 
Hanford Co., Richland, WA (United States)); Crowe, R.D.; Schwink- 
endorf, K.N.; Pevey, R.E. Westinghouse Savannah River Co., 
Aiken, SC (United States). Nov 1989. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE93005698. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a verification and validation (V&V) plan for 
reactor analysis computer codes used in Technical Specifications 
development and for other safety and production support calcula- 
tions. This plan fulfills the commitments by Westinghouse 
Savannah River Company (WSRC) to the Department of Energy 
Savannah River (DOE-SR) as identified in a letter to R.E. Tiller 
(Reference 1). The plan stresses verification and validation by 
demonstrating successful application of the codes to predict reactor 
data, special measurements, and benchmarks. This is in compli- 
ance with the intent of the WSRC quality assurance requirements. 
Restructuring of software especially to achieve verification compli- 
ance is not recommended. 


19657 (WSRC-RP-93-320) Numerical benchmarking of 
SPEEDUP™ against point kinetics solutions. Gregory, M.V. 
Westinghouse Savannah River Co., Aiken, SC (United States). Feb 
1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93012819. Source: OSTI; NTIS; INIS; GPO Dep. 

SPEEDUP™ is a state-of-the-art, dynamic, chemical process 
modeling package offered by Aspen Technology. In anticipation of 
new customers’ needs for new analytical tools to support the site’s 
waste management activities, SRTC has secured a multiple-user li- 
cense to SPEEDUP™. In order to verify both the installation and 
mathematical correctness of the algorithms in SPEEDUP™, we 
have performed several numerical benchmarking calculations. 
These calculations are the first steps in establishing an on-site 
quality assurance pedigree for SPEEDUP™. The benchmark calcu- 
lations consisted of SPEEDUP™ Version 5.3L representations of 
five neutron kinetics benchmarks (each a mathematically stiff sys- 
tem of seven coupled ordinary differential equations), whose exact 
solutions are documented in the open literature. In all cases, 
SPEEDUP™ solutions to be in excellent agreement with the refer- 
ence solutions. A minor peculiarity in dealing with a non-existent 
discontinuity in the OPERATION section of the model made itself 
evident. 
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Refer also to citation(s) 19526, 19565, 19566, 19567, 19575, 
19767, 19836, 19862, 19900, 19909, 19930, 19935, 19936, 19937, 
19938, 19939, 19940, 19941, 19943, 19949, 19963, 20212, 20216, 
20253, 20280, 20459, 20697 


19658 (BARC—1992/E/019) A methodology for on-line 
fatigue life monitoring of Indian nuclear power plant compo- 
nents. Mukhopadhyay, N.K. (Bhabha Atomic Research Centre, 
Bombay (India). Reactor Engineering Div.); Dutta, B.K.; 
Kushawaha, H.S. Bhabha Atomic Research Centre, Bombay (In- 
dia). 1992. [32p.] Order Number DE93623768. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Fatigue is one of the most important aging effects of nuclear 
power plant components. Information about accumulation of fatigue 
helps in assessing structural degradation of the components. This 
assists in-service inspection and maintenance and may also sup- 
port future life extension program of a plant. In the present report a 
methodology is being proposed for monitoring on line fatigue life of 
nuclear power plant components using available plant instrumenta- 
tions. Major factors affecting fatigue life of a nuclear power plant 
components are the fluctuations of temperature, pressure and flow 
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rate. Green’s function technique is used in on line fatigue monitor- 
ing as computation time is much less than finite element method. A 
code has been developed which computes temperature and stress 
Green's functions in 2-D and axisymmetric structure by finite ele- 
ment method due to unit change in various fluid parameters. A 
post processor has also been developed which computes the tem- 
perature and stress responses using corresponding Green's 
functions and actual fluctuation in fluid parameters. In this post pro- 
cessor, the multiple site problem is solved by superimposing single 
site Green's function technique. It is also shown that Green's func- 
tion technique is best suited for on line fatigue life monitoring of 
nuclear power plant components. (author). 6 refs., 43 figs. 


19659 (CONF-930702-3) Towards assuring the continued 
performance of safety-related concrete structures in nuclear 
power plants. Naus, D.J. (Oak Ridge National Lab., TN (United 
States)); Oland, C.B.; Ellingwood, B.; Mori, Y.; Arndt, E.G. Oak 
Ridge National Lab., TN (United States). [1993]. 23p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Pressure vessel and piping 
conference; Denver, CO (United States); 25-29 Jul 1993. Order 
Number DE93006230. Source: OSTI; NTIS; INIS; GPO Dep. 

The Structural Aging (SAG) Program is addressing the aging 
management of safety-related concrete structures in nuclear power 
plants for the purpose of providing improved technical bases for 
their continued service. Pertinent concrete structures are described 
in terms of their importance, design considerations, and materials 
of construction. Degradation factors which can potentially impact 
the ability of these structures to meet their functional and perfor- 
mance requirements are identified. A review of the performance 
history of the concrete components in nuclear power plants is pro- 
vided. Accomplishments of the SLAG Program are summarized, 
i.e., development of the structural materials information center, 
development of a structural aging assessment methodology, evalu- 
ation of models for predicting the remaining life of in-service 
concrete, review of in-service inspection methods, and develop- 
ment of a methodology for reliability-based condition assessment 
and life prediction of concrete structures. On-going activities are 
also described. 


19660 (DPW-4777) Additions and changes, basis of de- 
sign, mixer-settlers, 221 F and H bidgs. Llewellyn, W.E. Du Pont 
de Nemours (E.!.) and Co., Wilmington, DE (United States). Atomic 
Energy Div. 5 Mar 1952. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H-510). 
Order Number DE93011207. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. MIXER-SETTLERS/modifications; MIXER- 
SETTLERS; MODIFICATIONS; DESIGN; TOLERANCE; 
ELECTRICAL EQUIPMENT; PUMPING 


19661 (ENEA-RT-NUCL-91-02) Maintenance of complex 
systems: Applied reliability. Righini, C. ENEA, Bologna (Italy). 
Feb 1991. 36p. (In Italian). (RT/NUCL—91-02). Order Number 
DE93784695. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes some methods set up by ENEA (the Italian 
National Agency for Energy, New Technologies and the Environ- 
ment) to improve the maintenance types and intervals of power 
plant components and systems on the basis of reliability and cost 
criteria. The resulting algorithms were introduced into a computer 
code (SPAR), using Montecarlo techniques, which automatically 
performs the improvement of the previously mentioned mainte- 
nance parameters and of the spare parts to be stored. 


19662 (NUREG/CP-—0122-Vol.2, pp. 28-38) Aging assess- 
ment of residual heat removal systems in boiling water 
reactors. Lofaro, R.J. (Brookhaven National Lab., Upton, NY 
(US)); Aggarwal, S. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research. Sep 
1992. (CONF-920375-Vol.2: Aging research information confer- 
ence, Rockville, MD (United States), 24-27 Mar 1992). In Aging 
research information conference: Proceedings: Volume 2. 46i1p. 
Order Number DE92041278. Source: OSTI; NTIS; INIS; GPO. 
The effects of aging on Residual Heat Removal systems in Boil- 
ing Water Reactors have been studied as part of the Nuclear Plant 





Aging Research program. The aging phenomena has been charac- 
terized by analyzing operating experience from various national 
data bases. In addition, actual plant data was obtained to supple- 
ment and validate the data base findings. Time-dependent failure 
rates were calculated for several components to identify aging 
trends. A computer program was developed and implemented to 
model a typical RHR system and perform time-dependent Proba- 
bilistic Risk Assessment calculations. Using the time-dependent 
failure rates calculated from the data, the effects of aging on sys- 
tem unavailability and component importance were investigated. 


19663 (NUREG/CP-0122-Vol.2, pp. 39-56) Corrosion and 
erosion effects on valve friction and operability. Magleby, H.L. 
(Idaho National Engineering Lab., EG & G, Idaho (US)); Hunt, 
T.H.; Weidenhamer, G.H. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research. 
Sep 1992. DOE Contract AC07-761D01570. (CONF-920375—Vol.2: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Aging research information confer- 
ence: Proceedings: Volume 2. 461p. Order Number DE92041278. 
Source: OSTI; NTIS; INIS; GPO. 

As part of the Nuclear Regulatory Commission's Nuclear Plant 
Aging Research Program, the Idaho National Engineering Labora- 
tory (INEL) has studied and is continuing to study the effects of 
corrosion and erosion on the operability of motor-operated valves 
(MOVs); including effects on MOV friction and their effects on the 
structural integrity of the valve body. The completed studies pro- 
vide a review of the operating history of valves to determine the 
extent of problems related to these mechanisms, evaluated their 
potential effects on MOV friction coefficients, and performed a 
structural analysis of a safety-system globe valve subject to ero- 
sion damage to evaluate whether wall thinning could lead to a 
sufficient loss of structural strength such that valve operability 
could be compromised. The studies have shown the effects of 
corrosion are likely to increase the friction coefficients but are not 
likely to obstruct the mechanical tolerances. The operating history 
review revealed that a few failure to function events are attributable 
to corrosion deposition or erosion. The structural analysis showed 
that local wall thinning sufficient to cause a through wall leak is not 
likely to inhibit valve operability. 


19664 (NUREG/CP-0122-Vol.2, pp. 97-123) Operating expe- 
rience review of failures of power operated relief valves and 
block valves in nuclear power plants. Murphy, G.A. (Oak Ridge 
National Lab., TN (US)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research. 
Sep 1992. (CONF-920375—Vol.2: Aging research information con- 
ference, Rockville, MD (United States), 24-27 Mar 1992). In Aging 
research information conference: Proceedings: Volume 2. 461p. 
Order Number DE92041278. Source: OSTI; NTIS; INIS; GPO. 

This paper contains a review of nuclear power plant operating 
events involving failures of power-operated relief valves (PORVS) 
and associated block valves (BVs) for the period 1971 - 1986. Of 
the 230 events identified, 101 involved PORV mechanical failure, 
91 were attributable to PORV control failure, 6 events involved de- 
sign or fabrication of the PORVS, and 32 events involved BV 
failures. The report contains a compilation of the PORV and BV 
failure events, including failure cause and severity. The events are 
identified as to plant and valve manufacturer. An assessment of 
the need to upgrade PORVs and BVs to safety-grade status con- 
cludes that such action would improve PORV and BV reliability. 
The greatest improvement in reliability would result from using 
newer, more reliable PORV designs and improving testing, diag- 
nostics, and maintenance applied to PORVs and BVs, particularly 
the BV motor operator. A summary of interviews conducted with 
four PORV manufacturers is also included in the report. 


19665 (NUREG/CP-0122-Vol.2, pp. 73-96) Assessment of 
diagnostic methods for solenoid-operated valves. Kryter, R.C. 
(Oak Ridge National Lab., TN (US)); Farmer, W.S. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Sep 1992. (CONF-920375—Vol.2: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Aging research information confer- 
ence: Proceedings: Volume 2. 461p. Order Number DE92041278. 
Source: OSTI; NTIS; INIS; GPO. 
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Solenoid-operated valves (SOVS) were studied at Oak Ridge 
National Laboratory as part of the USNRC Nuclear Piant Aging Re- 
search (NPAR) Program. The primary objective of the study was to 
identify, evaluate, and recommend methods for inspection, surveil- 
lance, monitoring, and maintenance of SOVs that can help ensure 
their operational readiness-that is, their ability to perform required 
safety functions under all anticipated operating conditions, since 
failure of one of these small and relatively inexpensive devices 
could have serious consequences under certain circumstances. An 
earlier (Phase 1) NPAR program study described SOV failure 
modes and causes and identified measurable parameters thought 
to be linked to the progression of ever-present degradation mecha- 
nisms that may ultimately result in functional failure of the valve. 
Using this earlier work as a guide, the present (Phase Il) study fo- 
cused on devising and then demonstrating the effectiveness of 
techniques and equipment with which to measure performance pa- 
rameters that show promise for detecting the presence and 
trending the progress of such degradations before they reach a 
critical stage. Intrusive techniques requiring the addition of mag- 
netic or acoustic sensors or the application of special test signals 
were investigated briefly, but major emphasis was placed on the 
examination of condition-indicating techniques that can be applied 
with minimal cost and impact on plant operation. Experimental re- 
sults are presented that demonstrate the technical feasibility and 
practicality of the monitoring techniques assessed in the study, and 
recommendations for further work are provided. 


19666 (NUREG/CP-0122-Vol.2, pp. 124-150) Aging assess- 
ment of reactor instrumentation and protection system 
components, phase 1. Gehl, A.C. (Oak Ridge National Lab., TN 
(US)); Hagen, E.W.; Farmer, W.S. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research. Sep 1992. DOE Contract AC05-840R21400. (CONF- 
920375-Vol.2: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Aging research informa- 
tion conference: Proceedings: Volume 2. 461p. Order Number 
DE92041278. Source: OSTI; NTIS; INIS; GPO. 

A study of the aging-related operating experiences throughout a 
five year period (1984 - 1988) of six generic instrumentation mod- 
ules (indicators, sensors, controllers, transmitters, annunciators, 
and recorders) was performed as a part of the USNRC Nuclear 
Plant Aging Research (NPAR) Program. The effects of aging from 
operational and environmental stressors were characterized from 
results depicted in Licensee Event Reports (LERs). The data are 
graphically displayed as frequency of events per plant year for op- 
erating plant ages from 1 to 28 years to determine aging-related 
failure trend patterns. Three main conclusions were drawn from 
this study. 


19667 (NUREG/CP-—0122-Vol.2, pp. 167-190) Effectiveness 
of surveillance methods for the class 1E power and reactor 
protection systems. Sharma, V. (idaho National Engineering Lab., 
Idaho Falls, (US)). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research. Sep 
1992. DOE Contract AC07-761D01570. (CONF-920375-—Vol.2: Ag- 
ing research information conference, Rockville, MD (United States), 
24-27 Mar 1992). In Aging research information conference: Pro- 
ceedings: Volume 2. 461p. Order Number DE92041278. Source: 
OSTI; NTIS; INIS; GPO. 

Previous Class IE power and reactor protection system Phase | 
aging studies have shown that a significant percentage of failures 
is not being detected by planned inspection, surveillance, and 
monitoring methods (IS&MM). This paper presents the results of a 
Phase Il study performed to determine the effectiveness of current 
IS&MM, identify the risk significant IE power system components, 
and identify advanced IS&MM that may effectively supplement cur- 
rent practices. The effectiveness of current IS&MM was determined 
by analyzing operational data taken from the Nuclear Plant Relia- 
bility Data System database. The risk significant components were 
identified by examining a typical nuclear plant probabilistic risk 
analysis. The evaluation of advanced IS&MM was performed by 
collecting and analyzing test data from an operating nuclear plant 
that is using various advanced methods. 
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19668 (NUREG/CP—0122-Vol.2, pp. 191-196) Effective aging 
management of circuit breakers and relays. Gleason, J.F. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research. Sep 1992. (CONF-920375— 
Vol.2: Aging research information conference, Rockville, MD 
(United States), 24-27 Mar 1992). In Aging research information 
conference: Proceedings: Volume 2. 461p. Order Number 
DE92041278. Source: OSTI; NTIS; INIS; GPO. 

As part of the NPAR Program, a comprehensive aging assess- 
ment of circuit breakers and relays was performed. Thirty-nine 
devices representing five types of relays (Auxiliary, Electronic, Con- 
trol, Protective, and Timing) and three types of circuit breakers 
(Molded Case, 480 Volt Metal Clad, and 4KV Metal Clad) were 
utilized. Existing and advanced inspection, surveillance and moni- 
toring methods were evaluated to determine their effectiveness at 
detecting aging degradation. The results showed that several 
advanced methods were more effective at detecting aging degra- 
dation. These advanced methods also have advantages in 
establishing parametric data for preventive maintenance and are 
more cost effective than common industry practice. 


19669 (NUREG/CP—0122-Vol.2, pp. 197-207) Understanding 
and managing the effects of battery charger and inverter ag- 
ing. Gunther, W. (Brookhaven National Lab., Upton, NY (US)); 
Aggarwal, S. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research. Sep 1992. 
(CONF-920375-Vol.2: Aging research information conference, 
Rockville, MD (United States), 24-27 Mar 1992). In Aging research 
information conference: Proceedings: Volume 2. 461p. Order 
Number DE92041278. Source: OSTI; NTIS; INIS; GPO. 

An aging assessment of battery chargers and inverters was con- 
ducted under the auspices of the NRC’s Nuclear Plant Aging 
Research (NPAR) Program. The intentions of this program are to 
resolve issues related to the aging and service wear of equipment 
and systems at operating reactor facilities and to assess their im- 
pact on safety. Inverters and battery chargers are used in nuclear 
power plants to perform significant functions related to plant safety 
and availability. The specific impact of a battery charger or inverter 
failure varies with plant configuration. Operating experience data 
have demonstrated that reactor trips, safety injection system actua- 
tions, and inoperable emergency core cooling systems have 
resulted from inverter failures; and de bus degradation leading to 
diesel generator inoperability or loss of control room annunciation 
and indication have resulted from battery and battery charger fail- 
ures. For the battery charger and inverter, the aging and service 
wear of subcomponents have contributed significantly to equipment 
failures. This paper summarizes the data and then describes meth- 
ods that can be used to detect battery charger and inverter 
degradation prior to failure, as well as methods to minimize the fail- 
ure effects. In both cases, the managing of battery charger and 
inverter aging is emphasized. 


19670 (NUREG/CP-0122-Vol.2, pp. 208-220) Aging assess- 
ment of cables. Jacobus, MJ. (Sandia National Lab., 
Albuquerque, NM (US)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research. 
Sep 1992. DOE Contract AC04-76DP00789. (CONF-920375—Vol.2: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Aging research information confer- 
ence: Proceedings: Volume 2. 461p. Order Number DE92041278. 
Source: OSTI; NTIS; INIS; GPO. 

This paper summarizes the results of aging, condition monitor- 
ing, and accident testing of Class 1E cables used in nuclear power 
generating stations. Three sets of cables were aged for up to 9 
months under simultaneous thermal (-100°C) and radiation (~0.10 
kGy/hr) conditions. After the aging, the cables were exposed to a 
simulated accident consisting of high dose rate irradiation (~6 kGy/ 
hr) followed by a high temperature steam (up to 400°C) exposure. 
A fourth set of cables, which were unaged, was also exposed to 
the accident conditions. The cables that were aged for 3 months 
and then accident tested were subsequently exposed to a high 
temperature steam fragility test (up to 400°C), while tie cables that 
were aged for 6 months and then accident tested were subse- 
quently exposed to a 10&hour submergence test in a chemical 
solution. The results of these tests do not indicate any reason to 
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believe that many popular nuclear power plant cable products can- 
not inherently be qualified for 60 years of operation for conditions 
simulated by this testing. Mechanical measurements (primarily 
elongation, modulus, and density) are more effective than electrical 
measurements for monitoring age-related degradation. In the high 
temperature steam test, ethylene propylene rubber (EPR) cable 
materials generally survived to higher temperatures than 
crosslinked polyolefin (XLPO) cable materials. In dielectric testing 
after the submergence testing, the XLPO materials performed bet- 
ter than the EPR materials. 


19671 (NUREG/CP-0122-Vol.2, pp. 221-249) Assessment of 
diagnostic methods for determining degradation of check 
valves. Hanes, H.D. (Oak Ridge National Lab., TN (US)); Farmer, 
W.S. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research. Sep 1992. DOE 
Contract AC05-840R21400. (CONF-920375—Vol.2: Aging research 
information conference, Rockville, MD (United States), 24-27 Mar 
1992). In Aging research information conference: Proceedings: 
Volume 2. 461p. Order Number DE92041278. Source: OST]; 
NTIS; INIS; GPO. 

The Oak Ridge National Laboratory (ORNL) has carried out a 
comprehensive aging assessment of check valves in support of the 
Nuclear Plant Aging Research (NPAR) program. This paper pro- 
vides a summary of the ORNL check valve aging assessment with 
emphasis on the identification, evaluation, and application of check 
valve monitoring methods and techniques. Several check valve 
monitoring methods are described and compared. These methods 
include: o Acoustic emission monitoring 9 Ultrasonic inspection o 
Magnetic flux signature analysis (MFSA) o External magnetics 
These diagnostic technologies were shown to be useful in deter- 
mining check valve condition (e.g., disc position, disc motion, and 
seat leakage), although none of the methods was, by itself, suc- 
cessful in monitoring all three condition indicators. The combination 
of acoustic emission with either ultrasonics or one of the magnetic 
technologies, however, yields a monitoring system that succeeds in 
providing the sensitivity to detect all major check valve operating 
conditions. Other areas covered in the paper include descriptions 
of relevant regulatory issues, utility group activities, and interac- 
tions ORNL has had with outside organizations for the purpose of 
disseminating research results. 


19672 (NUREG/CP-0122-Vol.2, pp. 253-275) An overview of 
the structural aging program. Naus, D.J. (Oak Ridge National 
Lab., TN (US)); Arndt, E.G. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory 
Research. Sep 1992. DOE Contract AC05-840R21400. (CONF- 
920375-Vol.2: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Aging research informa- 
tion conference: Proceedings: Volume 2. 461p. Order Number 
DE92041278. Source: OSTI; NTIS; INIS; GPO. 

The Structural Aging Program is conducted at the Oak Ridge 
National Laboratory (ORNL) for the Nuclear Regulatory Commis- 
sion (NRC). The program has the overall objective of preparing an 
expandable handbook or report which will provide NRC with poten- 
tial structural-safety issues and acceptance criteria for use in 
nuclear power plant evaluations for continued service. Initial focus 
of the program is on concrete and concrete-related materials which 
comprise safety-related (Category |) structures in light-water reac- 
tor facilities. The program is organized into four tasks: Task S.1 - 
Program Management, Task S.2 - Materials Property Data Base, 
Task S.3 Structural Component Assest/Repair Technology, and 
Task S.4 Quantitative Methodology for Continued Service Determi- 
nations. Objectives, background information, and accomplishments 
under each of these tasks are presented. 


19673 (NUREG/CP-0122-Vol.2, pp. 276-298) Data base on 
structural materials aging properties. Oland, C.B. (Oak Ridge 
National Lab., TN (US)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research. 
Sep 1992. DOE Contract ACO5-840R21400. (CONF-920375-Vol.2: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Aging research information confer- 
ence: Proceedings: Volume 2. 461p. Order Number DE92041278. 
Source: OSTI; NTIS; INIS; GPO. 





The U.S. Nuclear Regulatory Commission has initiated a Struc- 
tural Aging Program at the Oak Ridge National Laboratory to 
identify potential structural safety issues related to continued ser- 
vice of nuclear power plants and to establish criteria for evaluating 
and resolving these issues. One of the tasks in this program fo- 
cuses on the establishment of a Structural Materials Information 
Center where long-term and environment-dependent properties of 
concretes and other structural materials are being collected and 
assembled into a data base. These properties will be used to eval- 
uate the current condition of critical structural components in 
nuclear power plants and to estimate the future performance of 
these materials during the continued service period. 


19674 (NUREG/CP-0122-Vol.2, pp. 299-323) Reliability- 
based condition assessment of concrete structures in nuclear 
power plants. Ellingwood, B.R. (Johns Hopkins Univ., Baltimore, 
MD (US)); Mori, Yasuhiro. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research. 
Sep 1992. (CONF-920375—Vol.2: Aging research information con- 
ference, Rockville, MD (United States), 24-27 Mar 1992). In Aging 
research information conference: Proceedings: Volume 2. 46i1p. 
Order Number DE92041278. Source: OSTI; NTIS; INIS; GPO. 

Concrete structures may be affected by aging, or changes in 
strength and stiffness beyond the baseline conditions assumed for 
design. These changes may impair the safety and serviceability of 
the structure, and should be considered as part of the process by 
which a structure is evaluated for continued future service. As part 
of the Structural Aging Program, methods are being developed 
using structural reliability principles to evaluate time-dependent reli- 
ability of reinforced or prestressed concrete structures. These 
methods enable the impact on safety and serviceability of uncer- 
tainties in plant operating conditions, structural strength, and 
strength degradation due to aggressive environmental stressors to 
be assessed qualitatively. The role of periodic inspection and main- 
tenance in enabling a target reliability level to be met over a period 
of continued service also is considered. 


19675 (NUREG/CP-0122-Vol.2, pp. 369-386) Evaluation of 
aging degradation of structural components. Chopra, O.K. (Ar- 
gonne National Lab., IL (US)); Shack W.J. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. Sep 1992. (CONF-920375—Vol.2: Aging re- 
search information conference, Rockville, MD (United States), 
24-27 Mar 1992). In Aging research information conference: Pro- 
ceedings: Volume 2. 461p. Order Number DE92041278. Source: 
OSTI; NTIS; INIS; GPO. 

Irradiation embrittlement of the neutron shield tank (NST) A212 
Grade B steel from the Shippingport reactor, as well as thermal 
embrittlement of CF-8 cast stainless steel components from the 
Shippingport and KRB reactors, has been characterized. Increases 
in Charpy transition temperature (CTT), yield stress, and hardness 
of the NST material in the low-temperature low-flux environment 
are consistent with the test reactor data for irradiations at <232°C. 
The shift in CTT is not as severe as that observed In surveillance 
samples from the High Flux Isotope Reactor (HFIR): however, it 
shows very good agreement with the results for HFIR A212-B steel 
irradiated in the Oak Ridge Research Reactor. The results indicate 
that fluence rate has no effect on radiation embrittlement at rates 
as low as 2 x 10° n/cm*-s at the low operating temperature of the 
Shippingport NST. i.e., 55°C. This suggest that radiation damage 
in Shippingport NST and HFIR surveillance samples may be differ- 
ent because of the neutron spectra and/or Cu and Ni content of 
the two materials. Cast stainless steel components show relatively 
modest decreases in fracture toughness and Charpy-impact prop- 
erties and a small increase in tensile strength. Correlations for 
estimating mechanical properties of cast stainless steels predict ac- 
curate or slightly conservative values for Charpy-impact energy, 
tensile flow stress. fracture toughness J-R curve. and Jic of the 
materials. The kinetics of thermal embrittlement and degree of em- 
brittlement at saturation, i.e., the minimum impact energy achieved 
after long-terin aging, were established from materials that were 
aged further in the laboratory. The results were consistent with the 
estimates. The correlations successfully predict the mechanical 
properties of the Ringhals 2 reactor hot- and crossover-leg elbows 
(CF-8M steel) after service of =15 y. 
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19676 (NUREG/CP-0122-Vol.2, pp. 389-395) Aging re- 
search: Essentially a good investment. Morrison, D.L. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Sep 1992. (CONF-920375-Vol.2: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Aging research information confer- 
ence: Proceedings: Volume 2. 461p. Order Number DE92041278. 
Source: OSTI; NTIS; INIS; GPO. 

| appreciate the opportunity to participate in this international 
workshop. After the several long and intense days you have spent 
addressing the technical issues of nuclear power plant aging, I'd 
like to take a few minutes tonight to develop a context and describe 
why | believe that your efforts are worthwhile, in fact essential to 
the long term well being of the planet. It should come as no sur- 
prise to this audience that there is a strong linkage among the 
three ‘Es” energy, economy and the environment. Let me start with 
the economy, since that is the force that drives energy demand. 


19677 (NUREG/CP-0123-Suppl.1, pp. 7-22) Activities of the 
O & M Committee. Weinman, S.D. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; 
American Society of Mechanical Engineers, New York, NY (United 
States). Board of Nuclear Codes and Standards. Nov 1992. 
(CONF-920732-Suppl.1: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and valve testing errata: Supplement 1. 12ip. 
Source: OSTI; NTIS; INIS; GPO. 

The charter of the Operations and Maintenance Committee for 
Nuclear Power Plants is discussed. The purposes of the Commit- 
tee are to develop, revise and maintain codes standards and 
guides applicable to the safe and reliable operation and mainte- 
nance of nuclear power plants. The codes, standards, and guides 
developed by the O & M Committee are intended to serve the op- 
erating plants in the best interest of the public. 


19678 (NUREG/CP-0123-Suppl.1, pp. 23-39) Application of 
hydraulic network analysis to motor operated butterfly valves 
in nuclear power plants. Eldiwany, B.H.; Kalsi, M.S. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Engineering; American Society of Mechanical Engineers, New 
York, NY (United States). Board of Nuclear Codes and Standards. 
Nov 1992. (CONF-920732—Suppl.1: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing errata: Supplement 1. 
121p. Source: OSTI; NTIS; INIS; GPO. 

This paper presents the application of hydraulic network analysis 
to evaluate the performance of butterfly valves in nuclear power 
plant applications. Required actuation torque for butterfly valves in 
high flow applications is often dictated by peak dynamic torque. 
The peak dynamic torque, which occurs at some intermediate disc 
position, requires accurate evaluation of valve flow rate and pres- 
sure drop throughout the valve stroke. Valve flow rate and pressure 
drop are significantly affected by the valve flow characteristics and 
the hydraulic system characteristics, such as pumping capability, 
piping resistances, single and parallel flow paths, system hydro- 
static pressure, and the location of the MOV within the system. A 
hydraulic network analysis methodology that addresses the effect 
of these para-meters on the MOV performance is presented. The 
methodology is based on well- established engineering principles. 
The application of this methodology requires detailed characteris- 
tics of both the MOV and the hydraulic system in which it is 
installed. The valve characteristics for this analysis can be obtained 
by flow testing or from the valve manufacturer. Even though many 
valve users, valve manufacturers, and engineering standards have 
recognized the importance of performing these analyses, none has 
provided a detailed procedure for doing so. A typical example from 
a nuclear power plant application is included to demonstrate the 
application of the hydraulic network analysis procedures under a 
number of operating conditions, including pipe rupture. The use of 
parallel line model in this example provided a reduction of approxi- 
mately 40 percent in the torque predictions over the simplified 
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single line model. The MOV safety function, either to open or to 
close, is taken into consideration when evaluating the analytical re- 
sults. A combination of several parameters may significantly affect 
MOV performance under a given operating mode or a design basis 
condition. 


19679 (NUREG/CP-—0123-Suppl.1, pp. 41-46) Toeing the line 
meeting minimum compliance regulation. Shuster, G. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; American Society of Mechanical Engineers, New 
York, NY (United States). Board of Nuclear Codes and Standards. 
Nov 1992. (CONF-920732—Suppl.1: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing errata: Supplement 1. 
121p. Source: OSTI; NTIS; INIS; GPO. 

This paper discusses the history of pump and valve testing regu- 
lation in the United States, and identifies the result of decades of 
testing under those rules. While the current regulations for pump 
and valve testing under those rules are an improvement over the 
previous Section XI requirements, the author identifies the essen- 
tial need for a regulatory distinction between licensees meeting 
minimum compliance with current rules and licensees that exceed 
the requirements of existing regulation. In addition, the author dis- 
cusses some case histories of problems in pump and valve testing 
under the current set of rules. 


19680 (NUREG/CP—0123-Suppl.1, pp. 47-61) Inservice test- 
ing bases program. Constance, D.P.; Justice, W.L.; McWilliams, 
R.W.; Smith, R.S. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Engineering; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards. Nov 1992. (CONF-920732—Suppl.1: 2. 
Nuclear Regulatory Commission (NRC)/American Society of Me- 
chanical Engineers (ASME) symposium on pump and vaive testing, 
Washington, DC (United States), 21-23 Jul 1992). In Proceedings 
of the second NRC/ASME symposium on pump and valve testing 
errata: Supplement 1. 121p. Source: OSTI; NTIS; INIS; GPO. 

Inservice Testing (1ST) Programs generally address those com- 
ponents necessary for safe operation as specified in Subsections 
IWP-1100 and IWV-1100 of Section XI, and Position 11 of NRC 
Generic Letter 89-04. Program tables, generated manually or from 
computer databases, are frequently used to describe those compo- 
nents to be tested, and testing requirements. Table entries are 
usually derived from review of system drawings, accident analysis, 
and other technical documents, but the actual bases for entries are 
not always documented. Due to the dynamic attribute of IST pro- 
grams, the continual evaluation of program entries is inhibited if 
bases for program entries are unclear. When IST Programs have 
been developed by Architect Engineers, NSSS Suppliers, or other 
contractors, the bases for the program contents becomes even 
more nebulous to the program users. 


19681 (NUREG/CP-—0123-Suppl.1, pp. 63-69) An update to 
inplace testing of safety/relief valves utilizing lift assist tech- 
nology. Heorman, K.R. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; American So- 
ciety of Mechanical Engineers, New York, NY (United States). 
Board of Nuclear Codes and Standards. Nov 1992. 
(CONF-920732—Suppl.1: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and valve testing errata: Supplement 1. 12i1p. 
Source: OSTI; NTIS; INIS; GPO. 

Inplace testing of safety and relief valves with lift assist devices 
has received mixed reviews from nuclear power plant testing per- 
sonnel. While many plants use the technology, most limit it’s use to 
testing main steam safety valves (even though both OM-1-1981 
and PTC 25.3-1976 allow it’s use for several different service appli- 
cations). Test coordinator concerns regarding the technology range 
from lift setpoint accuracy and repeatability, to the quality of the 
test result output. In addition, OM-1-1981 and PTC 25.3-1976 differ 
in their approach to the technology. PTC 25.3-1976 allows the use 
of lift assist devices to test any compatible valve, regardless of the 
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system service. OM-1-1981 allows the use of lift assist devices for 
compressible fluid systems. However, it recommends not using 
such devices for liquid service systems. The reasons for the differ- 
ence between PTC 25.3-1976 and OM-1-1981 will be discussed 
along with additional considerations applicable to the utilization of 
the technology in testing liquid service valves. Advances in assist 
devices over the last few years have improved the accuracy, re- 
peatability, and quality of test result output. This paper will show 
that lift assist technology is quite capable of determining lift set- 
points within the accuracy requirements of OM-1 and PTC 25.3. It 
will also demonstrate that the technology should not be limited to 
compressible service systems. In summary, the full potential of lift 
assist technology is not widely under- stood. As a result, the 
technology is under utilized in most plants, despite its many advan- 
tages. 


19682 (NUREG/CP-—0123-Suppl.1, pp. 71-97) A review of his- 
torical check valve failures. Todd, M.D. (Oak Ridge National Lab., 
TN (US)); Casada, D.A. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Engineering; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards. Nov 1992. (CONF-920732—Suppl.1: 2. 
Nuclear Regulatory Commission (NRC)/American Society of Me- 
chanical Engineers (ASME) symposium on pump and valve testing, 
Washington, DC (United States), 21-23 Jul 1992). In Proceedings 
of the second NRC/ASME symposium on pump and vaive testing 
errata: Supplement 1. 121p. Source: OSTI; NTIS; INIS; GPO. 

Programmatic monitoring, as historically applied, is considerably 
better at detecting the less serious failures than detecting the most 
serious failures. Normally operating systems do not have signifi- 
cantly higher failure rates than other systems. Failure rate is 
generally proportional to age; does not follow “bathtub curve”. 
BWR's have higher overall reported failure rates than PWR’s,but 
this is because they are better at detecting failures. 


19683 (NUREG/CP-0123-Suppl.1, pp. 99-107) Results of 
AEOD survey on pressure locking of double-disk and flexible- 
wedge gate valves. Rubin, S.D. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; American So- 
ciety of Mechanical Engineers, New York, NY (United States). 
Board of Nuclear Codes and Standards. Nov 1992. 
(CONF-920732—Suppl.1: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and valve testing errata: Supplement 1. 121p. 
Source: OSTI; NTIS; INIS; GPO. 

Pressure locking of double disk and flexible wedge gate valves 
is a potential consequential and common-cause failure mechanism 
for BWR and PWR front-line ECCSs. Past industry and NRC feed- 
back on pressure locking has not been fully effective in achieving 
adequate licensee assessments and/or needed corrective actions. 


19684 (ORNL/FTR-4201) [Plenary lecture at the 4th Inter- 
national Symposium on Advanced Nuclear Energy Research 
held in Mito City, Japan]: Foreign trip report, February 1-19, 
1992. Haire, R.G. Oak Ridge National Lab., TN (United States). 9 
Mar 1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93010568. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler presented a special invited plenary lecture at the 
4th International Symposium on Advanced Nuclear Research, held 
in Mito City, Japan. The Symposium was dedicated to the material 
science of nuclear and related materials. There were four major 
oral sessions and two panel sessions, plus a large poster session. 
Some 500 people were in attendance for the Symposium. Subse- 
quent to the Symposium, the traveler spent a nominal two weeks 
of in-depth discussions, seminars, and round table discussions with 
JAERI's staff and leaders. The traveler also toured numerous labo- 
ratories and experimental facilities in Tokai, Oarai, and Tsukuba. 
The major portion of this two-week period was spent reviewing/ 
discussing the work of the Departments of Chemistry and Fuels 
and Materials Research. 


19685 (ORNL/FTR-4238) [international cooperative efforts 
related to Project FALSIRE in Germany]: Foreign trip report, 





April 24—May 7, 1992. Bass, B.R. Oak Ridge National Lab., TN 
(United States). 20 May 1992. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011245. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Detailed discussions were held with researchers at Geselischaft 
fuer Reaktorsicherheit (GRS), Koeln Germany, concerning interna- 
tional cooperative efforts related to Project FALSIRE. A draft final 
report on Project FALSIRE, prepared jointly by ORNL and GRS, 
was completed in several working sessions at GRS. The updated 
draft incorporates peer review comments and recommendations 
from participants in the Project FALSIRE Workshop. The completed 
report is scheduled to be presented to the Principal Working Group 
No. 3 (PWG-3) of the Committee on the Safety of Nuclear Installa- 
tions (CSNI) in Paris, France, during June 1992. Plans were 
finalized for presenting updated results of Project FALSIRE at a 
Specialists’ Meeting in Oak Ridge during October 26-29, 1992, 
sponsored jointly by the IAEA and the Organization for Economic 
Cooperation and Development (OECD). Also, plans and schedules 
were discussed for a second phase of fracture assessments of 
large-scale experiments (FALSIRE-Il) to be organized by the CSNI/ 
FAG. The schedule calls for a formal announcement of FALSIRE-II 
at the IAEA/CSNI Specialists’ Meeting in October 1992, with a 
FALSIRE-I] Workshop on the analysis results to follow in 1993. 


19686 (ORNL/FTR-4486) Heavy-Section Steel Irradiation 
Program: Foreign trip report, November 16, 1992-November 
26, 1992. Nanstad, R.K.; Stoller, R.E. Oak Ridge National Lab., TN 
(United States). 28 Dec 1992. 33p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93008790. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The travelers attended workshop meetings of the International 
Group on Radiation Damage Mechanisms (IG-RDM) in Pressure 
Vessel Steels held in Fontainebleau, France. This workshop was 
the fourth meeting of the IG-RDM, which was officially organized in 
1988. The travelers also visited various laboratories in the United 
Kingdom (U.K.), including AEA-Technology, Harwell, Berkeley 
Technology Center, Rolls-Royce and Associates, Sheffield Hallam 
University, and the University of Liverpool. Many of the discussions 
concerned ongoing, as well as potential, collaborative research in 
the areas of irradiation effects and experimental fracture mechan- 
ics. The IG-RDM workshop, as well as the laboratory visits, 
resulted in detailed exchange of technical progress between partici- 
pants, identification of specific areas requiring continued research, 
and procedures for collaboration and sharing of resources. 


19687 (PNL-SA-21260) Overview of piping issues and 
trends. Bush, S.H. Pacific Northwest Lab., Richland, WA (United 
States). Dec 1992. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-921262- 
1: 4. symposium on current issues related to nuclear power plant 
structure, equipment and piping, Orlando, FL (United States), 9-11 
Dec 1992). Order Number DE93006628. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A variety of failure mechanisms that have contributed to failures 
in nuclear reactor piping systems are discussed: these include 
general corrosion, intergranular stress corrosion, erosion-corrosion, 
mechanical fatigue, and thermal fatigue covering the spectrum from 
mixing-tee to stratification. Actions to minimize or eliminate these 
failure mechanisms are discussed where these actions are based 
on the experience amassed over the past three decades. 


19688 (SAND-—92-2916C) LOCA testing of damaged cables. 
Vigil, R.A. (Science and Engineering Associates, Inc., Albuquerque, 
NM (United States)); Jacobus, M.J.; Nelson, C.F. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 12p. Sponsored 
by Electric Power Research Inst., Palo Alto, CA (United States). 
DOE Contract AC04-76DP00789. (CONF-930254—4: EPRI work- 
shop on power plant cable condition monitoring, San Francisco, 
CA (United States), 9-11 Feb 1993). Order Number DE93009859. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments were conducted to assess the effects of dielectric 
withstand voltage testing of cables and to assess the survivability 
of aged and damaged cables under loss-of-coolant accident 
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(LOCA) conditions. High potential testing at 240 Vde/mil on undam- 
aged cables suggested that no damage was incurred on the 
selected cables. During aging and LOCA testing, Okonite ethylene 
propylene rubber cables with a bonded jacket experienced unex- 
pected failures. The failures appear to be primarily related to the 
level of thermal aging. For Brand Rex crosslinked polyolefin cables, 
the results suggest that 8 mils of insulation remaining should give 
the cables a high probability of surviving accident exposure follow- 
ing aging. The voltage levels necessary to detect when 8 mils of 
insulation remain are expected to be roughly 40 kVdc. This voltage 
level would almost certainly be unacceptable to a utility for use as 
a damage assessment tool. Although two Rockbestos silicone rub- 
ber cables failed during the accident test, the induced wall 
thickness did not seem to be the major cause of the failures. It ap- 
pears likely that under less stressful thermal aging conditions, the 
cables would survive accident testing with as little as 4 mils or less 
of insulation remaining. 


19689 (SAND—93-0170C) Steps required in the pursuit of 
quantitative risk management processes for high pressure 
systems. Priddy, T.G. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1993. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930702-—11: Pressure vessel and piping conference, Den- 
ver, CO (United States), 25-29 Jul 1993). Order Number 
DE93007586. Source: OSTI; NTIS; GPO Dep. 

Codes and standards have served remarkably well in reducing 
both the frequency and the consequences of pressure vessel and 
piping system failures. Past successful uses of safety standards 
show that safety can indeed be designed into potentially hazardous 
systems. Operational maintenance and inspection programs can 
also ensure and perpetuate design and manufactured reliability. 
However, as more advanced and challenging applications with high 
pressure systems and potentially hazardous operations are en- 
countered, we need to sharpen our technology, estimate reliability, 
quantify consequences, and manage risks with cost-effective pro- 
cesses. Practical systems are constructed of several components, 
and design standards are not always available for every compo- 
nent. A variable level of safety is, therefore, admitted within a 
system and some assessment of the overall safety is desired. Ad- 
ditionally, when potential personnel safety consequences are large 
but isolated, secondary protective steps should be considered such 
as barricading, protective enclosures, or remote operation. This 
paper discusses rationale and activities that are based on proba- 
bilistic dsk assessment (PRA) methods. While general application 
of PRA is not advocated at this time, certain derivative parts are 
suggested for use in closed-loop, risk management activities. 


19690 (SAND-93-0308C) Potential techniques for non- 
destructive evaluation of cable materials. MGillen, K.T. (Sandia 
National Labs., Albuquerque, NM (United States)); Clough, R.L.; 
Mattson, B.; Stenberg, B.; Oestman, E. Sandia National Labs., Al- 
buquerque, NM (United States). [1993]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930254-3: EPRI workshop on power plant 
cable condition monitoring, San Francisco, CA (United States), 9- 
11 Feb 1993). Order Number DE93008350. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes the connection between mechanical degra- 
dation of common cable materials in radiation and elevated 
temperature environments and density increases caused by the ox- 
idation which leads to this degradation. Two techniques based on 
density changes are suggested as potential non-destructive evalua- 
tion (NDE) procedures which may be applicable to monitoring the 
mechanical condition of cable materials in power plant environ- 
ments. The first technique is direct measurement of density 
changes, via a density gradient column, using small shavings re- 
moved from the surface of cable jackets at selected locations. The 
second technique is computed X-ray tomography, utilizing a 
portable scanning device. 


19691 (WHC-SA-1684) Structural design, analysis, and 
code evaluation of an odd-shaped pressure vessel. Rezvani, 
M.A.; Ziada, H.H. Westinghouse Hanford Co., Richland, WA 
(United States). Dec 1992. 8p. Sponsored by USDOE, Washington, 


ERA Vol. 18, No. 7 173 





22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components and Accessories 


DC (United States). DOE Contract AC06-87RL10930. (CONF- 
930702-8: Pressure vessel and piping conference, Denver, CO 
(United States), 25-29 Jul 1993). Order Number DE93008182. 
Source: OSTI; NTIS; GPO Dep. 

This paper is the result of an effort to design, analyze and evalu- 
ate a rectangular pressure vessel. Normally pressure vessels are 
designed in circular or spherical shapes to prevent stress concen- 
trations. In this case, because of operational limitations, the choice 
of vessels was limited to a rectangular pressure box with a remov- 
able cover plate. The American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code is used as a guideline 
for pressure containments whose width or depth exceeds 15.24 cm 
(6.0 in.) and where pressures will exceed 103.4 KPa (15.0 Ibf/in?). 
This evaluation used Section Vill of this Code, hereafter referred to 
as the Code. The dimensions and working pressure of the subject 
vessel fall within the pressure vessel category of the Code. The 
Code design guidelines and rules do not directly apply to this ves- 
sel. Therefore, finite-element methodology was used to analyze the 
pressure vessel, and the Code then was used in qualifying the 
vessel to be stamped to the Code. Section Vill, Division 1 of the 
Code was used for evaluation. This action was justified by select- 
ing a material for which fatigue damage would not be a concern. 
The stress analysis results were then chocked against the Code, 
and the thicknesses adjusted to satisfy Code requirements. 
Although not directly applicable, the Code design formulas for rect- 
angular vessels were also considered and presented in this study. 


19692 (WSRC-TR-92-73-Rev.1) Transient response of em- 
bedded thermocouples: Revision 1. Coutts, D.A. Westinghouse 
Savannah River Co., Aiken, SC (United States). Nov 1992. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93009889. Source: 
OSTI; NTIS; GPO Dep. 

There is an increasing interest in the ability to measure transient 
behavior in heated systems in the Heat Transfer Laboratory. To ac- 
complish this an understanding of transient instrument behavior is 
necessary. This report discusses the transient behavior of small di- 
ameter thermocouples which are imbedded in an aluminium plate 
and provides an estimate of the composite time constant for differ- 
ent imbedded arrangements. It also describes a technique which 
can be used to estimate the time constant. The primary purpose of 
the data presented in this report was to evaluate manufacturing, in- 
Stallation, and calibration techniques. Use of the data in this report 
for critical applications should be limited to generalizations of be- 
havior and uncertainty analysis. 


2203 Fuel Elements 

Refer also to citation(s) 19046, 19593, 19774, 19777, 19778, 
19779, 19782, 19783, 19793, 19794, 19798, 19800, 19801, 19806, 
19807, 19815, 19816, 19832, 19851, 19859, 20326, 20327 


19693 


(INIS-mf-13516, pp. 1-6) Comprehensive study of 
thorium as an energy source in the 21% century. Kimura, Itsuro 
(Kyoto Univ. (Japan). Faculty of Engineering). Indian Nuclear Soci- 


ety, Bombay (india); Atomic Energy Society of Japan, Tokyo 
(Japan). 1991. [300p.] (CONF-9012164—: Indo-Japan seminar on 
thorium utilization, Bombay (India), 10-13 Dec 1990). In Proceed- 
ings of the Indo-Japan seminar on thorium utilization (held at 
Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 
Comprehensive study on thorium as an energy source in the 21st 
Century was supported as a cooperative research project of Grant- 
in-Aid for Scientific Research by Ministry of Education, Science 
and Culture of Japanese Government from 1988 to 1989. Some of 
the investigations carried out as parts of the above study are sum- 
marised: (1) experimental study of resonance interference between 
232Th and *53U neutron cross sections, (2) core burnup calculation 
of 73°Th fuelled axially heterogeneous high conversion LWR, (3) 
preparation of (Th, U)2 powder by a freezing process, (4) fission 
product release from oxide fuel coated particles at very high tem- 
perature, (5) fundamental studies on mass transfer in molten salts, 
(6) solubility of oxides in molten LiF-BeF2 and NaBF,-NaF, and (7) 
study of crudding on nuclear fuel rod. (author). figs. (author). figs. 
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19694 (INIS-mf-13516, pp. 156-164) Chemical diffusion of 
constituent elements in the thorium-uranium mixed oxide fuel. 
Furuya, Hirotaka (Kyushu Univ., Fukuoka (Japan). Faculty of Engi- 
neering). Indian Nuclear Society, Bombay (India); Atomic Energy 
Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (India), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Knowledge of transport properties in oxide fuel is essential for the 
evaluations of fuel fabrication and performance under irradiation. 
Especially, the informations on chemical diffusion of constituent 
elements in mixed oxide is important to the understandings of ho- 
mogenization during fabrication and redistributions of constituent 
elements under irradiation. Homogeneous compacts of ThO2 and 
UO, powder, which were prepared by mechanically blending and 
subsequent pressing, were annealed under in reducing atmosphere 
in the temperature region from 1,300 to 1,950degC. After that, their 
homogeneities were measured by means of X-ray diffractometry. 
Based on the concentric sphere model of homogenization process, 
interdiffusion coefficient of Th and U in mixed oxide during sintering 
were determined. Over the temperature range studied (1300deg- 
1950degC), their temperature dependence can be given by the 
well-known Arrhenius equation; D=1.59x10—'exp(-205,000kJ/RT) 
m?/s. The comparison of this activation energy with the ones in 
other studies suggested that the homogenization is rate-controlled 
by grain-boundary diffusion. Oxidation rate of three kinds of 
(Th,U)O» solid solutions were measured in the temperature range 
from 245deg to 455degC by a gravimetric balance. Based on the 
equivalent sphere model, chemical diffusion coefficients were de- 
termined from oxidation rates and BET surface areas. Their 
temperature dependences can be expressed by the _follow- 
ing equations: D=7.08x10-®exp(-108,000kJ/RT) m/s __ for 
(Thsub(0.3)Usub(0.7)O2, D=7.13x10—8exp(-112,000kU/RT) m/s for 
(Thsub(0.5)Usub(0.5))O2, D=1.06x10—Sexp(-107,000kJ/RT) m?/S 
for (Thsub(0.7)Usub(0.3)O2. These results were discussed with 
other data on UO. (author). 32 refs., 6 figs., 6 tabs. 


19695 (JAERI-M-92-210) Analysis of chemical reactivity of 
burnup molten salts. Ogawa, Toru (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jan 1993. 
98p. (In Japanese). Order Number DE93788432. Source: OSTI; 
NTIS; INIS. 

Reactivity of LIiF-BeF2-ThF,-UF, and (TRU)Cl3-NaCl (TRU: 
transuranium elements) molten salts with burnup has been thermo- 
dynamically analyzed with a free-energy minimization method. The 
results on the fluoride salts reproduced the operational experience 
of an experimental molten salt reactor (MSRE), particularly the dis- 
tribution of fission products in the primary system and the corrosion 
of Hastelloy N. A possibility of U-Pd alloy segregation, which has 
been neglected, was newly identified. The results on the TRU chlo- 
ride system indicate possibilities of (1) accumulation of PdTe which 
acts as a chemical potential source to cause the structural alloy 
corrosion, (2) segregation of Np-Pu-Pd alloys, (3) difficulty in va- 
lence control unlike that in the fluoride salts and (4) condensation 
of ZrCl4, vapor in the off-gas system. It was shown that the under- 
standing of alloy systems Ni-Cr-Fe-Te, Pd-Ag-Te, U(Np)-Zr-Te etc. 
is important in feasibility studies of nuclear systems based on the 
molten salts. (author). 


19696 (LA-12516-MS) Automated software analysis of nu- 
clear core discharge data. Larson, T.W.; Halbig, J.K.; Howell, 
J.A.; Eccleston, G.W.; Klosterbuer, S.F. Los Alamos National Lab., 
NM (United States). Mar 1993. 23p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93008064. Source: OSTI; NTIS; INIS; GPO Dep. 
Monitoring the fueling process of an on-load nuclear reactor is a 
full-time job for nuclear safeguarding agencies. Nuclear core dis- 
charge monitors (CDMS) can provide continuous, unattended 
recording of the reactor’s fueling activity for later, qualitative review 
by a safeguards inspector. A quantitative analysis of this collected 
data could prove to be a great asset to inspectors because more 
information can be extracted from the data and the analysis time 
can be reduced considerably. This paper presents a prototype for 





an automated software analysis system capable of identifying when 
fuel bundle pushes occurred and monitoring the power level of the 
reactor. Neural network models were developed for calculating the 
region on the reactor face from which the fuel was discharged and 
predicting the burnup. These models were created and tested us- 
ing actual data collected from a CDM system at an on-load reactor 
facility. Collectively, these automated quantitative analysis 
programs could help safeguarding agencies to gain a better per- 
spective on the complete picture of the fueling activity of an 
on-load nuclear reactor. This type of system can provide a cost- 
effective solution for automated monitoring of on-load reactors 
significantly reducing time and effort. 
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19697 (ANL/IFR/CP-77128) Embedded computer systems 
for control applications in EBR-ll. Carlson, R.B.; Start, S.E. Ar- 
gonne National Lab., Idaho Falls, ID (United States). Integral Fast 
Reactor Operations Div. [1993]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930401—8: Meeting on nuclear plant instrumentation, con- 
trol and man-machine interface technologies, Oak Ridge, TN 
(United States), 18-21 Apr 1993). Order Number DE93010114. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to describe the embedded computer 
systems approach taken at Experimental Breeder Reactor II (EBR- 
ll) for non-safety related systems. The hardware and software 
structures for typical embedded systems are presented The em- 
bedded systems development process is described. Three 


examples are given which illustrate typical embedded computer ap- 
plications in EBR-II. 


19698 (ANL/IFR/CP-77151) Instrumentation and control im- 
provements at Experimental Breeder Reactor Il. Christensen, 
L.J.; Planchon, H.P. Argonne National Lab., Idaho Falls, ID (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930401-— 
7: Meeting on nuclear plant instrumentation, control and 
man-machine interface technologies, Oak Ridge, TN (United 
States), 18-21 Apr 1993). Order Number DE93010113. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to describe instrumentation and con- 
trol (l&C) system improvements at Experimental Breeder Reactor 
11 (EBR-11). The improvements are focused on three objectives; 
to keep the reactor and balance of plant (BOP) 1&C systems at a 
high level of reliability, to provide diagnostic systems that can pro- 
vide accurate information needed for analysis of fuel performance, 
and to provide systems that will be prototypic of 1&C systems of 
the next generation of liquid metal reactor (LMR) plants. 


19699 (ANL/IFR/CP-78545) Design of operator interfaces 
for “bumpless” transfers between operator behaviors. Lindsay, 
R.W.; Brown-VanHoozer, S.A. Argonne National Lab., Idaho Falls, 
ID (United States). Integral Fast Reactor Operations Div. [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930401—9: Meeting on nuclear 
plant instrumentation, control and man-machine interface technolo- 
gies, Oak Ridge, TN (United States), 18-21 Apr 1993). Order 
Number DE93010115. Source: OSTI; NTIS; INIS; GPO Dep. 
Advances in the science and art of man-machine interface 
design have taken major strides forward for interface design practi- 
tioners with the advent of the computer. one concern still extant, 
however, is the need for design of interfaces that minimize confu- 
sion when an operator is required to shift from the different levels 
of cognitive control of skill, rule, and knowledge-based behaviors, 
(e.g., if an operator is following a set of procedures and a procedu- 
ral error is noted by the operator, the behavior may, of necessity, 
shift from rule-based to a knowledge-based behavior). Shifting of 
the cognitive control levels requires that the information to be dis- 
played to the operator should be designed so that a “bumpless” 
transfer can be made between the behavioral modes, thus reduc- 
ing the possibility of error. This paper introduces a way to design 
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human interfaces so that skill, rule, and knowledge-based behav- 
iors are supported and provides for the necessary interchanges 
between behavioral types. 


19700 (ANSTO-E-703) 3 D diffusion calculation of HIFAR 
including the coarse control arms and their burnup. Robinson, 
G.S. Australian Nuclear Science and Technology Organisation, Lu- 
cas Heights, NSW (Australia). Sep 1991. [20p.] Order Number 
DE93622542. Source: OSTI; NTIS (US Sales Only); INIS. 

A 3D model of HIFAR which includes the coarse control arms 
(CCA) has been developed which is based on a 2-group, relatively 
coarse mesh, diffusion calculation. Appropriate absorption cross 
sections to represent the signal arm control blades were obtained 
by comparison with multigroup discrete ordinates cell calculations. 
An integral test of the CCA worth using the model showed 
excellent agreement with a geometrically detailed Monte Carlo cal- 
culation. Comparison with the most recent measurement of the 
CCA reactivity calibration showed good agreement and, in particu- 
lar, a constant difference of about 6 per cent between calculation 
and measurement in change of reactivity with arm movement over 
the normal operating range. Extension of the model to include the 
burn-up of the CCA control material has provided the first 
calculation-based estimates of the loss of CCA effectiveness with 
time. Similar estimates of the worth of europium tipped control 
blades and their lifetime have been made. This confirmed that 
blades of this type have almost identical initial reactivity worth to 
all-cadmium blades and that their lifetime is very much longer. 27 
refs., 4 tabs., 10 figs. 


19701 (CONF-930401—3) Role of the operator in nuclear 
power plants as determined from a survey of the North Ameri- 
can nuclear community. Spelt, P.F. Oak Ridge National Lab., TN 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Meeting 
on nuclear plant instrumentation, control and man-machine inter- 
face technologies; Oak Ridge, TN (United States); 18-21 Apr 1993. 
Order Number DE93007914. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of an empirical survey, one of the first to deal with the 
Role of the Operator in nuclear power plants in North America, are 
presented. The survey showed that the theoretical match between 
operators’ responsibility and control (written definition of “role”) is 
not supported by the numerical evaluations of these two concepts. 
Across a dimension from existing to advanced reactors, there is 
increasingly a shift from hands-on manipulation and readout-by- 
readout information integration by the operators to a role in which 
the operator is a passive monitor whose primary task is to give 
permissives to the automated control system. There is a decreas- 
ing degree of control for operators, while responsibility remains 
high. Decreased control coupled with high responsibility may create 
shift operating staff problems. 


19702 (CONF-930401-10) The integrated workstation: A 
common, consistent link between nuclear plant personnel and 
plant information and computerized resources. Wood, R.T.; 
Knee, H.E.; Mullens, J.A.; Munro, J.K. Jr.; Swail, B.K.; Tapp, P.A. 
Oak Ridge National Lab., TN (United States). [1993]. 7p. Spon- 
sored by USDOE, Washington, DC (United States); Electric Power 
Research Inst., Palo Alto, CA (United States). DOE Contract 
AC05-840R21400. From Meeting on nuclear plant instrumentation, 
control and man-machine interface technologies; Oak Ridge, TN 
(United States); 18-21 Apr 1993. Order Number DE93009666. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The increasing use of computer technology in the US nuclear 
power industry has greatly expanded the capability to obtain, ana- 
lyze, and present data about the plant to station personnel. Data 
concerning a power piant’s design, configuration, operational and 
maintenance histories, and current status, and the information that 
can be derived from them, provide the link between the plant and 
plant staff. It is through this information bridge that operations, 
maintenance and engineering personnel understand and manage 
plant performance. However, it is necessary to transform the vast 
quantity of data available from various computer systems and 
across communications networks into clear, concise, and coherent 
information. In addition, it is important to organize this information 
into a consolidated, structured form within an integrated environ- 
ment so that various users throughout the plant have ready access 
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at their local station to knowledge necessary for their tasks. Thus, 
integrated workstations are needed to provide the inquired informa- 
tion and proper software tools, in a manner that can be easily 
understood and used, to the proper users throughout the plant. An 
effort is underway at the Oak Ridge National Laboratory to address 
this need by developing Integrated Workstation functional require- 
ments and implementing a limited-scale prototype demonstration. 
The integrated Workstation requirements will define a flexible, 
expandable computer environment that permits a tailored imple- 
mentation of workstation capabilities and facilitates future upgrades 
to add enhanced applications. The functionality to be supported by 
the integrated workstation and inherent capabilities to be provided 
by the workstation environment win be described. In addition, gen- 
eral technology areas which are to be addressed in the Integrated 
Workstation functional requirements will be discussed. 


19703 (DOE/ER/12819—1) Installation and evaluation of a 
nuclear power plant Operator Advisor based on artificial intel- 
ligence technology: Final report. Hajek, B.K.; Miller, D.W. Ohio 
State Univ. Research Foundation, Columbus, OH (United States). 
Feb 1993. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-88ER12819. Order Number 
DE93011807. Source: OSTI; NTIS; INIS; GPO Dep. 

The Artificial Intelligence Group in the Nuclear Engineering Pro- 
gram has designed and built an Operator Advisor (OA), an Al 
system to monitor nuclear power plant parameters, detect compo- 
nent and system malfunctions, dispose their causes, and provide 
the plant operators with the correct procedures for mitigating the 
consequences of the malfunctions. It then monitors performance of 
the procedures, and provides backup steps when specific operator 
actions fail. The OA has been implemented on Sun 4 workstations 
in Common Lisp, and has been interfaced to run in real time on 
the Perry Nuclear Power Plant full-function simulator in the plant 
training department. The eventual goal for a fully functioning Oper- 
ator Advisor would be to have reactor operators receive direction 
for all plant operations. Such a goal requires considerable testing 
of the system within limited malfunction boundaries, an extensive 
Verification & Validation (V&V) effort, a large knowledge base de- 
velopment effort, and development of tools as part of the system to 
automate its maintenance. Clearly, these efforts are beyond the 
scope of the feasibility effort expended during this project period. 
However, as a result of this project, we have an Al based platform 
upon which a complete system can be built. 


19704 (DOE/ER/75700-T2) Nuclear power plant status 
diagnostics using a neural network with dynamic node archi- 
tecture. Basu, A. lowa State Univ. of Science and Technology, 
Ames, IA (United States). 1992. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER75700. 
Order Number DE93010303. Source: OSTI; NTIS; INIS; GPO Dep. 

This thesis is part of an ongoing project at lowa State University 
to develop ANN based fault diagnostic systems to detect and clas- 
sify operational transients at nuclear power plants. The project 
envisages the deployment of such an advisor at lowa Electric Light 
and Power Company’s Duane Arnold Energy Center nuclear power 
plant located at Palo, IA. This advisor is expected to make status 


diagnosis in real time, thus providing the operators with more time 
for corrective measures. 


19705 (DOE/ER/75700-T4) An artificial neutral network 
fault-diagnostic adviser for a nuclear power plant with error 
prediction. Kim, Keehoon. lowa State Univ. of Science and Tech- 
nology, Ames, IA (United States). 1992. 159p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER75700. Order Number DE93010305. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This thesis is part of an ongoing project at lowa State University 
to develop ANN bases fault diagnostic systems to detect and clas- 
sify operational transients at nuclear power plants. 


19706 (DOE/FTR-93010780) [Training for operations and 
maintenance in the nuclear industry]: Foreign trip report, 
September 19-26, 1992. Birk, S.M. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). 25 Nov 1992. 309p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93010780. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This is the Foreign Travel Trip Report for S. M. Birk’s travel to 
Stratford-Upon-Avon, England, September 19, 1992 through 


September 26, 1992. Ms. Birk attended the Second International 
Conference on Training for Operations and Maintenance in the Nu- 
clear Industry and presented a paper entitled, (The Affective 
Component of Training: Changing Attitudes as a Motivational Tool.) 


19707 (DPW-53-1318) Project 8980, Savannah River Plant, 
105 Buildings, Scram circuit identification. Cist, J.D. Du Pont 
de Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 21 Oct 1953. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACOS-76SR00001. (SR/H-387). 
Order Number DE93008816. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

As the 105 safety and warning circuits are arranged at present, 
an abnormal condition of short duration could shut the reactor down 
without leaving any signal to identify the circuit responsible. Al- 
though the appropriate annunciator target nameplate will light while 
the measured variable is in the abnormal range, the light will go out 
when the variable returns to normal. The fact that certain signals, 
the period trip for example, are normally of a momentary nature 
emphasizes the identification problem with the present equipment. 
Several arrangements have been suggested to permit identification 
of circuits which are only momentarily in alarm. The proposal which 
has been selected is discussed in this memorandum. 


19708 (DPW-3797) Control rod drive. Babcock, D.F. Du 
Pont de Nemours (E.!.) and Co., Wilmington, DE (United States). 
13 Nov 1951. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-405). Order Num- 
ber DE93010104. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of potential problems 
with the control rod design along with recommendations for im- 
provement. 


19709 (DPW-3953) Project 8980, Savannah River Plant, 
Building 305 — Control desk detail 112504. Millett, K.W. Du Pont 
de Nemours (E.!.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 3 Dec 1951. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H-455). 
Order Number DE93011150. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides suggested changes in the design of 
the control desk in Building 305. 


19710 (DPW-3979) Reactor instrumentation. Overbeck, 
W.P. Du Pont de Nemours (E.!.) and Co., Wilmington, DE (United 
States). 4 Dec 1951. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. (SR/H-457). Or- 
der Number DE93011152. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses the arrangement of instruments 
which might be installed in the instrument tubes and the connec- 
tions necessary for these instruments. 


19711 (DPW-4052) [Production reactor control systems]. 
Wende, C.W.J. Du Pont de Nemours (E.|.) and Co., Wilmington, 
DE (United States). 11 Dec 1951. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-420). Order Number DE93010986. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses method of operation and mainte- 
nance of reactor control systems. 


19712 (DPW-4071) Project 8980, Savannah River Plant — 
Control actuators. Du Pont de Nemours (E.1.) and Co., Wilming- 
ton, DE (United States). 13 Dec 1951. 1p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-440). Order Number DE93011134. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum provides a discussion and recommendations 
on the design scheme for control rod actuator configuration. 





19713 (DPW-4087) Project 8980, Savannah River Plant, 
100 Area — Control rod actuators. McMillan, G.E. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). 14 Dec 
1951. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-441). Order Number 
DE93011135. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses potential problems with the control 
rod actuators in the 100 Area. 


19714 (DPW-4801) Reactor instrumentation — Thermocou- 
ple insulation. Johnson, A.A. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). 5 Mar 1952. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-498). Order Number DE93011195. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of the insulation type to 
be used on thermocouples used to monitor effluent temperatures 
from the fuel tubes. Recommendations are made to use either 
asbestos or quartz instead of varnish impregnated fiberglass insu- 
lation. 


19715 (DPW-4809) Control rod actuators. Overbeck, W.P. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 7 Mar 1952. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H-500). Or- 
der Number DE93011197. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses the design and operation of control 
rod actuators. It is written to support the current design which has 
been subjected to considerable adverse criticism. 


19716 (DPW—4829) Control actuators. Babcock, D.F.; Mene- 
gus, R.L.; Wende, C.W.J. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 11 Mar 1952. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SRO00001. (SR/H-508). Order Number DE93011205. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum presents a discussion of the three control rod 
actuator schemes presented by the Engineering Department. Con- 
cepts and recommendations of the schemes are provided. 


19717 (DPW-4874) Control actuators. Wende, C.W.J. Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 
14 Mar 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-502). Order Num- 
ber DE93011199. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the criticisms of the various 
actuator design configurations proposed for the Savannah River re- 
actors. 


19718 (DPW-4885) Control rod drive. Maloney, J.P. Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 
14 Mar 1952. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-490). Order Num- 
ber DE93011187. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses tests conducted on the Control 
Rod Drive Mock-up at the Argonne National Laboratory. The tests 
consisted of speed variation measurements of two identical motors 
from the A.M. and F. actuator unit. 


19719 


(ECN-RX—92-068) Early detection of coolant boiling 
in research reactors with MTR-type fuel. Kozma, R. (Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands)); 


Turkcan, E.; Verhoef, J.P. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Oct 1992. [12p.] (CONF- 
9209265—-: 1992 international meeting on reduced enrichment for 
research and test reactors, Roskilde (Germany), 27 Sep - 1 oct 
1992). Order Number DE93623773. Source: OSTI; NTIS; INIS. 

A reactor core monitoring system having the function of early de- 
tection of boiling in the coolant channels of research reactors with 
MTF-type fuel is introduced. The system is based on the on-line 
analysis of signals of various ex-core and in-core neutron detec- 
tors. Early detection of coolant boiling cannot be accomplished by 
the evaluation of the DC components of these detectors in a num- 
ber of practically important cases of boiling anomaly. It is shown 
that the noise component of the available neutron detector signals 
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can be used for the detection of boiling in these cases. Experi- 
ments have been carried out at a boiling setup in the research 
reactor HOR of the Interfaculty Reactor Institute, Technical Univer- 
sity of Delft, The Netherlands. (author). 8 refs., 11 figs. 


19720 (HW-38541) Final report — PT-105-514-A, Installation 
of thermocouples in process channels. Greenfield, H.H. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 8 Aug 1955. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93010556. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document discusses a production test which was written 
when the piles were operating under a graphite temperature limit of 
410 C. Operation was controlled by as-read temperatures of the 
originally installed G thermocouples, by thermocouples installed on 
vertical safety rod thimbles, and by thermocouples in graphite 
cylinders installed in the C test holes. Since the thimble thermo- 
couples were to be removed under the Ball 3X program, it was 
planned to install thermocouples in some of the process tube chan- 
nels to help monitor the graphite temperatures. In order to ensure 
maximum production levels based on graphite temperatures, the 
proper temperature relationships between the channel thermocou- 
ples and the G and/or C test hole thermocouples were needed. 
The expected maximum allowable channel thermocouple tempera- 
ture reading would be higher than the burnout temperature limit of 
the graphite in the pile. 


19721 (HW-39792) Interim report, Poison splines flexible 
control system. Morris, W.J. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 3 Nov 1955. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010557. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses a system which has been conceived 
whereby additional flexible reactivity control in the production reac- 
tors can be achieved by introducing neutron absorbers contained 
in thin flexible metal strips between the slugs and the process tube 
wall. These splines are potentially attractive in that it is possible 
they could be used to provide additional flexible control during op- 
eration as well as temporary contro] during outages. 


19722 (HW-48447) Revision of horizontal control rods to 
permit utilization of neutrons for by-product production, 105- 
C, 105-KE, 105-KW. Newell, G.A. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 14 Feb 
1957. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009994. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this budget study is to analyze the problems 
involved at 105-C, 105-KE, and 105-KW Buildings to revise the ex- 
isting horizontal control rods to permit utilization of neutrons for 
by-product production, compare alternate solutions, and provide 
necessary budget data on the proposed solution. The sponsor of 
this budget study is Reactor Operations. 


19723 (HW-48450-Del.) Incentives for using poison splines 
at C Pile. Franklin, F.C. Hanford Atomic Products Operation, Rich- 
land, WA (United States). 28 Feb 1957. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93009993. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The benefits of the poison spline system as developed and par- 
tially tested by the Facilities Engineering Operation are considered 
over a two year period. The full pile operational charge-discharge 
installation at the end of that time could make the poison spline 
system a marginal operation. This document list the production 
gains that are possible, how these gains compare with the cost of 
the poison spline system, and how this system compares with 
other available supplementary reactivity control systems. 


19724 (HW-57638) Project proposal — Crossheader pres- 
sure differential indicators and alarm systems — Hanford 
Reactors (Project CGI-817). Janos, A.A. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
29 Aug 1958. 10p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-76RL01830. Order Number 
DE93010223. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this project is to provide instrumentation at B, C, 
D, F, H,, KE, and KW Reactors that will (1) indicate front-to-rear 
differential pressure to assure process water flow in each group of 
tubes fed by a crossheader, and (2) actuate an alarm in the event 
of unsafe low flow conditions. The scope of this work consists of 
the installation of tubing from the rear and front crossheaders to 
differential pressure instruments on the front face; the provision of 
a signal panel and alarm horn on the front elevator; and the provi- 
sion of a lead to the annunciator in the control room. 


19725 (HW-63562) Detection of tube leaks in piles. Upson, 
U.L. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 20 Jan 1960. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93010226. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report discusses the use of liquid ammonia as a tracer for 
the detection of cooling water leaks into the piles. It is both safe 
and cheap and can be detected by methods adaptable to direct- 
reading instrumentation on a continuous-flow sample. Moderate 
capital costs and materials costs of less than $50 per pile test are 
anticipated. 


19726 (HW-78840) Preliminary engineering study linear 
power rate-of-rise instrumentation — B, C, D, DR, F, H and KE. 
Herrman, B.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 27 Sep 1963. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93010228. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

When the “stop-gap” rate-of-rise meter was installed on all 8 re- 
actors by Amendment 1 to CGI-806 it was intended to replace it 
with a more satisfactory design when possible. Successful comple- 
tion of the development program now permits installation of 
equipment of sufficient reliability to be utilized in the safety circuit. 


This document defines the program necessary to provide power 
rate-of-rise protection in the safety circuits of B, C, D, DR, F, H 


and KE Reactors, provides justification for the project., and 
presents estimates of the cost and schedule required to accom- 
plish the program. 


19727 (HW-81170) Preliminary engineering study interme- 
diate range instrumentation. Herrman, B.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 May 1964. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93010058. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Instrumentation studies and the Hazards Review have demon- 
strated the need for instrumentation which will scram the reactors if 
the exponential rate of power increase is excessive. A development 
program has demonstrated the feasibility of such a system. This 
document defines the program necessary to provide Intermediate 
Range exponential rate protection in the safety circuits of five reac- 
tors, provides justification for the project, and presents estimates of 
the cost and schedule required to accomplish the program. 


19728 (IAEA-TECDOC-692, pp. 38-44) PWR rod cluster 
control assemblies (RCCAs) poolside inspection: Description 
of Fragema’s equipment and experience. Trumpff, B. (Fragema, 
69 - Lyon (France)). International Atomic Energy Agency, Vienna 
(Austria). Mar 1993. (CONF-9110467-: Technical Committee: On 
site inspection, repair and reconstruction of PWR assemblies, Lyon 
(France), 21-24 Oct 1991). In Poolside inspection, repair and re- 
constitution of LWR fue! elements: Proceedings of a technical 
committee meeting held in Lyon, France, 21-23 October 1991. 
[107p.] Order Number DE93623774. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Rod Cluster Control Assemblies (RCCA's) inspection equip- 
ment developed by FRAGEMA uses three non destructive 
evaluation (NDE) techniques: Eddy Current (EC) for defects detec- 
tion; Ultrasonic Testing (UT) for defects characterization; Visual 
Inspection if necessary. The inspection procedure and the equip- 
ment performances provide the nuclear power plant operator with 
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detailed information allowing him to decide the RCCA’s replace- 
ment on the basis of a criterion which can be a maximum loss of 
material and/or a wear depth, depending on defect type and local- 
ization. (author). 8 figs. 


19729 (IAEA-TECDOC-692, pp. 45-53) Westinghouse tech- 
nology for RCCA inspection. Gaio, P. (Westinghouse Electric 
Nuclear Energy Systems Europe (WENESE), Nivelles (Belgium)); 
Esid, W. International Atomic Energy Agency, Vienna (Austria). Mar 
1993. (CONF-9110467-: Technical Committee: On site inspection, 
repair and reconstruction of PWR assemblies, Lyon (France), 21- 
24 Oct 1991). In Poolside inspection, repair and reconstitution of 
LWR fuel elements: Proceedings of a technical committee meeting 
held in Lyon, France, 21-23 October 1991. [107p.] Order Number 
DE93623774. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the various types of wear which can occur 
through the plant life on the cladding of the Rod Cluster Control 
Assembly of a Westinghouse PWR plant, how they have been de- 
termined by laboratory examination and how Westinghouse have 
implemented a technique, based on eddy current examination, to 
identify and quantify such defects. The paper then describes in de- 
tails, the system developed to utilize the multifrequency eddy 
current technique, which basically consists of a fixture housing a 
set of circling coils to determine the volumetric extent of the defect 
and pancake coils to determine the profile of the defect and of a 
data collection and a data analysis systems. The paper then exam- 
ines the advantages of this technique which allows to assess all 
type of defects not only precisely but also rapidly. (author). 12 figs. 


19730 (IAEA-TECDOC-692, pp. 75-79) RCCAs in French 
900 MW(e) nuclear plants: Experience and strategy. Dechelotte, 
J. (Electricite de France (EDF), 75 - Paris (France). Service de la 
Production Thermique). International Atomic Energy Agency, Vi- 
enna (Austria). Mar 1993. (CONF-9110467—: Technical Committee: 
On site inspection, repair and reconstruction of PWR assemblies, 
Lyon (France), 21-24 Oct 1991). In Poolside inspection, repair and 
reconstitution of LWR fuel elements: Proceedings of a technical 
committee meeting held in Lyon, France, 21-23 October 1991. 
[107p.] Order Number DE93623774. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Rod Control Cluster Assemblies (RCCAs) of PWR reactors 
are affected by two types of damage: 1. mechanical wear by guid- 
ing pieces; 2. swelling of bottom end of the rod. Concentrated 
fretting wear affects specially the up-parked RCCAs and spread 
sliding wear affects only regulation RCCAs. Swelling concerns only 
the bottom of the rods and results of mechanical interaction 
between absorber and cladding due to absorber swelling under ir- 
radiation. This report presents the French experience in the area of 
RCCA'’s inspection, the rejection criteria and the Feedback from 
experience. (author). 6 figs. 


19731 (INIS-mf-13516, pp. 57-61) Neutronic properties of 
spectral shift light water reactors with thorium fuel. Takeda, 
Toshikazu (Osaka Univ., Suita (Japan)). Indian Nuclear Society, 
Bombay (India); Atomic Energy Society of Japan, Tokyo (Japan). 
1991. [800p.] (CONF-9012164—: Indo-Japan seminar on thorium 
utilization, Bombay (India), 10-13 Dec 1990). In Proceedings of the 
Indo-Japan seminar on thorium utilization (held at Bombay during 
December 10-13, 1990). Order Number DE93623250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Cell calculations of a Th-fueled PWR are carried out to discuss 
the burnup characteristics, coolant void reactivity coefficients, and 
the effectiveness of the mechanical spectrum shift control method 
by fertile rod insertion. Four combinations of fissile and fertile ma- 
terials were examined; 295U+298U, 233U+258U 235U4Th and 
233UiTh. The following conclusions were obtained: (1)A high 
burnup core requires a high fissile concentration. The necessary in- 
crease of the fissile concentration from 30 to 60GWDst discharged 
burnup is 62% in the case of the U fuel, whereas it is only 36% in 
the case of the Th fuel. (2)Thorium makes the coolant void coeffi- 
cient more negative, while the fissile *°5U tends to make the void 
coefficient less negative. (3)The fertile rods are effective in the Th 
cores, where the heavy water has a small reactivity worth. (author). 
4 refs., 5 figs., 6 tabs. 





19732 (NUREG/CP—0122-Vol.2, pp. 57-69) Effect of compo- 
nent aging on PWR control rod drive systems. Grove, E. 
(Brookhaven National Lab., Upton, NY (US)); Gunther, W.; Sulli- 
van, K. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research. Sep 1992. (CONF- 
920375—Vol.2: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Aging research informa- 
tion conference: Proceedings: Volume 2. 461p. Order Number 
DE92041278. Source: OSTI; NTIS; INIS; GPO. 

An aging assessment of PWR control rod drive (CRD) systems 
has been completed as part of the U.S. NRC Nuclear Plant Aging 
Research (NPAR) Program. The design, construction, mainte- 
nance, and operation of the Babcock & Wilcox (B&W), Combustion 
Engineering (CE), and Westinghouse (W) systems were evaluated 
to determine the potential for degradation as each system ages. 
Operating experience data were evaluated to identify the predomi- 
nant failure modes, causes, and effects. This, coupled with an 
assessment of the materials of construction and operating environ- 
ment, demonstrate that each design is subject to degradation, 
which if left unchecked, could affect its safety function as the plant 
ages. An industry survey, conducted with the assistance of EPRI 
and NUMARC, identified current CRD system maintenance and in- 
spection practices. The results of this survey indicate that some 
plants have performed system modifications, replaced components, 
or augmented existing preventive maintenance practices in re- 
sponse to system aging. The survey results also supported the 
operating experience data, which concluded that the timely 
replacement of degraded components, prior to failure, was not al- 
ways possible using existing condition monitoring techniques. The 
recommendations presented in this study also include a discussion 
of more advanced monitoring techniques, which provide trendable 
results capable of detecting aging. 


19733 (NUREG/CR-5851) Long term performance and ag- 
ing characteristics of nuclear plant pressure transmitters. 
Hashemian, H.M. (Analysis and Measurement Services Coprp., 
Knoxville, TN (United States)); Mitchell, D.W.; Fain, R.£.; Petersen, 
K.M. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Analysis and Measurement Services 
Corp., Knoxville, TN (United States). Mar 1993. 388p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This report presents the results of a comprehensive research 
and development project conducted for the NRC to study the ef- 
fects of normal aging on calibration and response time of nuclear 
plant pressure, level, and flow transmitters and to develop and vali- 
date new methods for testing the performance of the transmitters 
as installed in nuclear power plants. The project involved research 
in seven areas as follows: (1) Aging tests of complete transmitter 
assemblies, (2) Aging tests of critical components of transmitters, 
(3) Testing the effects of sensing line length, blockages, and voids 
on the response time of pressure sensing systems, (4) Oil loss 
phenomenon in Rosemount and other transmitters, (5) Validation of 
new methods for on-line testing of response times of pressure 
transmitters, (6) On-line detection of oil loss, in Rosemount trans- 
mitters, and (7) Analysis of Licensee Event Report (LER) and 
Nuclear Plant Reliability Data System (NPRDS) databases for fail- 
ures of pressure sensing systems in nuclear power plants. 


19734 (NUREG/CR-5951) The management of ATWS by 
boron injection. Dias, M.P. (California Univ., Santa Barbara, CA 
(United States). Dept. of Chemical and Nuclear Engineering); Yan, 
H. Theofanous, T.G. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Research; California Univ., 
Santa Barbara, CA (United States). Dept. of Chemical and Nuclear 
Engineering. Mar 1993. 55p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

Experimental simulations of the multidimensional mixing/ 
stratification phenomena in the lower plenum of a Boiling Water 
Reactor during operation of the Standby Liquid Control System 
(SLCS) are reported. The simulations both at full- and 1/2-scale al- 
low the demarcation of the fully entraining regime, which is also 
interpreted in terms of an approximate consideration of flow stabil- 
ity criteria, based on the local Froude number. These results are 


22 NUCLEAR REACTOR TECHNOLOGY 
2205 Environmental Aspects 


combined with analyses of the subsequent dispersion (of entrained 
boron) throughout the primary system and in combination with neu- 
tron diffusion and natural convection (power-flow-void coupling) 
predictions of reactor kinetic behavior are made. On this basis the 
performance of SLCS during ATWS is assessed and a discussion 
on current Emergency Operating Procedures is offered. 


2205 Environmental Aspects 


Refer also to citation(s) 19176, 19535, 19906, 19915, 19920, 
21241, 21247, 21309, 22584 


19735 (ANL/EAIS/TM-74) Selected impacts of postulated 
severe accidents at New Production Reactors. Hong, K.J.; LeP- 
oire, D.J.; Yin, S.; Biwer, B.M. Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences Div. 
Jul 1992. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93007775. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report provides numerical details for severe reactor accident 
impact measures beyond those presented in the US Department of 
Energy's (DOE's) Draft Environmental Impact Statement (Draft 
EIS) for New Production Reactor (NPR) Capacity. Impact mea- 
sures considered in this report include risk of individual dose as a 
function of distance, probability distributions of off-site populations 
receiving certain dose thresholds, off-site economic costs, impacts 
on regional economy, probability distribution of excessively contam- 
inated land area for long-term interdiction, and impact on 
groundwater quality. The MELCOR Accident Consequence Code 
System (MACCS) computer code, version 1.5, was used to model 
atmospheric releases and to estimate all of the impacts except 
those on groundwater quality. The groundwater quality impacts 
were estimated by calculating radionuclide concentrations in 
groundwater with a one-dimensional solute-transport model for the 
simulation of hydrospheric releases. Each impact measure was 
evaluated for each of the three reactor technologies at three poten- 
tial sites. The impacts from airborne releases estimated for 
postulated heavy-water reactor (HWR) and light-water reactor 
(LWR) severe accidents at any site were found to be comparable 
and were higher than for the modular high-temperature gas-cooled 
reactor (MHTGR), for which a relatively small release of radionu- 
clides would occur. Impacts on water quality from releases to 
groundwater under the worst-case scenario would be similar for the 
HWR and LWR reactor technologies and lower for the MHTGR 
technology at each site. However, the impacts would vary from site 
to site. 


19736 (BNL-47763, pp. 27-54) The future of the nuclear op- 
tion. Frost, B.R.T. (Argonne National Lab., IL (US)). Brookhaven 
National Lab., Upton, NY (United States). [1992]. (CONF-920305—: 
Minerals, Metals, and Materials Society (TMS) annual meeting and 
exhibition, San Diego, CA (United States), 1-5 Mar 1992). In Pro- 
ceedings of the TMS symposium on radiation facilities and defect 
studies. 402p. Order Number DE93002965. Source: OSTI; NTIS; 
INIS. 

No nuclear power reactors have been ordered in the US since 
1975, but the number of operating reactors has increased to the 
115 operating today. The demand for electric power continues to 
grow. At this time, concern over the environmental effects of fossil 
fuels has grown; global warming and acid rain effects are major 
determinants of energy policy. In these circumstances nuclear 
power may be the only viable option to meet the growing demand 
for electricity. In the past decade the nuclear power industry has 
addressed its major critics by standardizing designs, improving op- 
erator training, and developing safe methods of disposing of waste 
products. Fast breeder reactors have taken a new lease on life 
through the American Integral Fast Reactor (IFR) design which is 
inherently safe, proliferation resistant, and helps the waste-disposal 
problem. It will probably not be commercially available until well 
into the next century. The extension of reactor life raises questions 
of long-term thermal and radiation effects. 


19737 (DOE/ID/13042-17) Summary of ground water and 
surface water flow and contaminant transport computer codes 
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used at the Idaho National Engineering Laboratory (INEL): Ver- 
sion 1.0. Bandy, P.J.; Hall, L.F. Idaho INEL Oversight Program, 
Boise, ID (United States). Mar 1993. 141p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-911D13042. 
Order Number DE93012955. Source! OSTI; NTIS; INIS; GPO Dep. 

This report presents information on computer codes for numeri- 
cal and analytical models that have been used at the Idaho 
National Engineering Laboratory (INEL) to model ground water and 
surface water flow and contaminant transport. Organizations con- 
ducting modeling at the INEL include: EG&G Idaho, Inc., US 
Geological Survey, and Westinghouse Idaho Nuclear Company. In- 
formation concerning computer codes included in this report are: 
agency responsible for the modeling effort, name of the computer 
code, proprietor of the code (copyright holder or original author), 
validation and verification studies, applications of the model at 
INEL, the prime user of the model, computer code description, 
computing environment requirements, and documentation and ref- 
erences for the computer code. 


19738 (DOE/ID/13042-18) Annual report on monitoring of 
the unsaturated zone and recharge areas at INEL to the state 
of Idaho INEL Oversight Committee. King, B.; Bloomsburg, G.; 
Horn, D.; Liou, J.; Finnie, J. Idaho Univ., Moscow, ID (United 
States). Water Resources Research Inst. 1992. 65p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
911D13042. Order Number DE93012946. Source: OSTI; NTIS; 
INIS; GPO Dep. 

During the early years of the INEL, the USGS conducted 
extensive studies (sitewide drilling program) of the geology and hy- 
drology of the area collecting varied data over the years. The 
unsaturated zone has not received much attention until recently. 
The studies that have been done are a result of problems or con- 
cerns arising from liquid radioactive waste disposal. The TRA 
facility has the most information published about its waste disposal 
activities. The ICPP has less data about the unsaturated zone due 
to the fact that most waste waier disposal has been to a well. Little 
is Known about the effect of waste water disposal at the NRF on 
the unsaturated zone. Essentially no information was found about 
waste disposal activities at other facilities, primarily because there 
does not appear to be any reported problems associated with 
waste water disposal at these locations. The RWMC has received 
much attention in the last few years as the result of being priority 
No. 1 in the superfund clean up of the INEL. A considerable 
amount of data are available describing the unsaturated zone at 
the RWMC. These data have been collected to field calibrate a ra- 
dionuclide migration model for the RWMC. 


19739 (EGG-NPR-9529) New Production Modular High- 
Temperature Gas-Cooled Reactor Geoscience Investigation 
Program Plan. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Feb 1991. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93005863. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This New Production Modular High-Temperature Gas-Cooled 
Reactor (NP-MHTGR) Geoscience Program Plan outlines the ob- 
jectives, scope, and management controls for collection of data 
and information required to support preparation of the Integrated 
Safety Analysis Report (ISAR) Section 2.5 “Geology, Seismology, 
and Geotechnical Engineering” (DOE, 1990a). Completion of the 
ISAR is a major requirement for constructing a nuclear reactor fa- 
cility. The objective of the NP-MHTGR Geoscience Program is to 
provide the scientific and technical basis for establishing the De- 
sign Basis Earthquake (DBE) according to requirements in DOE 
Orders 5480.6, 5481.1B, 6430.1a, and General Safety Require- 
ments Document (DOE, 1990b, Section 4.2-1.2). The main focus 
of the program will be on field investigations designed to provide 
the necessary data for use in preparation of the initial version of 
ISAR Section 2.5. The expected products will be in the form of in- 
tegrated interpretations and synthesis in a format that can be 
readily used by CEGA for final preparation of the ISAR. 


19740 (EGG-NPR-10050) Calculation of hourly cumulative 
frequency distributions of relative concentrations for the new 
production reactor site at the Idaho National Engineering Lab- 
oratory. Leonard, P.R. . EG and G Idaho, Inc., Idaho Falls, ID 
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(United States). Feb 1992. 55p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93005323. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This document reports the expected ground level relative air con- 
centrations (x/Q) at various distances and directions from the 
proposed New Production Reactor (NPR) site. These values were 
obtained through the computer program PAVAN, which uses a 
Gaussian plume atmospheric dispersion model in conjunction with 
meteorological data from joint frequency distributions of winds as 
measured at the Grid Ill tower on the Idaho National Engineering 
Laboratory (INEL). These values of X/Q can be used to analyze 
the consequences of routine and accidental releases of radionu- 
clides from the proposed facility. 


19741 (EML-548) A review of tritium monitoring capabili- 
ties for application in effluent monitoring, process control 
monitoring and environmental surveillance for the New 
Production Reactors Program. Feely, H.W.; Gogolak, C.V. De- 
partment of Energy, New York, NY (United States). Environmental 
Measurements Lab. Aug 1992. 91p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93008515. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The state of the art for effluent monitoring and environmental 
surveillance is reviewed here. Observed concentrations of tritium 
both in the emissions from and in the environment surrounding op- 
erating nuclear facilities are considered, as well as those expected 
at the site of the New Production Reactor (NPR). The capabilities 
of the instrumentation that is currently in use for stack monitoring, 
for monitoring liquid discharges, and for measuring samples of en- 
vironmental air and water are evaluated. Recommendations are 
made for the design of a surveillance program for monitoring tri- 
tium at the NPR. 


19742 (HW-32786) Activity of Ru 103 and Ru 106 in pile 
fission products. Gumprecht, R.O. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 17 Aug 
1954. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93010540. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this document is to provide a means for estimat- 
ing the age of ruthenium ground contamination when the ration of 
Ru 103 activity to Ru 106 activity in the contamination is known. 


19743 (INIS-mf-13466) Geological-Geophysical integration 
in the Laguna Verde Nuclear Power Plant site and its sur- 
roundings. Flores Ruiz, J.H. Universidad Nacional Autonoma de 
Mexico, Mexico City (Mexico). Facultad de Ingenieria. 1990. [80p.]} 
(In Spanish). Order Number DE93622263. Source: OSTI; NTIS 
(US Sales Only); INIS. 

As part of comprehensive, nationwide evaluation of the Seismic 
risk at the Nuclear Power Plant site of the Laguna Verde (LVNP) 
the first of the acceleration ground motion maps, covering for a cir- 
cular distance value 200 Km around, has been prepared. The maps 
were created the acceleration grounds motion expected over inter- 
vals 1, 25, 50, 100 and 200 years by using Gumbel’s (I, lil) theory 
of extreme value statistics of the seismic data. It's reaching operat- 
ing basis earthquake (OBE) value 0.1 g. in 100 years forecasting 
and 200 years this value is 0.114 G is more than OBE, but minor 
than safety shutdown earthquake (SSE). The acceleration ground 
motion risk maps are compared to regional geology, seismicity 
(1920-1982) and gravity data. Good correlations are found between 
the accelerations ground motion risk and seismicity. A spatial cor- 
relation observed between gravity and structure with acceleration 
ground motion rise is considered a secondary the structural effect. 
Locations of the currently operating NPP correspond to low seis- 
micity risk area. Based on these comparations, it is concluded that 
the method provides geologically reasonable results which are us- 
able in a nationwide NPP assessment program (Author). 


19744 (INIS-mf-13522, pp. 87-107) Meteorological charac- 
teristics of nuclear installations sites. Doumenc, A. 
Moroccan-French cooperation in nuclear safety. Ministere de 
Energie et des Mines, Rabat (Morocco). Direction de |’Energie. 
Nov 1988. [193p.] (In French). (CONF-8811217—: Maroco-French 
cooperation in nuclear safety, Rabat (Morocco), 28 Nov - 3 dec 





1988). In The safety of nuclear sites. Order Number DE93624533. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

The atmosphere is the most propitious medium to a rapid trans- 
port and diffusion of a pollutant. So, it is important to know its local 
characteristics which is decisive for every evaluation of radioactive 
release consequences using transfer models. It is also the siege of 
intense sudden hazardous phenomena, as tornados and typhoons, 
that should be taken into account in the installation conception. 1 
tab., 6 refs. (F.M.). 


19745 (INIS-mf—13522, pp. 49-68) Risks due to industrial 
activities and to transports around nuclear installations sites. 
Doumenc, A.; Faure, J. Moroccan-French cooperation in nuclear 
safety. Ministere de I'Energie et des Mines, Rabat (Morocco). Direc- 
tion de I’Energie. Nov 1988. [193p.] (In French). (CONF-8811217-: 
Maroco-French cooperation in nuclear safety, Rabat (Morocco), 28 
Nov - 3 dec 1988). In The safety of nuclear sites. Order Number 
DE93624533. Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

In order to verify that the human activities around a site under 
consideration are not incompatible with the installation conception, 
they should be analyzed before the definitive site selection, then 
watched over and if necessary limited during the installation con- 
struction and operation. Taking account of the aggression sources 
diversity, there is to consider different distances according to the 
risks. 6 tabs., 5 refs. (F.M.). 


19746 (INIS-mf-13522, pp. 33-48) The site safety for the 
basic nuclear installations. Candes, P. Moroccan-French cooper- 
ation in nuclear safety. Ministere de Energie et des Mines, Rabat 
(Morocco). Direction de l’Energie. Nov 1988. [193p.] (In French). 
(CONF-8811217—: Maroco-French cooperation in nuclear safety, 
Rabat (Morocco), 28 Nov - 3 dec 1988). In The safety of nuclear 
sites. Order Number DE93624533. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This document represents the french contribution to the siminar. 

The nuclear sites safety derives from the basic principles of the 
safety doctrine. It is based on the site-installation relationship con- 
cept and is applied in the consideration of different phenomena 
that could occur at this level. These complex connections are illus- 
trated by the example of the emergency plans in relationship with 
the population density. (F.M.). 


19747 (INIS-mf-13522, pp. 69-86) Demographic characteris- 
tics of nuclear installations sites. Doumenc, A.; Faure, J. 
Moroccan-French cooperation in nuclear safety. Ministere de 
Energie et des Mines, Rabat (Morocco). Direction de |'Energie. 
Nov 1988. [193p.] (In French). (CONF-8811217—: Maroco-French 
cooperation in nuclear safety, Rabat (Morocco), 28 Nov - 3 dec 
1988). In The safety of nuclear sites. Order Number DE93624533. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

The selection of a nuclear installations sites can not be conceived 
without a deep analysis of demographic context. This analysis per- 
mits to define the critical populations around the installation and is 
an essential element of emergency plans. 1 tab., 2 refs. (F.M.). 


19748 (INIS-mf-13522, pp. 108-124) Safety aspects of geo- 
logical studies around nuclear installations sites. Faure, J. 
Moroccan-French cooperation in nuclear safety. Ministere de 
Energie et des Mines, Rabat (Morocco). Direction de |’Energie. 
Nov 1988. [193p.] (In French). (CONF-8811217—: Maroco-French 
cooperation in nuclear safety, Rabat (Morocco), 28 Nov - 3 dec 
1988). In The safety of nuclear sites. Order Number DE93624533. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

The experience of geological studies of about forty french nu- 
clear sites allows to set out the objectives, the phases and the 
geographic extensions of workings to be realized for confirming a 
site. The data to be collected for the safety analysis are specified; 
they concern the local and regional geology, the geotechnical char- 
acteristics and the essential elements for evaluating the hazards 
related to the soil liquefaction, the surface fracturing and in some 
cases the volcanic risks. It is necessary to follow up the geology 
during the installation construction and life. 8 refs. (F.M.). 


22 NUCLEAR REACTOR TECHNOLOGY 
2205 Environmental Aspects 


19749 (INIS-mf—13522, pp. 125-141) Seismic studies for nu- 
clear installations sites. Mohammadioun, B.; Faure, J. 
Moroccan-French cooperation in nuclear safety. Ministere de 
l'Energie et des Mines, Rabat (Morocco). Direction de |l'Energie. 
Nov 1988. [193p.] (In French). (CONF-8811217—: Maroco-French 
cooperation in nuclear safety, Rabat (Morocco), 28 Nov - 3 dec 
1988). In The safety of nuclear sites. Order Number DE93624533. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

The french experience in seismic risks assessment for french nu- 
clear installations permits to set out the objectives, the phases the 
geographic extensions of workings to be realized for the installation 
safety. The data to be collected for the safety analysis are speci- 
fied, they concern the regional seismotectonics, the essential 
seismic data for determining the seism level to be taken into ac- 
count and defining the soil movement spectra adapted to the site. 
It is necessary to follow up the seismic surveillance during the in- 
stallation construction and life. 7 refs. (F.M.). 


19750 (INIS-mf-13522, pp. 142-156) Safety aspects related 
to hydrogeological studies around nuclear installations sites. 
Duclos, P.; Faure, J. Moroccan-French cooperation in nuclear 
safety. Ministere de I’Energie et des Mines, Rabat (Morocco). Direc- 
tion de I'Energie. Nov 1988. [193p.] (In French). (CONF-8811217-: 
Maroco-French cooperation in nuclear safety, Rabat (Morocco), 28 
Nov - 3 dec 1988). In The safety of nuclear sites. Order Number 
DE93624533. Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

The experience from the hydrogeological studies of about forty 
french nuclear sites permits to set out the objectives, the phases, 
the geographic extensions of workings to be carried out for con- 
firming a site. The data to be collected for the safety analysis are 
specified, they concern the local and regional hydrology, the 
surveillance systems, the uncontrolled releases consequences on 
the environment and the eventual parades. 1 tab., 1 ref. (F.M.). 


19751 (INIS-mf-13523) IAEA safety guides in the light of 
recent developments in earthquake engineering. Gurpinar, A. 
(International Atomic Energy Agency, Vienna (Austria)). Moroccan- 
French cooperation in nuclear safety. Ministere de l’Energie et des 
Mines, Rabat (Morocco). Direction de I'Energie. Nov 1988. [19p.] 
(CONF-8811217—: Maroco-French cooperation in nuclear safety, 
Rabat (Morocco), 28 Nov - 3 dec 1988). Order Number 
DE93624534. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA safety guides 50-SG-S1 and 50-SG-S2 emphasize on 
the determination of the design basis earthquake ground motion 
and earthquake resistant design considerations for nuclear power 
plants, respectively. Since the elaboration of these safety guides 
years have elapsed and a review of some of these concepts is 
necessary, taking into account the information collected and the 
technical developments. In this article, topics within the scope of 
these safety guides are discussed. In particular, the results of 
some recent research which may have a bearing on the nuclear in- 
dustry are highlighted. Conclusions and recommendations are 
presented. 6 fig., 19 refs. (F.M.). 


19752 (INIS-mf—13524) Site and feasibility studies of a first 
nuclear power plant in Morocco. Righi, M. (Office National 
d'Electricite, Casablanca, (Morocco)). Moroccan-French coopera- 
tion in nuclear safety. Ministere de l’Energie et des Mines, Rabat 
(Morocco). Direction de I’Energie. Nov 1988. [15p.] (In French). 
(CONF-8811217—: Maroco-French cooperation in nuclear safety, 
Rabat (Morocco), 28 Nov - 3 dec 1988). Order Number 
DE93624579. Source: OSTI; NTIS (US Sales Only); INIS. 

Basing on the estimated studies related to the evaluation of fu- 
ture needs of electrical energy, the launching of a nuclear power 
program in Morocco is confirmed necessary. A complete study of 
sites and feasibility has been carried out. Taking into account the 
site selection factors two sites: BIR ELHAR and SIDI BOULBRA 
have been kept as candidate sites. The evaluation of seismic and 
geotechnical risks of the power plant impact on the environment 
and risks related to human activities has led to privilege the SIDI 
BOULBRA site. The studies for confirming this site are summa- 
rized. 4 figs. (F.M.). 
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19753 (JAERI-M-92-152) Safety analysis of JMTR LEU fuel 
core, (3): Dose analysis at accidents in satety and site evalua- 
tion. Tsuchida, Noboru (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki (Japan). Oarai Research Establishment); Shiraishi, 
Tadao; Takahashi, Yutaka; Inada, Seiji; Saito, Minoru; Futamura, 
Yoshiaki; Kitano, Kyoshiro. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1992. 100p. (In Japanese). Order Number 
DE93788619. Source: OSTI; NTIS; INIS. 

Dose analysis in the safety evaluation and the site evaluation 
were performed for the JMTR core conversion from MEU fuel to 
LEU fuel. In the safety evaluation, the effective dose equivalents 
for the public surrounding the site were estimated in fuel handling 
accident and flow blockage to coolant channel which were selected 
as the design basis accidents with release of radioactive fission 
products to the environment. In the site evaluation, the flow block- 
age to coolant channel was selected as siting basis events, since 
this accident had the possibility of spreading radioactive release. 
Maximum exposure doses for the public were estimated assuming 
large amounts of fission products to release. It was confirmed that 
risk of radiation exposure of the public is negligible and the siting is 
appropriate. (author) 


19754 (NUREG/CR-2850-Vol.11) Dose commitments due to 
radioactive releases from nuclear power plant sites in 1989: 
Volume 11. Baker, D.A. (Pacific Northwest Lab., Richland, WA 
(United States)). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Computer and Telecommunications Ser- 
vices; Pacific Northwest Lab., Richland, WA (United States). Feb 
1993. 185p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
PNL-4221-Vol.11). Source: OSTI; NTIS; INIS; GPO. 

Population and individual radiation dose commitments have been 
estimated from reported radionuclide releases from commercial 
power reactors operating during 1989. Fifty-year dose commit- 
ments for a one-year exposure from both liquid and atmospheric 
releases were calculated for four population groups (infant, child, 
teen-ager and adult) residing between 2 and 80 km from each of 
72 reactor sites. This report tabulates the results of these calcula- 
tions, showing the dose commitments for both water and airborne 
pathways for each age group and organ. Also included for each of 
the sites is an estimate of individual doses which are compared 
with 10 CFR Part 50, Appendix | design objectives. The total col- 
lective dose commitments (from both liquid and airborne pathways) 
for each site ranged from a high of 14 person-rem to a low of 
0.005 person-rem for the sites with plants in operation and produc- 
ing power during the year. The arithmetic mean was 1.2 
person-rem. The total population dose for all sites was estimated 
at 84 person-rem for the 140 million people considered at risk. The 
individual dose commitments estimated for all sites were below the 
Appendix | design objectives. 


19755 (ORNL/FTR-4541) [Primary system fission product 
release and transport]: Foreign trip report, February 15-21, 
1993. Wright, A.L. Oak Ridge National Lab., TN (United States). 26 
Feb 1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009148. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended and directed the third meeting of the writ- 
ing group that will produce a State-of-the-Art report on System 
Fission Product Release and Transport. This report is being pro- 
duced at the request of the Committee on the Safety of Nuclear 
installations (CSNI) Principal Working Group-2 (PWG-2). The writ- 
ing group meeting lasted 1-1/2 days. Accomplishments of the 
meeting included: (1) review of the second drafts of report chap- 
ters, and suggestions for improvements to these drafts, (2) 
discussion of and presentation of draft conclusions for the report, 
(3) discussions on the style to be used for preparing final report 
references, (4) discussion of preparation of final draft sections for 
transmittal to the report coordinator and, (5) discussion of the loca- 
tion and time for the next writer's group meeting. 


19756 (PNL—8584) Aquatic studies at the 100-HR-3 and 
100-NR-1 operable units. Cushing, C.E. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1993. 22p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93013108. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Pacific Northwest Laboratory initiated a program to characterize 
selected aquatic biological populations to determine (1) existing 
levels of inorganic chemical and radionuclide contamination, and 
(2) the populations’ suitability as indicators of chemical releases 
during cleanup activities at the US Department of Energy's Hanford 
Site. Following work plans for the ground-water operable units, 
lower trophic levels in the aquatic habitat (periphyton and caddisfly 
larvae) were evaluated for contaminants at the 100-HR-3 Operable 
Unit and 100-NR-1 Operable Unit. The results were evaluated to 
determine the need for further sampling. If the results showed no 
significant contamination compared to upriver levels, sampling 
would be discontinued. The periphyton community appears to be 
suitable for determining contamination levels. Baseline concentra- 
tions for stable chromium were established and will be useful for 
comparing samples collected when contaminant release is ex- 
pected. Concentrations of ®©°Co, °°Sr, and '9’Cs in periphyton 
were essentially below detectable limits, which will also make this 
community useful in detecting potential releases of radionuclides 
during cleanup activities. Levels for both stable chromium and ra- 
dionuclides were essentially below detection limits for caddisfly 
larvae. Thus, these organisms may be used to monitor suspected 
contaminant releases from cleanup activities; if concentrations ex- 
ceed detection limits, they may be related to these activities. Two 
candidate threatened and endangered species of molluscs occur in 
the Hanford Reach of the Columbia River. These are the shortface 
lanx (Fisherola nuttaili), which is a Washington State candidate 
species, and the Columbia pebblesnail (Fluminicola columbiana), 
which is both a state and federal candidate species. Specimens of 
the shortface lanx were observed in the vicinity of N Springs (100- 
NR-1 Operable Unit); they likely occur throughout this area. 


19757 (STUK-A-102) Monitoring of radionuclides in the en- 
virons of Finnish nuclear power plants in 1989-1990. llus, E.; 
Sjoeblom, K-L.; Klemola, S.; Arvela, H. Finnish Centre for Radia- 
tion and Nuclear Safety (STUK), Helsinki (Finland). Jan 1992. 
[91p.] Order Number DE93623543. Source: OSTI; NTIS; INIS. 

Surveillance of radioactive substances around Finnish nuclear 
power plants continued in 1989-1990 according to the regular mon- 
itoring programmes. About 1000 samples were analysed annually 
from both terrestrial and aquatic environments. The dominant artifi- 
cial radionuclides in the vicinity of the power plants were still the 
cesium isotopes, 'S7Cs and ‘Cs, originating from the Chernobyl 
accident. Owing to radioactive decay, other fallout nuclides with 
shorter half-lives disappeared from the environmental samples dur- 
ing the period in question. Trace amounts of activation products 
originating from the airborne releases of the local power plants 
were detected in some air and deposition samples. Discharged nu- 
clides were more abundant in the aquatic environment, especially 
in samples of indicator organisms and sinking matter collected from 
the Olkiluoto area in 1990. However, the concentrations were so 
low that they did not markedly raise the radiation burden in the en- 
vironment. (orig.). 


19758 (UCRL-ID-104722) Assessment of potential volcanic 
hazards for new production reactor site at the Idaho National 
Engineering Laboratory. Chung, Dae H.; Carpenter, D.W.; 
Crowe, B.M.; Embree, G.F.; Hackett, W.R.; Jackson, S.M.; Kuntz, 
M.A.; Leeman, W.P.; McKague, H.L.; Smith, R.P. Lawrence Liver- 
more National Lab., CA (United States). Oct 1990. 98p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE93007772. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This report presents the results of a preliminary assessment of 
volcanic hazards that could affect a new production reactor (NPR) 
at the Idaho National Engineering Laboratory (INEL). The INEL is 
located in the eastern Snake River Plain (ESRP), a region that has 
experienced sporadic volcanic activity during approximately the last 
10-12 million years. Potential hazards considered are those related 
to volcanic activity both near and far from the ML. Potential haz- 
ards from nearby sources include those arising from silicic lava 
flows and/or pyroclastic eruptions from local caldera sources within 
the ESRP, emplacement of rhyolite domes, and basaltic eruptions. 
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Potential hazards from distant sources are associated with airfall 
deposits from volcanic centers throughout the western United 
States and pyroclastic flows from the Yellowstone region. As a re- 
sult of our preliminary investigations, we conclude that the ML 
should be considered as a viable site for an NPR facility. Prelimi- 
nary probabilistic risk assessments indicate that the potential 
hazard to the NPR site from a basaltic lava flow from an existing 
volcanic rift zone in the ESRP is estimated at <10-5 year —". 
Other potential volcanic hazards have lesser expectations of occur- 
rence. In order to more thoroughly assess certain aspects of 
volcanism in the INEL region and to refine probabilistic risk assess- 
ments, additional research is recommended concerning: (1) ages 
and volumes of silicic tephra deposits; (2) the potential for and 
possible effects of future late-stage rhyolite dome emplacement 
along the central axis of the ESRP; (3) ages, stratigraphy, vol- 
umes, structural controls, and magma sources for basalt flows and 
associated strata; and (4) the possible effects of volcanic gases on 
NPR systems and equipment. 


19759 (UNI-960) Radionuclide discharge to the environ- 
ment following January 1978 fuel cladding failure. Diediker, 
L.P. United Nuclear Industries, Inc., Richland, WA (United States). 
20 Feb 1978. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009877. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report discusses fuel cladding failure was experienced in N 
Reactor on January 5, 1978 at 0100. A fuel element in process 
tube 1147 incurred an end cap failure on the outer piece. This fuel 
element, which was in a “spiked” column (1.25% enrichment), lost 
approximately 30% of its uranium (about 3500-4500 grams). The 
process tube containing the element was discharged 18 hours later. 
Effluent sampling was increased to provide sufficient data for the 
evaluation of environmental releases. This report summarizes the 
results of the sampling program and gives the maximum concen- 
trations and quantities of radionuclides discharged to the 1301-N 
crib and Columbia River as a result of the fuel cladding failure. 
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Refer also to citation(s) 18942, 18944, 18946, 18948, 19106, 
19137, 19568, 19594, 19605, 19645, 19652, 19698, 19700, 19707, 
19708, 19709, 19710, 19711, 19712, 19713, 19714, 19715, 19716, 
19717, 19718, 19719, 19720, 19721, 19722, 19723, 19724, 19725, 
19726, 19727, 19735, 19739, 19740, 19741, 19742, 19758, 19759, 
19902, 19905, 19907, 19910, 19911, 19917, 19920, 19923, 19924, 
19925, 19926, 19951, 19952, 19953, 19955, 19958, 19959, 19960, 
19961, 19965, 19967, 20218, 20219, 20224, 20225, 20226, 20227, 
20291, 20699, 22535, 22541 


19760 (ANUNPR-91/7) Environmentally assisted cracking 
of austenitic stainless steels in simulated NPR water: New 
Production Reactors Program. Ruther, W.E.; Kassner, T.F.; 
Shack, W.J.; Soppet, W.K. Argonne National Lab., IL (United 
States). Feb 1992. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93007767. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Susceptibility of Types 316NG, 304L, and sensitized 304 
stainless steels (SS) to stress corrosion cracking (SCC) was Inves- 
tigated in slow-strain-rate-tensile (SSRT) tests in oxygenated water 
containing ionic species that simulate the expected coolant/ 
moderator chemistry in the New Production Reactor (NPR). SSRT 
tests were also performed in a less-benign reference environment 
containing a higher chloride concentration to establish the margin 
of performance of the steels to SCC at 105°C. Transgranular 
cracks initiated in the crevice region of Type 316NG and 304L SS 
specimens but did not propagate to significant depth. Predomi- 
nantly ductile fracture was observed in specimens strained to 
failure. Similar cracks were found in the crevice region of speci- 
mens in tests that were interrupted at total strains of <30%. In 
contrast, intergranular SCC occurred in crevice-type specimens of 
sensitized Type 304 SS that were strained to failure in the nominal 
and reference NPR wate: chemistries. Crack growth rate (CGR) 
tests were performed on fracture-mechanics-type specimens of the 
three steels in the nominal and reference NPR water chemistries at 


105 and 150°C. A comparison of the CGRs with predictions from a 
modified version of Section XI of the ASME Code indicates no en- 
vironmental enhancement of the rates for Type 316NG SS, relative 
to those in air, under the corrosion fatigue conditions that were 
investigated. Types 304L and sensitized 304 SS undergo environ- 
mentally assisted cracking in the reference NPR water chemistry, 
particularly at 150°C. 


19761 (BNL-47763, pp. 55-70) Irradiation facilities at the 
Advanced Neutron Source. Thoms, K.R. (Oak Ridge National 
Lab., TN (US)). Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-920305-: Minerals, Metals, and Materials 
Society (TMS) annual meeting and exhibition, San Diego, CA 
(United States), 1-5 Mar 1992). In Proceedings of the TMS sympo- 
sium on radiation facilities and defect studies. 402p. Order 
Number DE93002965. Source: OST]; NTIS; INIS. 

The Advanced Neutron Source (ANS), a proposed new user fa- 
cility for all kinds of experimental neutron research, is currently in 
the conceptual-design phase. The source of neutrons will be a new 
heavy-water cooled and reflected research reactor of about 350 
MW(f) power. Although designed to produce the world’s highest flux 
for neutron beam experiments, the project's objectives also include 
the provision of irradiation facilities for materials testing and isotope 
production at least as good as those in the existing High Flux Iso- 
tope Reactor (HFIR) at Oak Ridge. These objectives reflect the fact 
that the HFIR, which is already more than 25 years old, is expected 
to close down when the ANS becomes available. The materials ir- 
radiation facility requirements have been defined with the help of 
the National Steering Committee for an Advanced Neutron Source 
(NSCANS), and in particular by a subcommittee with membership 
including representatives of the materials irradiation community. 


19762 (BNL-47763, pp. 219-237) The role of ion beams in 
the study of neutron irradiation effects. Rehn, L.E. (Argonne 
National Lab., IL (US)). Brookhaven National Lab., Upton, NY 
(United States). [1992]. DOE Contract W-31109-ENG-38. (CONF- 
920305-: Minerals, Metals, and Materials Society (TMS) annual 
meeting and exhibition, San Diego, CA (United States), 1-5 Mar 
1992). In Proceedings of the TMS symposium on radiation facilities 
and defect studies. 402p. Order Number DE93002965. Source: 
OSTI; NTIS; INIS. 

The ability of ion beams to introduce defects in a reproducible 
(and therefore highly controllable) manner, over a wide range of 
primary recoil spectra and experimental conditions, has generated 
remarkable progress in the fundamental understanding of irradia- 
tion effects in materials over the past decade. lon beams have also 
proven valuable in providing quantitative characterization of irradi- 
ated microstructures. Highlights of the advances achieved in the 
fundamental understanding of irradiation effects, and the analytical 
power of ion beams are reviewed. Although significant differences 
clearly occur in the spatial distribution of defects generated by ions 
and neutrons, the lack of experimental control inherent in reactor 
irradiation environments often means that ion beam simulations are 
more useful than ‘in-pile’ tests for delineating the irradiation re- 
sponse of materials. In this light, the needs of the irradiation effects 
community regarding future irradiation facilities are addressed. 


19763 (BNL-47763, pp. 293-306) Irradiation-effects consid- 
erations for the SP-100 space reactor. Ring, P.J. (General 
Electric Co., San Jose, CA (US)); Kangilaski, M.; Vaidyanathan, S.; 
Martinez, C. Brookhaven National Lab., Upton, NY (United States). 
[1992]. (CONF-920305—: Minerals, Metals, and Materials Society 
(TMS) annual meeting and exhibition, San Diego, CA (United 
States), 1-5 Mar 1992). In Proceedings of the TMS symposium on 
radiation facilities and defect studies. 402p. Order Number 
DE93002965. Source: OSTI; NTIS; INIS. 

The SP-100 reactor is a lithium-cooled high-temperature fast- 
spectrum reactor. The fuel is UN. The cladding is fabricated from 
PWC-11, a Nb alloy, as are all the primary structural components. 
A reactor lifetime of up to ten years with an operating temperature 
of 1,370 K is required. The accumulated fluence is expected to be 
6x 1022 n/cm?. The damage, which could result in swelling or em- 
brittlement, anneals out as fast as it occurs for the majority of the 
structure. This has been confirmed by earlier radiation testing. A 
number of components, however, are exposed to lower tempera- 
tures and the reactor design and materials selection for these 
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components must take this into consideration. Radiation effects 
must also be considered for the UN fuel, bearing materials, etc. To 
date an instrumented experiment, MOTA 100A, has been con- 
ducted in the FFTF reactor and an uninstrumented experiment 
SPM-1 in the EBR-Il reactor. The post-irradiation examination and 
testing of the results are discussed along with plans for future in- 
reactor experiments. 


19764 (BNL-47763, pp. 307-336) Low-temperature neutron 
irradiation. Kerchner, H.R. (Oak Ridge National Lab., TN (US)); 
Klabunde, C.E.; Coltman, R.R. Brookhaven National Lab., Upton, 
NY (United States). [1992]. DOE Contract AC05-840R21400. 
(CONF-920305—: Minerals, Metals, and Materials Society (TMS) 
annual meeting and exhibition, San Diego, CA (United States), 1-5 
Mar 1992). In Proceedings of the TMS symposium on radiation fa- 
cilities and defect studies. 402p. Order Number DE93002965. 
Source: OSTI; NTIS; INIS. 

The use of low (cryogenic) temperatures to immobilize radiation- 
produced defects provides the capability to accumulate high defect 
concentrations having distributions greatly different from what is 
produced during ambient or high temperature irradiations. In addi- 
tion to modifications of the low-temperature materials properties, a 
low-temperature irradiation followed by warmup induced amor- 
phization of NiTi, the release of stored energy in Cu, and the 
radiation-damage contribution to the superconducting critical cur- 
rent of Nb are described. The presently operating, low-temperature 
irradiation facilities at the Munich Research Reactor in Germany 
and the Kyoto University Reactor in Japan, are compared with fa- 
cilities used at Oak Ridge National Laboratory. 


19765 (BNL-47763, pp. 337-356) Real-time studies of (ion 
and electron) irradiation effects at Argonne’s HVEM-Tandem 
Facility - present and future. Allen, C.W. (Argonne National Lab., 
L (US)). Brookhaven National Lab., Upton, NY (United States). 
[1992]. DOE Contract W-31109-ENG-38. (CONF-920305—: Miner- 
als, Metals, and Materials Society (TMS) annual meeting and 
exhibition, San Diego, CA (United States), 1-5 Mar 1992). In Pro- 
ceedings of the TMS symposium on radiation facilities and defect 
studies. 402p. Order Number DE93002965. Source: OSTI; NTIS; 
INIS. 

The HVEM-Tandem Facility consists of a 1.2 MeV high-voltage 
electron microscope and two ion accelerators, a 2 MV tandem ac- 
celerator and a 0.65 MV implanter. This unique combination of 
instruments allows in situ ion and/or electron irradiation experi- 
ments to be performed with simultaneous imaging and electron 
diffraction analysis at temperatures between 10 and 1,200 K. Since 
its inception in 1981 as a DOE User Facility, Facility users have 
made important contributions in irradiation-effects such as solid 
state amorphization and crystallization, ion beam mixing, defect 
structures, radiation-induced segregation, secondary displacement 
phenomena, ion implantation, and the mechanical instability of 
advanced nuclear fuels under ion irradiation. The HVEM was man- 
ufactured in 1970-71 and reflects original HVEM technology of the 
1960’s. The analytical capabilities of the instrument are very limited 
by contemporary electron microscopy standards. An augmented fa- 
cility including a new, state-of-the-art HVEM, known as MicroLab, is 
being proposed, which vastly increases the capabilities for perform- 
ing in situ irradiation effects research by virtue of improved spatial 
resolution for various structural, microstructural and elemental mi- 
croanalytical techniques; increased maximum electron energy; and 
capability for physical property determinations in real time. 


19766 (CNIC—00678) Improvement of operating method on 
HFETR primary cooling system. Wu Yinghua (Nuclear Power 
Inst. of China, Chendu (China)); Cai Huijiang; Lin Jisen; Qiang Hui; 
Wu Guixian. China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1992. [8p.] (in Chinese). (SINRE-0036.). Order Number 
DE93623810. Source: OSTI; NTIS (US Sales Only); INIS. 

By using the characteristics of primary cooling system on 
HFETR(high flux engineering test reactor), the improvement of op- 
erating method is discussed. Based on the actual measured data, 
the calculating results of system resistance are presented. The re- 
sults showed that the increase of the charge of fuel elements and 
the decrease of flow rate in primary cooling system by decreasing 
rotating speed of main pumps would lead a decrease of operating 
power, save energy and meet the demand of isotope production 
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and test of fuel elements and materials. The main measures for 
improving the primary cooling system and the economic benefit 
owing to the improvement are introduced. 


19767 (CONF-910602-76) Fatigue damage estimation of 
the pressurizer surgeline for DOE’s New Production Reactor- 
Heavy Water Reactor. Poole, A.B. Oak Ridge National Lab., TN 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 1991 
American Society of Mechanical Engineers (ASME) pressure ves- 
sels and piping conference; San Diego, CA (United States); 23-28 
Jun 1991. Order Number DE93005809. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The conceptual design for the new production reactor-heavy wa- 
ter reactor (NPR-HWR) includes a pressurizer in the primary 
coolant system. Thermal stratification within the pressurizer surge- 
line could lead to fatigue damage and reduce the availability of the 
NPR-HWR. Current ASME Code Section Ill practice for nuclear 
piping design and qualification typically does not address thermal 
stratification of horizontal piping systems. In recent years, the ther- 
mal stratification phenomena has been observed to exist on 
several piping systems in Pressurized Water Reactors (PWRs) 
and, to a limited extent, in Boiling Water Reactors (BWRs). In par- 
ticular, main feedwater lines, pressurizer spray lines, unisotable 
branch piping connected to reactor coolant piping, and pressurizer 
surgelines have experienced fatigue stress due to thermal stratifi- 
cation. The focus in this paper will be to assess the potential for 
thermal stratification in the NPR-HWR design and to incorporate 
that assessment in a fatigue crack growth evaluation. 


19768 (CONF-910602-77) Materials/System Integrity design 
task for DOE’s New Production Reactor-Heavy Water Reactor. 
Clinard, J.A. (Oak Ridge National Lab., TN (United States)); Poole, 
A.B.; Doering, T.W.; Thornton, T.A.; Louthan, M.R.; Kassner, T.F. 
Oak Ridge National Lab., TN (United States). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1991 American Society of Mechanical 
Engineers (ASME) pressure vessels and piping conference; San 
Diego, CA (United States); 23-28 Jun 1991. Order Number 
DE93005808. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This Materials/System Integrity task will provide the materials 
and structure technology required to design a Heavy Water Reac- 
tor (HWR) that meets or exceeds the US Department of Energy's 
(DOE’s) New Production Reactor (NPR) requirements for weapons 
material production capacity and safety goals. Material properties 
data, structural evaluation methods, fabrication procedures, inspec- 
tion methods, and surveillance techniques for use in the New 
Production Reactor-Heavy Water Reactor (NPR-HWR) design, 
safety evaluation, and operation will be assembled from existing or 
developed sources, as required. The documentation of results will 
be incorporated into handbooks, guides, and standards approved 
by the project. This paper provides an assessment of the materi- 
als/system integrity methodologies that will be used to supplement 
the existing literature and to incorporate available data into hand- 
books, guides and standards directly applicable to the NPR-HWR. 


19769 (CONF-911048-3) Fatigue damage estimation of the 
reactor vessel for the United States Department of Energy’s 
New Production Reactors-Heavy Water Reactor. Poole, A.B. 
Oak Ridge National Lab., TN (United States). [1991]. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From American Society for Testing and Materi- 
als (ASTM) symposium on thermo-mechanical fatigue: behavior of 
materials; San Diego, CA (United States); 14-17 Oct 1991. Order 
Number DE93005810. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The New Production Reactors-Heavy Water Reactor (NPR-HWR) 
will have a large reactor vessel! that is to be made from stainless 
steel Type 316LN material. This reactor vessel will have circumfer- 
ential welds that are approximately 0.076 meters (3 inches) thick. 
The weld induced residual stress may be a key factor in the fatigue 
crack growth analysis of this NPR-HWR reactor vessel. The objec- 
tive of the NPR-HWR program is to design the reactor components 
for a lifetime of 60 years. This reactor vessel has a large diameter 
to wall thickness (Do/t) ratio (approximately 82). The purpose of 





this paper is to review a preliminary fatigue crack growth analysis 
and its implication on a 60-year lifetime. 


19770 (CONF-930702-5) Structural response of reactor 
fuel plates to coolant flow. Swinson, W.F.; Battiste, R.L.; Luttrell, 
C.R.; Yahr, G.T. Oak Ridge National Lab., TN (United States). 
[1993]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Pressure vessel 
and piping conference; Denver, CO (United States); 25-29 Jul 
1993. Order Number DE93006740. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The reactor for the planned Advanced Neutron Source uses 
closely spaced fuel plates cooled by water flowing through narrow 
channels. A series of tests are being conducted on the structural 
response of the proposed fuel plates to the required high-coolant 
flow velocities. Results from tests on additional fuel plate assem- 
blies conducted since the previously reported initial results, 
conclusions drawn from all tests, recommendations for predicting 
the structural response of these plates, and the potential for stabil- 
ity problems are reported in this paper. The tests in this phase of 
the program were done on full scale epoxy models and through 
model theory related to the prototype plates, which are aluminum 
clad aluminunVuranium silicide involute shaped plates. 


19771 (DOE/ER-0576P) Neutron sources for America’s 
future: Report of the Basic Energy Sciences Advisory Com- 
mittee Panel on Neutron Sources. USDOE Office of Energy 
Research, Washington, DC (United States). Jan 1993. 77p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93007386. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutrons are a unique and increasingly essential tool in broad 
areas of the physical, chemical, and biological sciences, as well as 
in materials technology and nuclear medicine. Over the last 20 
years, however, the US has fallen behind in the availability of 
up-to-date neutron sources and instrumentation; the major DOE re- 
search reactors have an uncertain remaining lifetime of a decade 
or so. The Panel advises the construction of a new, full- 
performance, high-flux reactor (the Advanced Neutron Source) and 
a 1-MW pulsed spallation source. Construction of the two facilities 
is estimated to cost $2.2 billion. 


19772 (DOE/SR/00001-T 132-Del.Ver.) Savannah River Plant 
Nuclear Material Production and Defense Waste Management 
Facilities upgrading study: Second annual reappraisal. Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (United States). Savan- 
nah River Plant. Feb 1981. 114p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACOS-76SR00001 
;AC09-89SR18035. Order Number DE93009733. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This document reports the results of an appraisal of the condi- 
tion of equipment in the facilities operated by Du Pont at the 
Savannah River Plant for the Department of Energy. These facili- 
ties consist of: Three operating nuclear reactors; Two separations 
(chemical processing) plants; A fuel and target fabrication plant; A 
heavy water plant; A research and development facility. The study 
is a part of the DOE-wide appraisal and assessment of Nuclear 
Materials Production and Defense Waste Management Facilities 
which was requested by the Department of Energy. The purpose of 
this study is: To assess the extent of deterioration and obsoles- 
cence of equipment, facilities and services which are required to 
support the Nuclear Materials Production and Defense Waste Man- 
agement programs. To forecast resources and schedules required 
to restore the decreased capabilities and efficiency which are iden- 
tified in the assessment. To update annually the assessment and 
resultant resources/schedules to assure upgrading priorities consis- 
tent with program needs. 


19773 (DPSP-55-454-2) Separations Areas: Savannah 
River Plant history, July 1954—-December 1972. Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (United States). Savannah River 
Plant. 1972. 343p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-531). Order Num- 
ber DE93012785. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This volume contains a condensed survey of the yearly activities 
(July 1954—December 1972) of the Separations Areas and the vari- 
ous Plant agencies which contributed to their operation. Only 
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salient features of the areas operation are reviewed. Emphasis is 
placed on results obtained and reasons for action taken rather than 
on process. 


19774 (DPW-53-1243) Weekly report, September 14-19, 
1953, Sylvania Electric Products Company (25730-700). Gamel, 
C.M. Jr. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 21 Sep 1953. ip. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-375). Order Number DE93008319. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This weekly progress report discusses failures of test plates pro- 
duced by Sylvania Electric Products Company. 


19775 (DPW-53-1288) Project 8980, Savannah River Plant, 
105 Buildings — Moderator dump controls. Cist, J.D. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 12 Oct 1953. 1p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-380). 
Order Number DE93008809. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses needed modifications to the 105 
Building moderator dump controls. 


19776 (DPW-53-1298) Minutes of Technical Division Steer- 
ing Committee meeting, October 13, 1953, Wilmington. Evans, 
L.C. Du Pont de Nemours (E.!.) and Co., Wilmington, DE (United 
States). Explosives Dept. 14 Oct 1953. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001. (SR/H-381). Order Number DE93008810. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report provides minutes of the Technical Division Steering 
Committee meeting on October 13, 1953. 


19777 (DPW-53-1314) [Fuel element fabrication technol- 
ogy]. Squires, L. Du Pont de Nemours (E.|.) and Co., Wilmington, 
DE (United States). Explosives Dept. 20 Oct 1953. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-385). Order Number DE93008814. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a review of the fabrication of fuel el- 
ements from powder metallurgy and wrought metal by Sylvania 
and Metals and Controls. 


19778 (DPW-53-1321) Visit to Argonne National Labora- 
tory, October 20, 1953. Squires, L. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 22 Oct 
1953. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-388). Order Number 
DE93008817. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses a visit to ANL to discuss the pro- 
gram which Argonne proposes to carry out under budget category 
4180. The following Argonne Divisions were contacted: Metallurgy, 
Chemical Engineering, and Reactor Engineering. Argonne will un- 
dertake work on the following subjects: Tubular Fuel Elements; 
Magnesium Alloy Compounds; Oxide Fuel Elements; Third Safety 
Device; Alternate Contactors; Alternate Solvents; and Waste Dis- 
posal. 


19779 (DPW-53-1353) Project 8980, Savannah River Plant, 
105L — Preliminary design for LM Program. Tinker, J.B. Du Pont 
de Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 4 Nov 1953. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO09-76SR00001. (SR/H-391). 
Order Number DE93009269. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides a discussion and recommendations 
for the preliminary design for the LM Program. 


19780 (DPW-53-1364) [Building 232-F construction]: Trip 
report, November 3-5, 1953. Sandberg, H.W. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 9 Nov 1953. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H-392). 
Order Number DE93009270. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 
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This memorandum discusses a trip to the Savannah River Plant 
to discuss the status of the 232-F Building. Job descriptions, alloy 
slug impurities, and decanning equipment were already discussed. 


19781 (DPW-53-1377) Minutes of Technical Division Steer- 
ing Committee meeting, October 13, 1953, Savannah River 
Laboratory. Evans, L.C. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. [1953]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-76SR00001. (SR/H-396). Order Number DE93009274. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides the minutes of the Technical Division 
Steering Committee meeting on October 13, 1953 at the Savannah 
River Laboratory. 


19782 (DPW-53-1379) Sheath hot spot for enriched fuel 
slug. Brinn, M.S. Du Pont de Nemours (E.!.) and Co., Wilmington, 
DE (United States). Explosives Dept. 18 Nov 1953. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-397). Order Number DE93009275. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Current plans call for swaging an aluminum raincoat onto the en- 
riched uranium fuel slugs. If the slug is not in perfect contact with 
the raincoat, the raincoat temperature is increased along the 
perimeter bounding the non-contacting area. In this memorandum, 
this temperature rise is estimated for circular non-contacting areas. 
Helium is assumed to fill the gap between the raincoat and slug. 


19783 (DPW-53-1414) [Fuel element development pro- 
grams]. Worthington, H. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 2 Dec 1953. 4p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-401). Order Number 
DE93010100. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of the scope of the 
Fuel Element Development Program. 


19784 (DPW-53-1423) Project 8980, Savannah River Plant, 
Building 105, charge and discharge machines. Singleton, F.D. 
Du Pont de Nemours (E.I.) and Co., Aiken, SC (United States). 
Atomic Energy Div. 7 Dec 1953. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H—400). Order Number DE93010099. Source: OSTI; NTIS (US 
Sales Only); GPO Dep 

This report discusses needed redesign and modifications of the 
charge and discharge machines in Building 105-R to correct me- 
chanical weaknesses. 


19785 (DPW-53-1450) Irradiation experiment at MTR. Web- 
ster, D.S. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 21 Dec 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-403). Order Number DE93010102. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. MTR REACTOR/modifications; MODIFICA- 
TIONS; WELDING; SAVANNAH RIVER PLANT; TUBES; WATER 


19786 (DPW-3670) Instrument maintenance sources of in- 
formation. Hunt, R.W. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 31 Oct 1951. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SRO00001. (SR/H-469). Order Number DE93011166. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses sources of information to serve as 
training aids and maintenance guides for instrument work. Methods 
of acquisition are also provided. 


19787 (DPW-3672) Decontamination of process equip- 
ment. Wright, R. Jr. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 31 Oct 1951. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-470). Order Number DE93011167. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses procedures for decontamination of 


process equipment as a result of buildup of radioactive products 
from slug ruptures. 
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19788 (DPW-3674) Project 8980, Savannah River Plant es- 
sential materials for water treatment. St. John, |.S. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). 31 Oct 
1951. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-471). Order Num- 
ber DE93011168. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
We carefully reviewed the essential material requirements for the 
water treating facilities at the Savannah River Plant and are attach- 
ing in Section |, our estimate of the quantities required for stock 
and monthly consumption. This report covers each areas demand 
through September 1954. The data used in computing the above 
estimates have been summarized. We anticipate that the calculated 
feed rates for most chemicals will be firmed up by the CMX Opera- 
tion, especially the estimated feed rates for the use of clay or 
sodium silicate as a coagulant aid. If necessary, a revision will be 
prepared when this has been developed. We have also prepared 
Tentative Specifications for the purchasing of these chemicals. This 
section has been developed in cooperation with the Engineering 
Service Division Waste Consultants and is based on the best infor- 
mation available to us. Additional copies are available if needed. 


19789 (DPW-3679) [Thorium production]. Montenyohl, V.I. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 1 Nov 1951. 1p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-472). Order Number DE93011169. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses a visit to the Institute for Atomic 
Research at Ames, lowa. This visit was made to view the facilities 
associated with the production of thorium. 


19790 (DPW-3704) [Laboratory facilities at Savannah 
River]. Evans, R.M. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). 5 Nov 1951. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-476). Order Number DE93011173. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. LABORATORY BUILDINGS/design; DE- 
SIGN; SAVANNAH RIVER PLANT; SCIENTIFIC PERSONNEL; 
LABORATORY EQUIPMENT; SPECTROMETERS; CONSTRUC- 
TION 


19791 (DPW-3711) Project 8980, Savannah River Plant — 
Basic data for Area 100-L. Bellas, H.W. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 6 
Nov 1951. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-477). Order Num- 
ber DE93011174. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides basis data for the 100-L Area as re- 
gards safety distances, reactor design, circulating system, 
economics, structural design factors, building arrangements, me- 
chanical equipment, and reactor controls. 


19792 (DPW-3718) Project 8980, Savannah River Plant, 
200 Area, 221 Building — Diversion box study. Smiley, S.D. Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 6 
Nov 1951. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-478). Order Num- 
ber DE93011175. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of the piping layout 
study of the diversion box for 241 F. 


19793 (DPW-3745) Travel to Argonne National Laboratory, 
October 31, 1951—-November 1, 1951. Smith, C.D. Du Pont de © 
Nemours (E.I.) and Co., Wilmington, DE (United States). 1 Nov 
1951. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-483). Order Number 
DE93011180. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip report discusses travel to Argonne National Laboratory 
to discuss progress in development of Li-Al alloy fabricating proce- 
dures. 


19794 (DPW-3787) [Fabrication of LiAl slugs]: Trip report, 
November 8-9, 1951. Permar, P.H. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). 13 Nov 1951. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 





ACO09-76SR00001. (SR/H-487). Order Number 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip report provides a discussion on the progress of fabrica- 
tion of LiAl slugs. 


DE93011184. 


19795 (DPW-3839) Project 8980, Savannah River Plant re- 
actor design studies (L, K, and C). Bellas, H.W. Du Pont de 
Nemours (E./.) and Co., Wilmington, DE (United States). 18 Oct 
1951. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-450). Order Number 
DE93011145. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum possible subjects for further study in regard 
to the design of the K,C, and L reactors. A summary of the pile 
and cooling system, pile auxiliary equipment, building arrangement, 
and outer area are given. Also attention is given to items involved 
in future power increases. These include an increase in circulating 
system flow, and changes to the cooling water system, shielding 
requirements, and fuel elements. 


19796 (DPW-3962) Technical facilities - Savannah River. 
Cole, J.E. Du Pont de Nemours (E.|.) and Co., Wilmington, DE 
(United States). Explosives Dept. 3 Dec 1951. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-456). Order Number DE93011151. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses technical facilities at the Savannah 
River Plant. Operational responsibility, research studies, and devel- 
opment programs are provided. 


19797 (DPW-3984) ZPR-2 assembly: Trip report, Novem- 
ber 29, 1951. Toops, E.C. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 4 Dec 1951. 1p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001. (SR/H-448). Order Number DE93011143. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum details a visit to Argonne National Laboratory 
to discuss: Progress of assembly of ZPR-2, Heavy water purifica- 
tion and reactor cleanup and Instrumentation. 


19798 (DPW-4023) Uranium experimental program Lot 
“F”. Hobert, R.H. Du Pont de Nemours (E.|.) and Co., Wilmington, 
DE (United States). 11 Dec 1951. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-—-446). Order Number DE93011140. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum outlines desired processing conditions for ex- 
perimental Lot F uranium. Schedule constraints are also provided. 


19799 (DPW-4036) Project 8980, Savannah River Plant — 
“L” Area exploratory studies. Bellas, H.W. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). 10 Dec 1951. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-413). Order Number 
DE93010578. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses exploratory studies of the capacity 
of the reactor cooling systems to allow for higher potential power 
levels. 


19800 (DPW-4040) [LiAlI alloy processing and slug fabrica- 
tion]: Trip report, December 6-7, 1951. Smith, C.D. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). 10 Dec 
1951. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-415). Order Number 
DE93010580. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip report discussed a visit made to ANL to discuss 
progress in development of LiAl die-formed alloy processing and to 
obtain laboratory examination of one canned uranium slug. 


19801 (DPW-4043) [Assembly methods for packing 
canned 35W5 slugs into thimbles]: Trip report, November 20- 
21, 1951. Montenyohl, V.1. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 10 Dec 1951. 6p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-417). Order Number 
DE93010582. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum details a visit made to Monsanto for the pur- 
pose of examining the 35W5 slugs which had been swaged in 
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aluminum tubes by American Machine and Foundry. The purpose 
of the visit was to ascertain the suitability of the proposed assem- 
bly methods for packing canned 35W5 slugs into thimbles for the 
Savannah River reactors. 


19802 (DPW-4117) Heavy water analyses. Bebbington, W.P. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Atomic Energy Div. 14 Dec 1951. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SRO00001. (SR/H-442). Order Number DE93011136. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HEAVY WATER/quantitative chemical 
analysis; OXYGEN 18; DENSITY; CONTAINERS; TRACE 
AMOUNTS; CONCENTRATION RATIO 


19803 (DPW-4185) [Travel to Hanford Works 100 and 300 
Areas, December 3-7, 1951]. Winter, W.E. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). 26 Dec 1951. 7p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-423). Order Number 
DE93010989. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memo will record observations made during the subject visit 
and the comments listed reflect interest in the 100 area and the 
300 area from an operations viewpoint. There was a dual purpose 
to the visit in that (1) specific detailed information of character re- 
lated to SRP-100 area problems was developed and (2) it provided 
an opportunity for re-acquainting myself with the current Hanford 
philosophy of reactor operation and maintenance, including the 
handling of special problems such as ruptured slugs. 


19804 (DPW-4186) Project 8980, Savannah River Plant, 
200 Area, 221 Building — Miscellaneous questions. Smiley, S.D. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 21 Dec 1951. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H-424). Or- 
der Number DE93010990. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses miscellaneous questions about the 
design or procurement for the 200 Area, Building 221. 


19805 (DPW-4242) Operating procedures -— Summary of 
preparation. Gregory, J.E. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). 7 Jan 1952. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-427). Order Number DE93010993. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides the January 1952 issuance of the 
monthly status of Operation Procedure preparation for the Savan- 
nah River Plant. 


19806 (DPW-4251) [Aluminum fuel can fabrication]. Smith, 
C.D. Du Pont de Nemours (E.|.) and Co., Wilmington, DE (United 
States). 4 Jan 1952. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-76SR00001. (SR/H-412). Or- 
der Number DE93010577. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum details a conference held with Dr. Rhines, 
AED consultant on aluminum; subjects discussed were as follows: 
General aspects of aluminum quality, melting, rolling, forming, test- 
ing; can fabrication methods; welding; and LiA1 alloy processing. 


19807 (DPW-4263) [Uranium Slug Protective Coating Pro- 
gram]: Trip report, December 28, 1951. Dunnington, B.W. Du 
Pont de Nemours (E.1.) and Co., Wilmington, DE (United States). 
Explosives Dept. 8 Jan 1952. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-411). Order Number DE93010576. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This trip report details a visit to the New Brunswick Laboratory to 
check the status of the uranium slug protective coating program. 
Nyoo has the responsibility of providing Savannah River type ura- 
nium slugs with protective coatings for exposure tests at Fernald 
and Savannah River. The New Brunswick Laboratory has prepared 
the first group of slugs for this purpose and this trip was made to 
inspect the slugs before shipping. 


ERA Vol. 18, No. 7 187 





22 NUCLEAR REACTOR TECHNOLOGY 
2206 Research, Test, Training, Production, Irradiation, Materials Testing 


19808 (DPW-4338) Project 8980, Savannah River Plant — 
Essential materials for water treatment. St. John, |.S. Du Pont 
de Nemours (E.I.) and Co., Wilmington, DE (United States). 14 Jan 
1952. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-437). Order Number 
DE93011131. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum contains a list of materials needed for water 
treatment at the Savannah river plant for February 1952 through 
January 1953. The delivery dates are given and the quantities are 
listed in tons. Data is given for alum, hydrated lime, un-slaked lime, 
sulfuric acid, caustic, clay, sodium sulfite, tri-sodium phosphate, 
maracell “E”, chlorine, sodium silicate and polyphosphate. The 
chlorine quantities are broken down into 150# cylinders, 2000# 
cylinders and tank cars. 


19809 (DPW-4444) [Travel to Argonne National Laboratory 
to study moderator system and heavy water piping systems]: 
Foreign trip report, January 17-18, 1952. Elliott, J.F.; Wright, R. 
Jr.; Bellas, H.W. Du Pont de Nemours (E.I.) and Co., Wilmington, 
DE (United States). 28 Jan 1952. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-430). Order Number DE93011123. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A visit was made to ANL to review progress and program for 
studies of decontamination and drying of the moderator system 
and to learn ANL experience with heavy water piping systems. 


19810 (DPW-4778) D2 purification plans. Pohl, H.A. Du 
Pont de Nemours (E.|.) and Co., Wilmington, DE (United States). 5 
Mar 1952. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-491). Order Num- 
ber DE93011188. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of the heavy water pu- 
rification system for Savannah Production Piles R and P. 


19811 (DPW-4780) Project 8980, Savannah River Plant, 
100 Areas — Moderator cooling system. Bellas, H.W. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). 5 Mar 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-492). Order Number 
DE93011189. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the need for check valves to pre- 
vent reverse flow in the event of failure of one of the pumps in the 
moderator cooling system. 


19812 (DPW-4782) [Purchase of instruments for the 614 
Buildings]. Herndon, J.W. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 4 Mar 1952. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SR00001. (SR/H-493). Order Number DE93011190. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum details the allocation of charges for instru- 
ments purchased for the 614 Buildings. 


19813 (DPW-4788) [Operating procedures for 400 Area 
Water Treatment Plant]: Trip report, February 7, 1952—-February 
13, 1952. St. John, |.S. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). 5 Mar 1952. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SR00001. (SR/H-495). Order Number DE93011192. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses construction and operation of the 
400 Area Water Treatment Plant. 


19814 (DPW-4791) Project 8980, Savannah River Plant, In- 
strument Department — Test equipment. Hunt, R.W. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). 6 Mar 
1952. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-496). Order Number 
DE93011193. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. SAVANNAH RIVER PLANT/electric mea- 
suring instruments; ELECTRIC MEASURING INSTRUMENTS/ 
inventories; MAINTENANCE; ELECTRICAL EQUIPMENT; TEST 
FACILITIES; INVENTORIES; ELECTRICAL TESTING 


19815 (DPW-4804) Pile development program. Wende, 
C.W.J. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
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(United States). 7 Mar 1952. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-499). Order Number DE93011196. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report a meeting held on March 4 to outline a program for 
development of heavy water piles. The objectives were to be to de- 
velop plate-style fuel elements for application in the first series of 
piles of essentially the present design and to develop a conceptual 
design of a pile which would employ plate-style, or, more generally, 
extended-surface elements in a system employing relatively low 
coolant velocities and simplified systems for control and discharge. 


19816 (DPW-4881) New fuel element development report 
of meeting held March 13, 1952. Huntoon, R.T. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). 7 Mar 
1952. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-489). Order Number 
DE93011186. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides details of a meeting held March 13, 
1952 on the New Fuel Element Development Program. 


19817 (DPW-4905) [Testing of diesel engines]: Trip report, 
March 3-5, 1952. Hall, O.N. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 19 Mar 1952. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-501). Order Number DE93011198. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. DIESEL ENGINES/testing; TESTING; 
TRAVEL; ILLINOIS; SAVANIAH RIVER PLANT; NOISE 
19818 (DUN-850-4) Manufacturing Section semiannual 
summary report, period ending December 31, 1967. DeNeal, 
D.L. Douglas United Nuclear, Inc., Richland, WA (United States). 
15 Mar 1968. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93012054. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In this fifth semiannual issue, the reactor and power data are 
shown for the six-month period July through December, 1967, to- 
gether with data for the three preceding six-month periods. Data 
for D Reactor, which was deactivated on June 26, 1967, is omitted. 
For comparison purpose, the two years of experience will continue 
to be shown by dropping and adding a six-month period with each 
semiannual issue. The most significant statistics for the two six- 
month periods during CY-1967, shown by individual reactors on 
the attached pages, are summarized on pages 3 and 4 for the B-C 
Reactors and the K reactors (KE-KW). Achievements during the 
period July through December, 1967 are presented. The C and KE 
Reactors operated the entire month. of August, 1967 for a 100 per- 
cent time operated efficiency. The C Reactor experienced no fuel 
element failures during the period of December 8, 1966 through 
October 27, 1967. The KW Reactor experienced an uninterrupted 
operation at 4400 megawatts in November, 1967 which resulted in 
a K reactor production record for a 30-day month. 


19819 (DUN-850-5) Manufacturing Section semiannual 
summary report, period ending June 30, 1968. DeNeal, D.L. 
Douglas United Nuclear, Inc., Richland, WA (United States). 1 Sep 
1968. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93012055. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In this sixth semiannual issue, the reactor and power data are 
shown for the six-month period January through June, 1968 (ex- 
cept for B Reactor which is shown for January and February only 
because of deactivation at 0200 hours on February 12, 1968), to- 
gether with data for the three preceding six-month periods. For 
comparison purpose the two years of experience will continue to 
be shown by dropping and adding a six-month period with each 
semiannual issue. 


19820 (DUN-1010) Thoria target element failures. Bowles, 
K.C.; Schmidt, J.P. Douglas United Nuclear, Inc., Richland, WA 
(United States). 15 Apr 1966. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93012154. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 





The thoria program at Hanford was initiated in response to an 
order placed by the Atomic Energy Commission for the production 
of uranium-233 from the irradiation of thorium or thorium oxide 
(thoria). The initial orders called for approximately 130 kg U-233 
and subsequent orders have since increased this figure. This re- 
port provides a brief history of the thoria program, an analysis of 
the thoria target element failures which occurred during the irradia- 
tion phase, and the significant changes in the fabrication methods 
and inspection criteria and techniques which were made in re- 
sponse to the large number of failures that occurred in the early 
stages of the program. The thoria program has sustained 25 thoria 
target element failures. Eighteen of these failures are believed to 
have been caused as a result of water entry through fabrication 
defects in the closure weld. Two of the failures were attributable to 
water entry through the cladding as a result of charging machine 
damage, and the remaining five failures were caused by water en- 
try in some undetermined manner. The majority of thoria element 
failures occurred in the early stages of the program. Upon deter- 
mining the cause of failure, Production Fuels Section initiated 
programs to upgrade the quality of the closure weld on thoria ele- 
ments. Process improvements resulted in the thoria element failure 
rate being reduced by about a factor of ten from 0.035 percent (ap- 
proximately twice the failure rate for uranium fuel elements) to 
0.0041 percent. The current performance of thoria target elements 
is very satisfactory. No future problems are foreseen that in any 
way should prevent the fulfillment of thoria program goals, In the 
event of further requests for high purity U-233, the equipment and 
knowledge exist with which these orders may be filled with a mini- 
mum of effort. 


19821 (EGG-NE-10326) RELAPS5S/MOD3 code quality assur- 
ance plan for ORNL ANS narrow channel flow and heat 
transfer correlations. Miller, C.S.; Shumway, R.W. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Nov 1992. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO07-761D01570. Order Number DE93005204. Source: OSTI; 
NTIS; GPO Dep. 

Modifications have been made to REIAP5 to account for flow 
and heat transfer in narrow channels between fuel plates such as 
found in the cores of the Advanced Neutron Source (ANS) and 
High Flux Isotope Reactor (HFIR) reactors. These early models 
were supplied by Art Ruggles of Oak Ridge National Laboratory 
(ORNL) and Don Fletcher of the Idaho National Engineering Labo- 
ratory (INEL) and were adapted to and implemented into RELAP5 
by Rich Riemke, Rex Shumway and Ken Katsma. The purpose of 
this report is to document the current status of these special mod- 
els in the standard version of RELAP5/MOD3 and describe the 
quality assurance procedures. 


19822 (ERA-NRE-93-014) Measured thermal and fast neu- 
tron fluence rates ATR Cycle 99-A, November 23, 1992—January 
23, 1993. Murray, R.K.; Rogers, J.W. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Mar 1993. 75p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE93009866. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the thermal (2200 m/s) and fast (E>me) 
neutron fluence rate data for ATR Cycle 99-A which were mea- 
sured by the Radiation Measurements Laboratory (RML) as 
requested by the Power ReactorPrograms (ATR Experiments) Ra- 
diation Measurements Work Order. This report contains fluence 
rate values corresponding to the particular elevations (relative to 
the 80 ft. core elevation) where the measurements were taken. 
The data in this report consists of (1) a table of the ATR power his- 
tory and distribution, (2) a hard copy listing of ali thermal and fast 
neutron fluence rates, (3) plots of both the thermal and fast neu- 
tron fluence rates, and (4) a magnetic record (3.5 inch diskette) 
containing a listing of only the fast neutron fluence rates, their as- 
signed elevations and proper header identification of all monitor 
positions contained herein. The fluence rates reported are for the 
average power levels given in the table of power history and distri- 
bution. All “H” holder monitor wires for this cycle are 54 inches 
long. All “SR” holder monitor wires for this cycle are 55 inches 
long. This length allows measurement of the full core region and 
makes the first count elevation 24.73 inches above core midplane. 
Due to the safety rod problems in the west lobe, “BR” holders were 
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used in the W-1, 2, 3, and 4 positions. All “BR” holder monitor 
wires for this cycle are 56.25 inches long. The distance from the 
end of the wires to the first count position was 4.25 inches for all 
wires counted from this cycle. 


19823 (HW-15121) Information for Reactor Safeguard 
Committee. Woods, W.K. USAEC Hanford Operations Office, 
Richland, WA (United States). 16 Nov 1949. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93010536. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report provides information on reactivity, temperature coeffi- 
cients and energy storage to the Reactor Safeguard Committee 
with regard to contemplated increases in power levels. 


19824 (HW-15943) Final report — Production Test No. 105- 
214-P, Silica feed elimination. Conley, W.R. Hanford Atomic 
Products Operation, Richland, WA (United States). 1 Feb 1950. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009162. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
water chemistry; PROGRESS REPORT; SODIUM SILICATES; 
FUEL ELEMENTS; REACTOR CHANNELS; CORROSION; DEPO- 
SITION; FILMS; WATER QUALITY; REACTOR COOLING 
SYSTEMS 


19825 (HW-23562) Material loss in ruptured fuel elements. 
Hoage, J.H. Hanford Works, Richland, WA (United States). 15 Feb 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE93009981. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of material lost upon 
rupture of a fuel element. 


19826 (HW-30376) Production Test 105-533-A -— Supple- 
ment C, Local controlled increases in C-Pile tube powers. 
Brugge, B.O. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 29 Dec 1953. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010211. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Production Test 105—-533-A and Supplements A and B which au- 
thorize an “experimental area” in C-pile in which the tube power 
limits are relaxed to allow tube power increases up to 16-2/3 per 
cent above the maximum allowed tube power outside of the experi- 
mental area. Supplement B (HW-28775) further limits the maximum 
tube power to 820 kw. The planned increase of tube powers at C- 
Pile (from 700 kw/tube to 800 kw/tube) for the tubes outside of the 
experimental area will cause the experimental area to operate at 
tube powers up to 935 kw. 


19827 (HW-30401-Vol.1-Rev.1) Design criteria: Reactor 
plant modification — Project CG-558 and 100-C Area Alter- 
ations — Project CG-600: Volume 1, Revision 1. Russ, M.H. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 15 Sep 1955. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93009979. Source: OSTI; NTIS (US 
Sales Only}; GPO Dep. 

This document defines the basic criteria to be used in the prepa- 
ration of detailed design for Project CG-558, Reactor Plant 
Modification for Increased Production and for Project CG-600, 
100-C Area Alterations. It has been determined that the most eco- 
nomical method of increasing plutonium production within the next 
five years is by the modernization and improvement of the 100-B, 
100-C, 100-D, 100-DR, 100-F, and 100-H reactor plants. These 
reactors are currently incapable of operating at their maximum po- 
tential power levels because of a limited availability of process 
cooling water. As a result of this program, it is estimated that 1650- 
2350 megawatts of total additional production will be achieved. 


19828 (HW-30401-Vol.5) Design criteria — Reactor plant 
modification for increased production and 100-C Area alter- 
ations, Project CG-558 and Project CG-600: Volume 5. Russ, 
M.H. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 1 May 1955. 14p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93011239. Source: OSTI; NTIS (US 
Sales Only); GPO Dep 

This document provides a listing of codes and standards and a 
bibliography of design criteria for reactor plant modifications for in- 
creased production and for 100-C area alterations. 


19829 (HW-30473) C Reactor reorificing analysis. Bloom- 
strand, R.R. Hanford Atomic Products Operation, Richland, WA 
(United States). 12 Jan 1954. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93009978. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

during the December 1953 extended outage the process water 
flow at C Reactor was increased and redistributed to allow reactor 
operation with a 69 tube enrichment ring in the third lattice unit and 
with the maximum protection afforded by the trip before boiling 
operational concept. The redistribution was accomplished by the in- 
stallation of individual venturi flow meters on approximately 1800 
process tubes. Flow and pressure requirements were met by the 
installation of larger diameter conventional Hanford orifices on 
about 200 tubes. During the outage, the original Panellit gages 
were replaced with improved Panellit gages equipped with long 
vane mercoid switches. The purpose of this memorandum is to 
review and report the results of the reorificing program and to com- 
pare them with predicted behavior 


19830 (HW-31044) Macro-examination of enriched ura- 
nium slug ruptures. O'Keefe, D.P. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 19 Apr 
1954. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93010538. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report covers the preliminary data obtained in a metallurgi- 
cal study of the three enriched uranium slugs which ruptured in the 
100-C Pile. The three slugs were from PT-105-532-A2, “Irradiation 
of Enriched Uranium Slugs,” a test conducted by Pile Technology 
for the purpose of studying the effects of high specific powers in 
uranium slugs. The uranium used in this test was enriched to 1.75. 


19831 (HW-32960) Interim repert, Production Test 105- 
522-E — Examination of pile process tubes removed from 
100-B, C, and D piles. Strege, D.E. General Electric Co., Rich- 
land, WA (United States}. Hanford Atomic Products Operation. 3 
Sep 1954. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010541. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The examinations of seven process tubes are covered in this 
report. Tubas reported on are 3362-B and 0561-C. these were re- 
moved under PT-105-522-P. “Routine Examination of Process 
Tubes”. Tubes 2572-C and2679-C were operating under PT-105- 
519-E. “Raising Permissible Outlet Water Temperatures of Certain 
Tubes at C Pile”. In tube 2679-Z a rupture occurred during its oper- 
ating period. These tubes (2572-C and 2679-C) were smaller 
diameter process tubes such as used in B, D, F, DR, and H Piles. 
Tube 2772-C was removed because of a suspected rupture. Tubes 
3571-D and 2170-D were removed under PT-105-525-E. “Effects of 
Water Quality on Pile Operation”. Visual inspection was made of 
the inside and outside surfaces before and after removal of the 
film. This work was performed in the 105-DR storage basin. Sam- 
ples varying from one to four inches in length were taken from 
each section and transferred to the 108-B metallurgical laboratory 
for closer examination as regards to depth of pitting, 72-S cladding 
thickness, and wall thickness. The results shown in this report such 
as pit depth, 72-S cladding thickness and 2-S aluminum thickness 
are taken at specific points in each section, on what appeared to 
be the severest attack. 


19832 (HW-33044) The irradiation of a novel fuel element 
used for U-233 production. Woodruff, R.W.; Stuart, G.W. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 10 Sep 1954. 3ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93010542. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 
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A new slug for U-233 production consisting of a solid thorium 
core externally jacketed by a thin Oralloy foil is described. Advan- 
tages of this system are pointed out. The bulk of this report 
concerns itself with the long-term changes of reactor parameters 
as the foil slug is irradiated at constant specific power (kilowatts 
per foot). Isotope yield curves are also presented. 


19833 (HW-33842) 100 Area process improvement pro- 
gram for the period November 1954—April 1955. Reinker, P.H.; 
Bupp, L.P. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 19 Nov 1954. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010000. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This is the second of a series of documents issued quarterly. 
The documents present, for critical examination by management 
and for the information of related groups, that portion of the future 
100 Area technical program which relates directly and more or less 
immediately to the Technical-Manufacturing efforts to increase both 
power levels and production. An attempt is made to describe and 
justify the key production tests planned for the following six month 
period. Only those tests necessary for the relief of technical and 
process limitations and vital to the slug improvement program are 
included. Best estimates of changes in current Process Specifica- 
tions during the ensuing six months are also given. To further 
longer range planning, power level forecasts based on foreseeable 
changes of technical limits and scheduled physical changes of the 
water plants and reactors are extended several years into the fu- 
ture. 


19834 (HW-34325) Review of feasibility of high tempera- 
ture full pile graphite burnout test. Curtiss, D.H. Hanford Atomic 
Products Operation, Richland, WA (United States). 5 Jan 1955. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009999. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The program of the Pile Graphite Studies Unit for the past two 
years has been directed toward relaxed graphite specifications. 
The main emphasis in these studies has been on the feasibility of 
higher permissible maximum graphite temperatures and higher 
percentages of helium in the gas systems. The success of this pro- 
gram is evidenced by the potential pile power levels permitted by 
present process specifications. The present graphite Process 
Specifications will not permit heat generation associated with tube 
powers above 800 KW at, By Dg and F Piles. Therefore, further re- 
laxation is necessary if tube powers of 1000-1200 KW anticipated 
after completion of the water plant expansion program are to be 
realized. In extending the present program to permit these antici- 
pated tube powers, production tests authorizing full pile tests for 
raising permissible maximum graphite temperatures and increasing 
the percentage of helium are necessary. A production test authoriz- 
ing the operation of D Pile at sufficient constant power level to 
attain graphite temperatures of 460-500 C with 60+5 percent 
helium has been agreed upon and is now circulating for final ap- 
proval. A production test has been prepared to evaluate graphite 
burnout, rates at maximum temperature of 600 C with localized re- 
gions of up to 680 C. It was originally proposed to do this test at H 
Pile but was subsequently shifted to C Pile in view of the delay in 
removing the thimbles. Considerably discussion has evolved over 
the feasibility of such a test at C Pile. This report is a review of the 
pertinent points concerning the feasibility of this test. 


19835 (HW-34351) Motor load study 190-C-process pump 
drive. O’Black, E.J. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 6 Jan 1955. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009998. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

During the summer months of 1954, the spare 190-C process 
pump unit was required to be placed in service for extended peri- 
ods of time due to the motor winding temperatures exceeding the 
manufacturers recommended maximum operating limits. With nine 
unit operation each pump was required to supply approximately 
9800 gpm to maintain the established power level of the 105-C Re- 
actor. An operating condition requiring all process pump units to be 
in service simultaneously is-not desirable. Such a condition not only 





subjects the Reactor Unit to a possible unscheduled outage should 
trouble develop in any component of a pump assembly but in all 
probability would delay a startup of the Reactor Unit until arrange- 
ments could be completed to operate at reduced pressure in order 
to eliminate sustained over-heating of the pump drive motors. The 
purpose of this report is to summarize the activities undertaken dur- 
ing this investigation in order to arrive at satisfactory conclusions 
and recommendations for eliminate the over-heating of the related 
motor windings under present and proposed operating conditions. 


19836 (HW-34868-Ch.4) Nuclear metallurgy lectures: 
Chapter 4. Lang, L.W. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 29 Apr 1955. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009163. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document comprises chapter four of nuclear metallurgy lec- 
tures. This chapter provides a discussion of pile components and 
related reactor kinetics. 


19837 (HW-34868-Ch.5) Nuclear metallurgy lectures: 
Chapter 5. Lang, L.W. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 13 May 1955. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009164. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In a preceding lecture all the components necessary to secure a 
controlled nuclear chain reaction were discussed. The business at 
Hanford is to use these components in the most efficient manner 
possible to manufacture the desired products of irradiation - the 
primary product being Pu. In this lecture of the variables of such 
operation are considered. 


19838 (HW-35806) Interim report, Production Test 105- 
522-E, Examination of pile process tubes removed from 100-C, 
D and F piles. Strege, D.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 17 Mar 1955. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010544. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report covers the examination of thirteen process tubes 
seven from F Pile, three from C Pile and three from D Pile. Five of 
the thirteen tubes were removed because they were leakers, four 
from F Pile and one from C Pile. One tube from F Pile and one 
from D Pile were removed. Reactor Section had requested the re- 
moval of two from F Pile to check for external corrosion. Two 
tubes, small diameter old pile annulus, were removed from C Pile 
under PT 105-519-E, “Raising Permissible Outlet Water Tempera- 
tures of Certain Tubes at C Pile.” Two tubes were removed from D 
Pile under PT 105-525-E, “Effects of Water Quality on Operations.” 
Visual inspection was made of the inside and outside surfaces of 
the tubes before and after cleaning in a cold 10 per cent nitric acid 
solution. Samples varying from one to four inches in length were 
taken from each section for metallurgical examination to determine 
depth of pitting, wall thickness, and spot check the 72-S cladding 
thickness. These determinations were made at selected points in 
each section on what appeared to be the area of severest attack. 


19839 (HW-36224) Charge-discharge during pile opera- 
tion. Lovington, R.C. Hanford Atomic Products Operation, 
Richland, WA (United States). 14 Apr 1955. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010213. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document presents a general analysis of charge-discharge 
during pile operation. It is not a detailed technical, operational, eco- 
nomic, or political analysis but, rather an attempt to cover the 
subject with a broader viewpoint than is usually prsented in the 
many detailed reports which have been written in the past five 
years. This letter is occasioned at this time because efforts are in 
progress to implement plans for proceeding with the expenditure of 
substantial amounts of money in order to demonstrate that the sys- 


tem, as developed, will allow the attainment of certain desirable 
objectives. 
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19840 (HW-36370) Attenuation properties of Hanford pile 
shield materials. Bunch, W.L.; Tomlinson, R.L. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 1 Sep 1955. 69p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93009165. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses an extended program of 
measurements carried out at Hanford to determine the 
attenuation characteristics of various concretes which might be 
used as inexpensive yet efficient shields for large, stationary, 
production piles. 


19841 (HW-36572) Use of high-density prepacked con- 
crete in reactor construction. Davis, H.S. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
5 May 1955. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93011240. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The attached unclassified article was prepared for publication in 
Civil Engineering. It describes construction techniques and 
equipment used in processing, prepacking, and grouting heavy ag- 
gregates used in the construction of the K-reactors. 


19842 (HW-37437) Tube power limits — Past, present and 
future. Carbon, M.W.; Gilbert, W.D. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 31 May 
1955. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE93010543. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

During the history of operation of the Hanford reactors, several 
methods have been utilized to establish an outlet water tempera- 
ture or “Panellit” limit based on the stability of water flowing 
through the process tubes. These methods have been known as 
“Excess Header Pressure Limits,” “Trip Before Boiling Limits,” and 
the most recent, “Trip Before Instability Limits.” Each new concept 
vas accepted only after considerable experimental data had proved 
the new method to be safe and operationally feasible. It is antici- 
pated that in the future other tube outlet water temperature limits 
will be developed based on new technology. The purpose of this 
document is to present, in simple terms, an understandable expla- 
nation of previous operating limits, to discuss the status of the 
present Instability Limits, and to outline the direction of future work 
in raising the outlet water temperature limits. 


19843 (HW-38418) Final report — PT-105-548-A, The effect 
of masonite burnout on shield attenuation properties. Bunch, 
W.L. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 23 May 1956. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93008930. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

In a previous study it was determined experimentally that heat 
deterioration, or burnout, of the shield masonite is more severe 
than radiation damage under existing and proposed operating con- 
ditions. Higher shield temperatures, which are expected to result 
from increased power levels, fringe enrichment, and higher 
graphite temperatures, will markedly increase the rate at which the 
masonite burns out. The laminated iron-masonite biological shield 
will lose, as a result of burnout, the hydrogen and oxygen neces- 
sary to attenuate and moderate neutrons. The purpose of this 
production test has been to obtain experimental data from which 
future shield leakage rates could be estimated. The attenuation 
data reported here were obtained in the DR pile bulk shield facility 
from experiments using various void spacings to simulate burnout 
conditions. From these data it was hoped to determine (1) the re- 
sultant attenuation properties of the shields, and (2) the exposure 
rates due to radiation penetrating the shield. 


19844 (HW-40363-Del.) B-2076 — Metal loader for “C” Ele- 
vator 100-B, D, DR, F, and H Areas. Lyons, T.H. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 8 Dec 1955. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009997. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report provides justification for a metal loader for “C” eleva- 
tor for the 100-B,D,DR,F, and H Areas. This proposed work is 
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justified on the basis of increased irradiation capacity for plutonium 
production and miscellaneous improvements in efficiency of reactor 
front face work 


19845 (HW-43343-Del.) The effect of operational charge- 
discharge on the slug rupture limit. Young, J.R. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 6 Jun 1956. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DES93009996. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses the installation of operational charge- 
discharge equipment on the Hanford reactors has been proposed 
as a means of eliminating the reactor downtime required for charg- 
ing and discharging the metal in the reactors. Additional benefits 
such as the minimization of the effects of slug ruptures, improved 
reactivity control, and improved metal utilization have become ap- 
parent during the investigation of the use of the equipment. Since 
the minimization of the effects of ruptures has been considered 
only qualitatively in previous justification documents for operational 
charge-discharge, the purpose of this document is to evaluate 
quantitatively the effect of such equipment on operation with a slug 
rupture limit. 


19846 (HW-43748) Production of Polonium 210, Thulium 
170, and Iridium 192 in a Hanford production pile. Fry, W.E. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 14 Jun 1956. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010546. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report describes a study which has been completed of Han- 
ford production pile space requirements for the manufacture of 
polonium 210, thulium 170, and iridium 192. Sufficient radioisotope 
is required for the generation of 2000 watts of heating by radioac- 
tive decay after a decay period of 150 days. 


19847 (HW-43822-RD) A comparison of monthly slug rup- 
tures at C-Pile. Jaech, J.L. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 20 Jun 1956. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010215. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a comparison of monthly slug rup- 
tures at the Hanford C-Pile. 


19848 (HW-43876-Del.) Justification for extending scram 
recovery time at C Reactor. Owsley, G.F. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
13 Jul 1956. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009995. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Slug ruptures at C Reactor are costing a considerable amount of 
production and are limiting reactor power levels. A large portion of 
this production is lost because the “quickie” procedure cannot be 
used with unstruck ruptures. Currently there are two reasons for 
this condition: Insufficient reactivity is available to recover after a 
rupture is removed with the “quickie” equipment, and if the 
“quickie” method were attempted, there would be many failures 
due to stuck rear caps and improperly functioning equipment. With 
the current emphasis being placed on improving the “quickie” 
equipment and procedures, it is reasonable to assume that in the 
near future nearly all unstruck ruptures can be removed with this 
“quickie” procedure. However, the C Reactor does not possess 
sufficient excess reactivity to recover from a “quickie” rupture dis- 
charge following a shutdown from equilibrium conditions. This 
study outlines a procedure for extending the scram recovery time 
at C Reactor and an economic justification for buying the added re- 
activity necessary to carry out the procedure. 


19849 (HW-45045) Reduction of the amount of dichromate 
added to pile cooling water: Final report, PT-105-542-E. de Ha- 
las, D.R. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 23 Aug 1956. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010547. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
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Sodium dichromate has been tested for use as a process water 
corrosion inhibitor at a concentration of 0.5 ppm. The test was con- 
ducted by operating one half of D Reactor with 0.5 ppm while the 
other half operated at the normal concentration of 2 ppm sodium 
dichromate. A concentration of 0.5 ppm was found to be as effec- 
tive a corrosion inhibitor as the normal concentration of 2 ppm 
except under one very important set of circumstances. If the reac- 
tor process tube ribs were previously worn or corroded down, so 
that the water in the between-rib annulus became excessively hot; 
0.5 ppm sodium dichromate was found to be non-effective in stop- 
ping corrosion at this location. From five to ten times as many slug 
ruptures and tube leaks occurred from this accelerated between-rib 
corrosion if the sodium dichromate concentration was 0.5 ppm 
rather than 2 ppm. 


19850 (HW—45622) C Reactor power reduction. Greager, 
O.H. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 17 Sep 1956. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010216. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
power distribution; FUEL ELEMENTS/ruptures; TEMPERATURE 
CONTROL; RUPTURES; LIMITING VALUES; TEMPERATURE 
MONITORING 


19851 (HW-46407) Dingot Program. Reinker, P.H. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 1 Nov 1956. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93009166. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses production testing of dingot material. Ad- 
vantages and disadvantages of uranium produced by the dingot 
process are noted. 


19852 (HW-47043) Pile power raises after Project CG-558. 
Music, J.F. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 29 Nov 1956. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93010217. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The document presents powers to which the piles are predicted 
to be limited by slug ruptures and outlines two plans for raising 
power after 558. These plans are coordinated in the sense that re- 


sults from one area are used to make operating plans for other 
areas. 


19853 (HW-49777) 100-B Area flow analysis. Bainard, W.D. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 1 Jun 1957. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE93009992. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Results of experimental programs indicate that it might be desir- 
able in the future to modify the existing reactors by replacing the 
aluminum process tubes with tubes made of a zirconium alloy. The 
zirconium tubes would be more corrosion resistant than the alu- 
minum ones and would also be stronger at higher temperatures. 
These new tubes would have the same outer diameter as the 
present tubes (for ease of handling and in order to provide 
adequate graphite cooling) but would have a thinner wall (since zir- 
conium alloy is both stronger and more expensive than aluminum). 
The inner diameter of the new tubes would, therefore, be greater 
than in the present tubes. In addition to the tube change, it might 
also be desirable to replace the existing solid fuel elements with 
those known as “I&E” alements. These pieces would be similar to 
the present elements except for a longitudinal hole which would al- 
low the passage of cooling vater through the center. The element 
would then be Internally and Externally cooled, and would have a 
more uniform temperature distribution. The combination of the 
larger tube inside diameter and the central hole in the fuel element 
would result in reduced friction loss for the reactor cooling water 
with a resulting increase in flaw. The 100-B process water system 
was chosen arbitrarily for analysis and this analysis vas undertaken 





to determine if the process water system would be capable of pro- 
viding the additional flow required by the modification. 


19854 (HW-50000-Del.) Hanford Atomic Products Opera- 
tion annual report 1956. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. [1956]. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010230. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report provides details of Hanford Atomic Products Opera- 
tion (HAPO) activities during 1956. 


19855 (HW-50351-Del.) Re-evaluation of Ball 3X Recovery 
System improvements, 105-B, D, DR, F, and H. Walker, R.C. 
Hanford Atomic Products Operation, Richland, WA (United States). 
27 May 1957. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93010218. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Since the installation of Ball 3X equipment on the older reactors, 
several inadvertent ball drops have been experienced, many of 
which have required considerable recovery time. Furthermore, it is 
very probable that these recovery times be significantly increased 
subsequent to the proposed installation of air accelerated vertical 
safety rods. Because of this, interest has been expressed by reac- 
tor operations personnel toward provision of a ball recovery system 
which would substantially reduce these outages. 


19856 (HW-53683) 183 B-C cross tie justification and 
scope. Brinkman, L.B. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 2 Dec 1957. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93009991. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

After the present solid slugs are replaced with the new I&E ele- 
ments’ in the 105-B reactor, the friction loss for the reactor cooling 
water will be decreased with a resulting opportunity for increase in 
flow through the reactor. The amount that this flow could be in- 
creased is limited by the capacity of the B water plant as well as 
the reactor itself. It is possible that there wil] be a shortage of fil- 
tered water at 183-B during the critical periods of each year. To 
overcome this possible shortage of water it has been proposed to 
construct a thirty inch tie line from the 183-C reservoir to the 183-B 
clear-well to supply filtered water to 183-B by gravity flow from 183- 
C. This report presents justification and the scope of this project. 


19857 (HW-55801) Bulk outlet temperature limits and in- 
creased reactor power levels. Jones, S.S. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
13 Jun 1958. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010060. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In a recent report, means of circumventing the present bulk tem- 
perature limits are suggested. These have definite merit but do not 
present an over-all picture of the problem. Therefore, this bulk tem- 
perature limit is reviewed in order to place the problem in its full 
perspective. A program of action is suggested that should lead to: 
Revised operating conditions and process piping to obtain higher 
power levels at the same bulk outlet temperature; The completion 
of production tests to permit higher bulk outlet temperatures with 
no significant changes in reactor piping; or Redesign of the effluent 
system to eliminate bulk temperatures as a reactor operating limit. 


19858 (HW-55846) Production Test IP-85-A — Water shut- 
off during shutdown at C Reactor. Jones, S.S.; Moore, D.L. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 24 Apr 1958. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93010220. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document discusses the standards and testing relating to 
the allowable water shutoff times for reactor tubes and crosshead- 
ers are based on theoretical calculations. The resulting limits are 
believed to be quite conservative and to restrict operations unduly 
in many instances. They are restrictive because of the conductivity 
and resistance data on which they are based. It is the purpose of 
the test to obtain the experimental data necessary to determine 
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new water shut-off curves for the reactors. When reliable informa- 
tion is obtained for elevated temperature lattice conductance then 
theoretical calculations applying to those values will be far more 
accurate. The information will be related to water shut-off times, re- 
actor safety considerations such as rod strength and drop time 
versus uranium fuel melting, etc. It can be roughly estimated that 
this information will reduce the time delay before tube and/or 
cross-header water shut-off by as much as 25%. This will save ap- 
proximately one to two days production per year or about $60,000. 


19859 (HW-56182-A) Production Test IP-168-A, Long term 
corrosion monitoring and evaluation of operating limits for | & 
E charges — C-Reactor. Hall, R.E. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 11 Jun 
1958. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93010051. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The performance of | & E fuel elements under the original tests! 
was such that they are now being charged at C Reactor on a pro- 
duction basis. Data obtained from the original test, however, were 
not sufficient to indicate long term corrosion effects of the use of 
these elements, nor to accurately define their operating character- 
istics. It is the intent of this test, therefore, to provide for long term 
corrosion monitoring in tubes charged with and without water- 
mixing pieces; and to obtain the required operating data to refine 
the operating characteristics of this fuel upon which power limits 
are based. 


19860 (HW-56392) PT-IP-132-AC — Supplement A, Produc- 
tion of high Pu-240 plutonium at C Reactor. Simpson, D.E. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 16 Jun 1958. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93010221. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this supplement is to authorize adjustment of the 
fuel loading to maintain a balanced longitudinal flux distribution in 
the region loaded for this Production Test. 


19861 (HW-56697) Stress analysis of bulk effluent system 
components in B and C reactors. Adams, O.E. Jr. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 10 Jul 1958. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE93010052. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents a study of the stresses induced in the elbow 
and downcomer of the B and C Reactors (bulk effluent systems) by 
flow momentum and pressurization effects. It is desirable to ascer- 
tain the limitations on the bulk outlet temperatures and flow rates 
from a stress viewpoint; the elbow, top coverplate of downcomer, 
and top baffle plate being the most severely stressed components. 


19862 (HW-57222) Reactor Components Study. Curtiss, 
D.H.; Fullmer, G.C.; Gilbert, W.D. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 25 Aug 
1958. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010549. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Reactor operating conditions are formally established to conserve 
pile life. A major part of the 2000 Research and Development effort 
is oriented to develop fundamental information required to properly 
establish these limiting operating conditions. This report reviews 
the current condition of reactor components believed important to 
continued productive life of the reactors and discusses the current 
status of technologies important in estimating the future productive 
life of the reactor complex. These evaluations are conducted con- 
tinuously and this report is one of a series of status reports. 


19863 (HW-57497) Recommended tube flow limitations for 
B and D pile downcomers. Reid, R.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
17 Sep 1958. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93010222. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report provides recommended tube flow limitations for B 
and D Pile downcomers. 
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19864 (HW-58580) Existing reactor water plant study — B, 
C, D, DR, F and H reactors interim report. Watson, D.F. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 19 Jan 1959. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93010053. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The five year forecast for operation of the HAPO reactors calls 
for the achievement of increased process water flows in B, C, D, 
DR, F and H reactors. The Process Design Operation has initiated 
a study in support of this forecast whose objectives are: to deter- 
mine present water plant and effluent system flow capabilities; to 
provide basic data for determining the ultimate economic optimum 
flow capability of these plants; and-to provide a basis for scope 
and development work preliminary to the initiation of any required 
project action. The present I&E slug program has pointed up the 
need for such a study of increased flows in order to take advan- 
tage of the lower system resistance of the I&E, slugs. Initial studies 
have indicated that considerable development work and testing is 
required in order to determine the most economical method of 
achieving increased process water flows. For this reason, CGI-815 
“Increased Water Capacity, 100-B, C, D, M, F and H” was initiated. 
This interim report presents the information on the first goal of the 
study, namely the present capabilities of the existing water plant 
systems and equipment. The reactor study program has been 
reported separately in HW-57737. Conditions which may be en- 
countered in the reactor such as corrosion and temperature limits 
which could limit the ultimate optimum water plant expansion are 
not reflected in the data presented herein. 


19865 (HW-59900) Rear face crossunder lines at B, D, DR, 
F, and H reactors — Scope and justification. Kempf, F.J. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 16 Jun 1959. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93010224. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The purpose of this report is to outline the preliminary design 
and provide justification for the installation of crossunder lines at B, 
D, DR, F, and H Reactors. 


19866 (HW-60444-A) Design of Production Test IP-262-A- 
11-FP — Evaluation of projection fuel elements for use in 
ribbed process tubes — Demonstration loading. Hodgson, W.H.; 
Hall, R.E. General Electric Co., Richland, WA (United States). Han- 
ford Atomic Products Operation. 29 Jun 1959. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010225. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

For several years, a major category of fuel element failures has 
been the side corrosion type, characterized by localized acceler- 
ated fuel element jacket corrosion. Since it has been demonstrated 
' that misalignment of fuel elements in a process tube will produce 
flow patterns and accelerated corrosion, termed “hot spots”, failure 
to align the fuel elements in process tubes is considered a 
contributing factor in the production of side corrosion failures. Pre- 
liminary testing of both self-supporting and “bumper” fuel elements 
is underway. Data on the self-supporting fuel elements have 
demonstrated that the bridge-rail projections have sufficient support 
strength, do not of themselves create a corrosion problem and in 
actuality probably eliminate any hot-spot areas. Although one tube 
of bumper fuel elements in KW Reactor > has been discharged, 
data are not as yet available. Potentially, the most sever corrosion 
conditions exist during the summer months when reactor inlet tem- 
peratures are high. It is desirable then, provided bumper fuel 
elements limit hot- spot corrosion, to evaluate the bumper concept 
for large scale use possibly by the summer of 1960. To accomplish 
this, a demonstration loading of the bumper type fuel elements 
must be underway by about July, 1959. The purpose of this report 
is to present the design of a test to evaluate the fabrication 
process and irradiation performance of fuel elements having pro- 
jections, which may prevent misalignment in ribbed process tubes 
and meet the aforementioned goals. 


19867 (HW-60816) 190-C pump capacity. Watson, D.F. 
General Electric Co., Richland, WA (United States). Hanford 
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Atomic Products Operation. 22 Jun 1959. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93010055. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this document is to update 190-C pump capacity 
information previous released in HW-52449' and HW-58580°. Im- 
provements in motor cooling has resulted in raising the previous 
3500 HP limit to 3660 HP® thus increasing total pumping capacity. 


19868 (HW-62729) Flow conditions at outlet fittings of ex- 
isting Hanford reactors. McLenegan, D.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
12 Nov 1959. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93010056. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report records the basis underlying the decision already 
reached to recommend a change of process tube fittings at B, D, 
F, DR and H reactors, and also proposes for consideration a 
change in the devices for monitoring effluent water temperature. 


19869 (HW-64000-Del.) Hanford Atomic Products Opera- 
tion annual report 1959. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 Apr 1960. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010232. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report details activities of the Hanford Atomic Products Op- 
eration (HAPO) in 1959. 


19870 (HW-—64164) Fue’ element handiing before irradia- 
tion. Gilbert, R.D. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 1 Feb 1960. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93010227. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report on fuel element handling presents in some detail the 
current status of an engineering study which has been underway 
for some time, and which is continuing. The study was undertaken 
to determine if it is feasible, and if it is practicable, to revise the 
method and equipment used for fuel element handling with existing 
charging machines. 


19871 (HW-64395) An assessment of the zirconium tube 
program — C Reactor pilot demonstration installation. Amy, 
G.O. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 18 Mar 1960. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93010057. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Production Test IP-272-A-FP authorizes the installation of up to 
100 smooth bore Zircaloy-2 process tubes in C Reactor to demon- 
strate the feasibility of self-supported fuel elements for production 
use. An additional 200 zirconium tubes are expected to be deliv- 
ered by mid-year and con be used to expand the _ initial 
demonstration facility. It is the purpose of this document to assess 
the status of the pilot demonstration program from the B-C Reactor 
Operation viewpoint. 


19872 (HW-65269) Existing reactor rear face piping re- 
view. Watson, D.F.; Fox, J.M. Jr.; Harrison, C.W.; Kempf, F.J.; 
Reinig, L.P. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 25 May 1960. 49p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93010061. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Preliminary engineering evaluations indicate that piping in the 
105 B, D, F, DR, and H reactors has deteriorated to the extent that 
an increasing rate of component failure can be expected. In view 
of this, a budget submission was made in the FY-1962 P. A. and C 
budget and has been included in the |.P.D. Plant Improvement 
Program. The purpose of this report is to substantiate the need for 
this program and to review information generated during the past 
three years concerning the condition of rear face piping and hard- 
ware. This review includes the history of rear face piping and 
hardware problems, study activities undertaken to date to ascertain 
the condition of the components, action taken to correct actual 





component failures, programs recommended to correct deficiencies 
which operating experience and engineering judgement indicate 
are necessary, and programs to accumulate additional information 
to support design of new piping and hardware components. 


19873 (HW-68963) 105-C overboring thirteen tube outage, 
March 6, 1961—March 10, 1961. Munro, C.A. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
24 Mar 1961. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010753. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

C Reactor was shut down on a scheduled basis at 8:30 a.m. 
March 6, 1961 for the purpose of overboring 17 process channels. 
this report will cover that outage and discuss problems encoun- 
tered in completing the tasks involved in overboring. 


19874 (IAEA-TECDOC-—632, pp. 68-72) Poolside inspection 
of fuel rods from experiments in research reactors. Dvoretzkij, 
V.G. (Nauchno-|ssledovatel’skij Inst. Atomnykh Reaktorov, Dimitro- 
vgrad (Russian Federation)); Pavlov, S.V.; Mestnikov, A.V.; 
Posmitnyj, V.G.; Smirnov, V.P.; Novikov, V.V. International Atomic 
Energy Agency, Vienna (Austria). Mar 1993. (CONF-9110467-: 
Technical Committee: On site inspection, repair and reconstruction 
of PWR assemblies, Lyon (France), 21-24 Oct 1991). In Poolside 
inspection, repair and reconstitution of LWR fuel elements: Pro- 
ceedings of a technical committee meeting held in Lyon, France, 
21-23 October 1991. [107p.] Order Number DE93623774. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A complete set of equipment and procedure providing for inspec- 
tion of fuel rods at the poolside of the research reactor are 
described. This complete equipment permits application of such 
methods as visual inspection, eddy-current flaw detection of 
claddings, geometry dimension measurements and leak testing. 
Some results of the trial operation of this equipment at the poolside 
of the MIR-reactor are presented. (author). 6 refs, 6 figs, 1 tab. 


19875 (INDC(NDS)—269/L, pp. 19-23) An estimation of inner 
shell activity of China research heavy water reactor. Dong Yin 
(China National Nuclear Corp., Beijing (China). Bureau of Nuclear 
Fuels). International Atomic Energy Agency, Vienna (Austria). Inter- 
national Nuclear Data Committee. Jan 1993. (CONF-9209243-: 
Advisory group meeting on nuclear data requirements for fission 
reactor decommissioning, Vienna (Austria), 7-11 Sep 1992). In Nu- 
clear data requirements for fission reactor decommissioning: 
Proceedings of the advisory group meeting held in Vienna, 7-11 
September 1992. [122p.] Order Number DE93623781. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Brief description of the first China research heavy water reactor 
is presented. It is reported that some heavy water leakages 
through the shell wall were found after 17 years of operation. To 
complete the replacing of the inner shell it is necessary to estimate 
the activity of the inner sheil. Estimation technique and the results 
of measurements and calculations are reviewed. 4 tabs. 


19876 (INDC(NDS)—269/L, pp. 49-63) Assessment of radia- 
tion fields from neutron irradiated structural components of 
the 40 MW research reactor CIRUS. Sankaranarayanan, S. 
(Bhabha Atomic Research Centre, Bombay (India). Reactor 
Group); Sharma, S.K. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Jan 1993. (CONF- 
9209243-: Advisory group meeting on nuclear data requirements 
for fission reactor decommissioning, Vienna (Austria), 7-11 Sep 
1992). In Nuclear data requirements for fission reactor decommis- 
sioning: Proceedings of the advisory group meeting held in Vienna, 
7-11 September 1992. [122p.] Order Number DE93623781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper summarizes the results of an assessment of the radi- 
ation fields from the long-lived neutron activation products 
{including the decay chain products) in the various structural com- 
ponents of the CIRUS reactor. Special attention is given for the 
analysis of neutron activation of impurity elements present in the 
materials of the structure. 16 refs, 4 figs, 4 tabs. 


19877 (INDC(NDS)-269/L, pp. 91-95) Problem dependent 
nuclear data libraries in activation and dose calculations for 
"RB-3” reactor decommissioning. Ceprage, D.G. (ENEA, 
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Bologna (Italy). Dept. for Advanced Technologies-Nuclear Data and 
Codes Lab.); Menapace, E.; Vanossi, A. International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Jan 1993. (CONF-9209243—: Advisory group meeting on 
nuclear data requirements for fission reactor decommissioning, Vi- 
enna (Austria), 7-11 Sep 1992). In Nuclear data requirements for 
fission reactor decommissioning: Proceedings of the advisory 
group meeting held in Vienna, 7-11 September 1992. [122p.] Order 
Number DE93623781. Source: OSTI; NTIS (US Sales Only); INIS. 

A method used for the radioactive inventory calculation and dose 
evaluation of the CIRENE fuel clusters and ECO fuel elements irra- 
diated in the RB-3 reactor is discussed in this paper with particular 
regard to the processed problem dependent nuclear data libraries. 
8 refs, 1 fig., 1 tab. 


19878 (INIS-JP—009) Present status of HTGR research and 
development. Japan Atomic Energy Research Inst., Oarai, Ibaraki 
(Japan). Oarai Research Establishment. Aug 1992. 80p. Order 
Number DE93788360. Source: OSTI; NTIS; INIS. 

This report briefly describes the progress of the construction of 
the High Temperature Engineering Test Reactor (HTTR), Research 
and Development (R and D) on the advanced technologies for the 
High Temperature Gas-cooled Reactors (HTGRs) and international 


cooperation in the Japan Atomic Energy Research Institute (JAERI) 
in 1991. (J.P.N.). 


19879 (INIS-mf—13516, pp. 117-126) Production of Al clad 
Al sup(233)U alloy fuel plates for PURNIMA III/KAMINI reac- 
tors. Prasad, G. J. (Bhabha Atomic Research Centre, Bombay 
(India). Radiometallurgy Div.); Ganguly, C. Indian Nuclear Society, 
Bombay (India); Atomic Energy Society of Japan, Tokyo (Japan). 
1991. [800p.] (CONF-9012164—: Indo-Japan seminar on thorium 
utilization, Bombay (india), 10-13 Dec 1990). In Proceedings of the 
Indo-Japan seminar on thorium utilization (held at Bombay during 
December 10-13, 1990). Order Number DE93623250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Although, powder metallurgy route is followed for the routine 
production of *°5U bearing (HEU/LEU), Al-clad, research-reactor- 
plate-fuels, the melting and casting route was chosen for the 
fabrication of ®95U bearing, Al-clad, plate fuel for PURNIMA-III/ 
KAMINI research reactor. The advantages in this choice were 
ready reject recycling, use of existing equipment already housed in 
the glove-boxes and back up experience of Al-Pu alloy plate fuel 
fabrication. However, the conventional melting and casting produc- 
tion route was suitably modified to overcome the problems of 
macro-inhomogeneity, cracking of the fuel alloy during hot-rolling, 
excessive friction to the extent of sticking during rolling decontami- 
nation, thickness control, visual appearance and straightening of 
the fuel plates. This modified fabrication flow-sheet has been 
successfully utilized in the production campaign to fabricate the re- 
quired fuel plates. (author). 8 refs., 13 figs. 


19880 (INIS-mf—13516, pp. 241-247) Physics and instru- 
mentation of sup(233)U fuelled neutron source reactor 
KAMINI. Pasupathy, C.S. (Bhabha Atomic Research Centre, Bom- 
bay (India). Neutron Physics Div.); Srinivasan, M.; Rasheed, K.K.; 
Patil, R.K.; Joseph, Jose; Anandkumar, V. Indian Nuclear Society, 
Bombay (india); Atomic Energy Society of Japan, Tokyo (Japan). 
1991. [300p.] (CONF-9012164—: Indo-Japan seminar on thorium 
utilization, Bombay (India), 10-13 Dec 1990). In Proceedings of the 
Indo-Japan seminar on thorium utilization (held at Bombay during 
December 10-13, 1990). Order Number DE93623250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

KAMINI (acronym for Kalpakkam MINI reactor) is being commis- 
sioned at the Indira Gandhi Centre for Atomic Research, 
Kalpakkam. It is a 30 kW research reactor with a compact core 
volume of 10 | and a high flux of approx. 10'@n cm~*s-—". It is fu- 
elled by 2°5U-Al alloy (20 wt%) flat fuel plates. It is moderated and 
cooled by demineralised light water. The salient features of its re- 
actor system consisting of the reactor tank, internals, core-reflector 
assembly, biological shield, reactor instrumentation, reactor control 
system are described. The control system employs computer 
graphics. User facilities consists of three neutron beam extraction 
tubes, pneumatic fast transfer facility, and two sample irradiation 
sites. The reactor will be used for : (1)neutron radiography of irra- 
diated fuels and active components, (2)activation analysis, 
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(3)radiation physics studies of shielding materials, and (4)isotope 
production. (M.G.B.). 6 figs., 1 tab. 


19881 (JAERI-M-92-149) SATCAP-C : a program for ther- 
mal hydraulic design of pressurized water injection type 
capsule. Harayama, Yasuo (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki (Japan). Oarai Research Establishment); Someya, 
Hiroyuki; Asoh, Tomokazu; Niimi, Motoji. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Oct 1992. 86p. (In Japanese). Order 
Number DE93788609. Source: OSTI; NTIS; INIS. 

There are capsules called 'Pressure Water Injection Type Cap- 
sule’ as a kind of irradiation devices at the Japan Materials Testing 
Reactor (JMTR). A type of the capsules is a 'Boiling Water Cap- 
sule’ (usually named BOCA). The other type is a ‘Saturated 
Temperature Capsule’ (named SATCAP). When the water is kept 
at a constant pressure, the water temperature does not become 
higher than the saturated temperature so far as the water does not 
fully change to steam. These type capsules are designed on the 
basis of the conception of applying the water characteristic to the 
control of irradiation temperature of specimens in the capsules. In 
designing of the capsules in which the pressurized water is in- 
jected, thermal performances have to be understood as exactly as 
possible. It is not easy however to predict thermal performances 
such as axially temperature distribution of water injected in the 
capsule, because there are heat-sinks at both side of inner and 
outer of capsule casing as the result that the water is fluid. Then, a 
program (named SATCAP-C) for the BOCA and SATCAP was 
compiled to grasp the thermal performances in the capsules and 
has been used the design of the capsules and analysis of the data 
obtained from some actual irradiation capsules. It was confirmed 
that the program was effective in thermal analysis for the capsules. 
The analysis found out the values for heat transfer coefficients at 
various surfaces of capsule components and some thermal charac- 
teristics of capsules. (author). 


19882 (JAERI-M—92-154) Annual report of Department of 
Research Reactor, 1991: April 1, 1991 to March 31, 1992. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1992. 233p. (In 
Japanese). Order Number DE93788430. Source: OSTI; NTIS; INIS. 
The Department of Research Reactor is responsible for the oper- 
ation, maintenance, utilization and related R and D Works of the 
research reactors including JRR-2, JRR-3M (new JRR-3) and JRR- 
4. This report describes the activities of our department in fiscal 
year of 1991 and it also includes some of the technical topics on 
the works mentioned above. As for the research reactors, we car- 
ried out the operation, maintenance, irradiation utilization, neutron 
beam experiments, technical management including fuels and wa- 
ter chemistry, radiation monitoring as well as related R and D 
Works. The international cooperations between the developing 
countries and our department were also made concerning the oper- 
ation, utilization and safety analysis for nuclear facilities. (author). 


19883 (JAERI-M-92-158) Measurement of reactivity effect 
of neutron absorbers in an annular core. Miyoshi, Yoshinori 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Yanagisawa, Hiroshi; Hirose, Hideyuki; 
Nakajima, Ken; Suzaki, Takenori; Aoki, Isao. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1992. 27p. (in Japanese). Or- 
der Number DE93788383. Source: OSTI; NTIS; INIS. 

Critical experiments for an annular core with fixed neutron ab- 
sorbers in the central test region have been performed using the 
Tank-type Critical Assembly (TCA) at Japan Atomic Energy Re- 
search Institute (JAERI). Either cylindrical concrete containing 
boron carbide surrounded by aluminum pipes or boric acid solution 
contained in an aluminum pipe was placed in the central region for 
various combinations of the diameters and poison concentrations. 
The reactivity effect of these absorbers were determined from the 
measured critical water levels using the water level worth method. 
It was found that water has larger absorber effect than the con- 
crete without B,C, and that by containing about 1 w/o B,C in the 
concrete, almost of the saturated value of the absorber effect can 
be obtained. (author) 


19884 (JAERI-M—92-160) Flow network calculation code for 
heat, mass and momentum transfer in a multicomponent gas 
mixture flow with graphite chemical reactions. Ju Huaiming 


196 ERA Vol. 18, No. 7 


(Qinghua Univ., Beijing, BJ (China). Inst. of Nuclear Energy Tech- 
nology); Ogawa, Masurou; Hishida, Makoto. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1992. 70p. Order Number 
DE93788395. Source: OSTI; NTIS; INIS. 

Computer code for numerical analysis on heat, mass and mo- 
mentum transfer in a multi-component gas mixture with graphite 
chemical reactions. 

A flow network calculation code was developed to predict the 
thermo-hydraulic characteristics during a primary-cooling-pipe rup- 
ture accident in a high temperature gas cooled reactor such as the 
High Temperature Engineering Test Reactor (HTTR). The present 
calculation code deals with a natural convection of a multicompo- 
nent gas mixture (helium, nitrogen, oxygen, carbon monoxide and 
carbon dioxide) with graphite chemical reactions. One dimensional 
conservation equations of mass, momentum and energy for the 
gas mixture and equations of mass for gas species were solved by 
using a flow network model in the code. The calculation was per- 
formed for a flow channel system of an experimental apparatus 
simply simulating the cooling channels of the HTTR. The whole 
configuration of the flow channel is a reverse U shape, and the 
one vertical side of the reverse U shape consists of three parallel 
channels. Two of these channels are graphite ones. The entering 
flow rate, flow rates distributed to the parallel channels, generation 
volume of monoxide and corrosion volume of the graphite could be 
calculated py the code. (author). 


19885 (JAERI-M-—92-163) Preparation of functions of com- 
puter code GENGTC and improvement for two-dimensional 
heat transfer calculations for irradiation capsules. Nomura, Ya- 
sushi (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Someya, Hiroyuki; Ito, Haruhiko. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1992. 
73p. (In Japanese). Order Number DE93788363. Source: OSTI; 
NTIS; INIS. 

Capsules for irradiation tests in the JMTR (Japan Materials Test- 
ing Reactor), consist of irradiation specimens surrounded by a 
cladding tube, holders, an inner tube and a container tube (from 
30mm to 65mm in diameter). And the annular gaps between these 
structural materials in the capsule are filled with liquids or gases. 
Cooling of the capsule is done by reactor primary coolant flowing 
down outside the capsule. Most of the heat generated by fission in 
fuel specimens and gamma absorption in structural materials is di- 
rected radially to the capsule container outer surface. In thermal 
performance calculations for capsule design, an one(r)-dimensional 
heat transfer computer code entitled (Generalyzed Gap Tempera- 
ture Calculation), GENGTC, originally developed in Oak Ridge 
National Laboratory, U.S.A., has been frequently used. In design- 
ing a capsule, are needed many cases of parametric calculations 
with respect to changes materials and gap sizes. And in some 
cases, two(r,z)-dimensional heat transfer calculations are needed 
for irradiation test capsules with short length fuel rods. Recently 
the authors improved the original one-dimensional code GENGTC, 
(1) to simplify preparation of input data, (2) to perform automatic 
calculations for parametric survey based on design temperatures, 
ect. Moreover, the computer code has been improved to perform r- 
z two-dimensional heat transfer calculation. This report describes 
contents of the preparation of the one-dimensional code GENGTC 
and the improvement for the two-dimensional code GENGTC-2, to- 
gether with their code manuals. (author). 


19886 (JAERI-M-S2-175) Evaluation of coated fuel particle 
temperature during reactivity insertion events. Sawa, Kazuhiro 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Nakagawa, Shigeaki; Shiozawa, 
Shusaku; Minato, Kazuo. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1992. 39p. (in Japanese). Order Number 
DE93788367. Source: OSTI; NTIS; INIS. 

In the High Temperature Gas-cooled Reactors (HTGRs), no adia- 
batic increase of fuel temperature occurs unless extremely large 
reactivity is added within a short time even at abnormal condition. 
Then, in the acceptance criteria of the High Temperature Engineer- 
ing Test Reactor (HTTR), the maximum fuel temperature is 
restricted instead of the fuel enthalpy. As one of the studies of fuel 
behavior under abnormal conditions, temperature transient in 
coated fuel particle is calculated during reactivity insertion events, 





and the following results are obtained. (1) Since there is thermal 
diffusion from fuel kernel to coating layers, the fuel kernel tempera- 
ture does not increase excessively even under the event of large 
reactivity insertion rate such as rapid control rod withdrawal 
accident of HTTR. (2) The maximum fuel kernel temperature is af- 
fected by the gap width between the buffer and the inner PyC 
layers, the composition of gas contained in the gap and the sur- 
face area of gap. (author). 


19887 (JAERI-M—92-199) Annual report on operation, uti- 
lization and technical Development of Hot Laboratories: From 
April 1, 1991 to March 31, 1992. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jan 1993. 170p. (In Japanese). Order Num- 
ber DE93788428. Source: OSTI; NTIS; INIS. 

The Department of Reactor Fuel Examination, Hot Laboratory 
Division in the Department of Research Reactor and WASTEF Di- 
vision in the Department of Environmental Safety Research were 
consolidated into 'the Department of Hot Laboratories’ in 1991. The 
Research Hot Laboratory (RHL) has been used for various kinds of 
post-irradiation examinations (PIEs) of high radioactive samples 
since 1961. The Reactor Fuel Examination Facility (REEF) has 
been mainly used for PIEs of power reactor fuels since 1979. The 
Waste Safety Testing Facility (WASTEF) has been used for safety 
examinations on storage and disposal of high level radioactive 
waste since 1982. The main purpose of the reorganization was to 
operate effectively these three hot cell facilities which have com- 
mon techniques to examine high radioactive materials. This report 
describes the activities in the Department of Hot Laboratories in 
fiscal year of 1991. (author). 


19888 (JAERI-M—92-212) Plate-out distribution of iodine in 
a high temperature gas cooling in-pile loop facility. Matsumoto, 
Mikio (Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). 
Oarai Research Establishment); Endo, Yasuichi; Ito, Haruhiko; 
Itabashi, Yukio; Saruta, Tohru; Yokouti, lichiro; Ando, Hiroe. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jan 1993. 68p. (in 
Japanese). Order Number DE93788429. Source: OSTI; NTIS; INIS. 

The information of fission products (FPs) deposition and re- 
entrainment behavior in the primary coolant system is important for 
design and safety analysis of the high temperature cooled gas re- 
actor. In the department of JMTR project, the distribution of FPs 
plated-out on inner surface of the primary coolant circuit of OGL-1 
has been measured during reactor operating and after shut-down. 
The OGL-1 is a high temperature gas cooling loop facility used for 
irradiation tests of the high temperature engineering test reactor 
(HTTR) fuels. The measurement data of FP distribution in the pri- 
mary circuit of the OGL-1 showed the temperature effect on iodine 
plate-out. The iodine plate-out activity decreased exponentially with 
temperature increasing, and about 60% of total iodine was plated- 
out in the two heat exchangers where the surface was cooled. The 
data of iodine concentration in primary coolant showed that iodine 
release rate from irradiation fuels increase with fuel temperature in- 
creasing. The iodine release rate at 1500degC was 100 times of 
the release rate at 1300degC. And this paper shows the change of 
iodine distribution by plate-out and re-entrainment behavior of 
iodine in a high temperature gas cooling loop irradiation facility ac- 
cording to reactor operation. (author). 


19889 (ORNL/FTR-4296) [The second meeting of the Inter- 
national Group on Research Reactors, and the International 
Conference on Irradiation Technology, France]: Foreign trip 
report, May 13-27, 1992. West, C.D.; Hayter, J.B.; Rosenbalm, 
K.F.; Thoms, K.R. Oak Ridge National Lab., TN (United States). 23 
Jun 1992. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011060. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Four travelers from ORNL made a carefully planned visit to Eu- 
rope, centered around two important conferences held, one after 
the other, in the same week at Saclay near Paris. The first was the 
second meeting of the International Group on Research Reactors, 
IGORR-Il, of which one traveler is the Chairman, where three pa- 
pers were presented. The second was the International Conference 
on Irradiation Technology. at which two papers were presented. 
Before and after the conizrences, the appropriate members of the 
party traveled to five important research and development centers: 
the French nuclear fuel company, CERCA, the French laser and 
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optics company, CILAS, the German research reactor manufac- 
turer Siemens, the CEA Leon-Brillouin Laboratory, and the world’s 
best neutron scattering facility at the international Institut Laue- 
Langevin. In addition, a meeting was held between staff from the 
ANS Project and members of CERCA to discuss a possible coop- 
erative irradiation test of uranium silicide fuel that could save the 
US DOE an estimated $150,000. 


19890 (ORNL/FTR-4535) [Transfer to ORNL all the data ac- 
cumulated during the HFR-B1 experiment]: Foreign trip report, 
November 22, 1992-February 8, 1993. Myers, B.F. Oak Ridge 
National Lab., TN (United States). 19 Feb 1993. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93009030. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

During the visit to the JRC, Petten, The Netherlands, the traveler 
reviewed, discussed, and prepared for transfer to ORNL all the 
data accumulated during the HFR-B | experiment; completed the 
text of the draft of the final irradiation report, an recalculated di- 
mensional change and thermal properties of graphite and fuel 
compacts. During the visit to the Forschungszentrum Juelich, the 
PIE plan for capsule 1 of HFR-BL was established, the nearly com- 
pleted PIE of capsules 2 and 3 reviewed, burnup calculations 
discussed, and a meeting of the fuel element and graphite working 
group of the KFA attended. The traveler later completed a draft of 
the PIE plan for capsule | of the HFR-BL. An offer was extended to 
the traveler to participate in the analysis of the German proof tests 
with water-vapor injections under conditions critical to US interests. 


19891 (ORNL/TM-12319) Nonlinear analysis of hydraulic 
buckling instability of ANS involute fuel plates. Sartory, W.K. 
Oak Ridge National Lab., TN (United States). Mar 1993. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93010834. Source: 
OSTI; NTIS; GPO Dep. 

The hydraulic buckling instability of the involute fuel plates and 
hydraulic coolant channels in the Advanced Neutron Source (ANS) 
uranium fission reactor is analyzed nonlinearly using the commer- 
cial ABAQUS finite element computer program for the fuel plates in 
conjunction with a user-written element for the two-dimensional 
fluid flow in the coolant channels. This methodology has been used 
for several purposes, including determination of the effect of the 
aluminum-clad plate plastic behavior and the effect of three- 
dimensional plate temperature distributions on hydraulic buckling. 
The present report concentrates on a study of the effect of hy- 
draulic channel imperfections on buckling. The specific form of 
imperfection considered is an error in fluid channel thickness that 
is uniform within any one channel but that varies from one channel 
to the next. The calculated bifurcation (linear buckling) coolant ve- 
locity is about 45 m/s, whereas the present design coolant velocity 
is 25 m/s. At the design velocity, the calculated fluid-induced plate 
deflection due to the imperfection is somewhat less in magnitude 
and opposite in direction from the imperfection itself. 


19892 (PNL-8079) A probability model: Tritium release 
into the coolant of a light water tritium production reactor. An- 
derson, D.N. Pacific Northwest Lab., Richland, WA (United States). 
Apr 1992. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93007769. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report presents a probability model of the total amount of 
tritium that will be released from a core of tritium target rods into 
the coolant of a light water reactor during a tritium production cy- 
cle.The model relates the total tritium released from a core to the 
release characteristics of an individual target rod within the core. 
The model captures total tritium release from two sources-release 
via target rod breach and release via permeation through the target 
rod. Specifically, under conservative assumptions about the breach 
characteristics of a target rod, total tritium released from a core is 
modeled as a function of the probability of a target breach and the 
mean and standard deviation of the permeation reduction factor 
(PRF) of an individual target rod. Two dominant facts emerge from 
the analysis in this report. First, total tritium release cannot be con- 
trolled and minimized solely through the PRF characteristics of a 
target rod. Tritium release via breach must be abated if acceptable 
tritium production is to be achieved. Second, PRF values have a 
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saturation point to their effectiveness. Specifically, in the presence 
of any realistic level of PRF variability, increasing PRF values 
above approximately 1000 wig contribute little to minimizing total 
trittum release. 


19893 (PNL-SA-20381) Qualification of a Tritium-Producing 
Target for the light water reacior application. Apley, W.J.; Bee- 
man, G.H.; Ethridge, J.L. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 
920606—-42: American Nuclear Society annual meeting, Boston, 
MA (United States), 7-12 Jun 1992). Order Number DE93005432. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Pacific Northwest Laboratory (PNL) currently manages the 
Light Water Reactor (LWR) Tritium Target Development Project 
(TTDP) for the Office of New Production Reactors (NP), US De- 
partment of Energy. The project's objective is to demonstrate and 
qualify a high-temperature LWR tritium target system with fabrica- 
tion and extraction processes sufficiently confirmed to ensure a 
deployable system consistent with variable tritium production de- 
mands. The project has also examined and reported on technical 
and institutional issues associated with acquisition and conversion 
of the yet uncompleted Washington Public Power Supply System 
Unit | (WNP-1) for tritium production purposes. WNP-1 is a 638% 
complete, Babcock and Wilcox, 3800 MW thermal, 205 assembly, 
pressurized water reactor located at Hanford, Washington. WNP-1 
has served as the reference LWR plant for the technical evaluation 
and target development activities. This report discussed the evalu- 
ation and development necessary to provide a complete LWR 
target qualification package. 


19894 (PNL-SA-20559) The WIMS-E benchmark of the light 
water new production reactor diamond cell. Reid, B.D.; Jensen, 
R.A.; Pauley, K.A.; Miles, T.L. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE93007768. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The primary design tools used in the development of the con- 
ceptual core designs for the WNP-1 New Production Reactor 
(WNP-/NPR) consisted of the WIMS-E (Askew and Roth 1982) 
and EMERALD computer codes. The WIMS-E code was used to 
generate the cross sections appropriate for each WNP-I/NPR core 
design for input to the EMERALD code. EMERALD was used to 
simulate three-dimensional core performance. As with any physics 
methodology, there is a need to validate its use, especially for 
safety-related predictions. The primary objective of this report, is to 
validate the application of the WIMS-E code for use on the WNP-L/ 
NPR core designs. The predictive accuracy of the WIMS-E code, 
as determined by comparisons with “higher order” calculations, will 
be specifically assessed. Due to the lack of experimental data on 
the lattice configurations characteristic of WNP-L/NPR conceptual 
core designs, it was necessary to compare WIMS-E results with 
“higher order” calculations rather than the preferred approach of 
using measurements. 


19895 (PRD-102) Production Reactor Branch monthly 
reports, January—October 1970. Plum, R.L. USAEC Richland Op- 
erations Office, WA (United States). 16 Nov 1970. 57p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93012072. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document provides the monthly reports of the Production 


Reactor Branch for the months of January 1970 through October 
1970. 


19896 (SR/H-536) Instrument Department - book No. 4, 
1944-1946. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 14 Jul 1945. 124p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
Order Number DE93013022. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The complexity, diversity, and unique character of instrumenta- 
tion at Hanford combined to necessitate the inclusion of a separate 
Instrument Department in the plant organization. Considerable in- 
strument fabrication work has been involved, in addition to the 
unusual maintenance volume attending such extensive use of 
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instruments. The Department also has been responsible for instru- 
ment development since the Technical Department discontinued 
this work in March 1945. This memorandum reviews the functions 
and organization of the Instrument Department from its inception to 
July 1, 1945. Similar reviews of the Department's activities are be 
ing presented in separate memoranda. 


19897 (WHC-SP—0615-Rev.3-Vol.1) N Reactor Shutdown 
Program Plan: Revision 3, Volume 1. Debban, H.L. Westing- 
house Hanford Co., Richland, WA (United States). Nov 1992. 
128p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE93011299. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This N Reactor Shutdown Program Plan is structured to identify 
the activities required for permanent closure of N Reactor. It is de- 
signed to provide the basic methodology required to place N 
Reactor and supporting facilities in a radiologically and environ- 
mentally safe condition such that they can be transferred to the 
Decommissioning and RCRA Closure Program (DRCP) in FY 1999 
for ultimate decommissioning. Custody transfer to DRCP will be in 
accordance with facility transfer criteria specified in Department of 
Energy (DOE) and Westinghouse Hanford Company (WHC) docu- 
mentation. 


19898 (WSRC-TR-92-42-089) Reactor components P-11/K- 
15 re-inspection standards. Banks, J.J. Westinghouse Savannah 
River Co., Aiken, SC (United States). 25 Aug 1992. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE93005520. Source: OSTI; 
NTIS; GPO Dep. 

The Mark 22 assemblies previously charged to the P Reactor as 
the P-11 charge, but never irradiated, are stored in borated racks 
in Building 105-K Assembly Area. The assemblies are stored inside 
aluminum cans into which they are placed and subsequently dried 
upon removal from the P-Reactor. This report discusses non- 
destructive examinations supplemented by destructive examination 
of a small number of these assemblies made to establish the ac- 
ceptability of these assemblies for use as the K-15 charge. 


19899 (WSRC-TR-93-086) FLOWTRAN-TF v1.2 source 
code. Aleman, S.E.; Cooper, R.E.; Flach, G.P.; Hamm, L.L.; Lee, 
S.; Smith, F.G. Ill. Westinghouse Savannah River Co., Aiken, SC 
(United States). Feb 1993. 362p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE93012834. Source: OSTI; NTIS; GPO Dep. 

The FLOWTRAN-TF code development effort was initiated in 
early 1989 as a code to monitor production reactor cooling sys- 
tems at the Savannah River Plant. This report is a documentation 
of the various codes that make up FLOWTRAN-TF. 
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Refer also to citation(s) 18979, 19067, 19321, 19322, 19326, 
19685, 19688, 19691, 19701, 19707, 19727, 19733, 19734, 19735, 
19739, 19758, 19759, 19835, 19841, 19852, 19858, 20054, 21204, 
22585, 22586, 22588, 22613 


19900 (ANL/CP-—75512) Structural failure analysis of reac- 
tor vessels. Pfeiffer, P.A. Argonne National Lab., IL (United 
States). [1992]. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920631— 
48: American Society of Mechanical Engineers (ASME) pressure 
vessels and piping conference, New Orleans, LA (United States), 
21-25 Jun 1992). Order Number DE93005324. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Maintaining structural integrity of the reactor vessel during a pos- 
tulated core melt accident is an important safety consideration in 
the design of the vessel. This study addresses the failure predic- 
tions of the vessel due to thermal and pressure loadings from the 
molten core debris depositing on the lower head of the vessel. Dif- 
ferent loading combinations were considered based on a wet or 
dry cavity and pressurization of the vessel based on operating 
pressure or atmospheric (pipe break). The analyses considered 
both short term (minutes) and long term (days) failure modes after 
the core has melted. Short term failure modes include creep at ele- 
vated temperatures and plastic instabilities of the structure. Long 





term failure modes are caused by creep rupture that lead to plastic 
instability of the structure. Based on these studies, the analyses 
predict the reactor vessel examined will remain intact after the core 
melt has deposited on the lower vessel head. 


19901 (ANL/FC/CP-78692) IFR fuel cycle process equip- 
ment design environment and objectives. Rigg, R.H. Argonne 
National Lab., Idaho Falls, ID (United States). Fuel Cycle Div. 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930403-46: 5. 
topical meeting on robotics and remote systems, Knoxville, TN 
(United States), 26-29 Apr 1993). Order Number DE93009958. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National laboratory (ANL) is refurbishing the hot cell 
facility originally constructed with the EBR-Il reactor. When refur- 
bishment is complete, the facility win demonstrate the complete 
fuel cycle for current generation high burnup metallic fuel eiements. 
These are sodium bonded, stainless steel clad fuel pins of U-Zr or 
U-Pu-Zr composition typical of the fuel type proposed for a future 
Integral Fast Reactor (IFR) design. To the extent possible, the pro- 
cess equipment is being built at full commercial scale, and the 
facility is being modified to incorporate current DOE facility design 
requirements and modem remote maintenance principles. The cur- 
rent regulatory and safety environment has affected the design of 
the fuel fabrication equipment, most of which will be described in 
greater detail in subsequent papers in this session. 


19902 (ANL/NPR-90/024) Status of technology of oxidation 
and hydrogen generation: New Production Reactors Program. 
Baker, L. Jr.; Simms, R. Argonne National Lab., IL (United States). 
Sep 1990. 51p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93010893. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report represents one of a series of reports on the existing 
base of knowledge that is pertinent to HWR-NPR in-vessel phe- 
nomena. The report was prepared as part of the severe accident 
task of the HWR-NPR Engineering Development Program. The 
report summarizes the available information on the reactions of alu- 
minum and the aluminum alloys used in the HWR-NPR with water 
and steam. The reactions with air, oxygen and combustion gases 
were included because they are very similar to reactions with 
steam. Also, the air oxidations are of direct interest in the analysis 
of containment loads because of the high heats of reaction. 


19903 (ANL/RA/CP-77255) Statistical and optimization 
methods to expedite neural network training for transient iden- 
tification. Reifman, J. (Argonne National Lab., IL (United States). 
Reactor Analysis Div.); Vitela, E.J.; Lee, J.C. Argonne National 
Lab., IL (United States). Reactor Analysis Div. [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930401-—12: Meeting on nuclear plant 
instrumentation, control and man-machine interface technologies, 
Oak Ridge, TN (United States), 18-21 Apr 1993). Order Number 
DE93009985. Source: OSTI; NTIS; INIS; GPO Dep. 

Twe complementary methods, statistical feature selection and 
nonlinear optimization through conjugate gradients, are used to 
expedite feedforward neural network training. Statistical feature se- 
lection techniques in the form of linear correlation coefficients and 
information-theoretic entropy are used to eliminate redundant and 
non-informative plant parameters to reduce the size of the network. 
The method of conjugate gradients is used to accelerate the net- 
work training convergence and to systematically calculate the 
Teaming and momentum constants at each iteration. The proposed 
techniques are compared with the backpropagation algorithm using 
the entire set of plant parameters in the training of neural networks 
to identify transients simulated with the Midland Nuclear Power 
Plant Unit 2 simulator. By using 25% of the plant parameters and 
the conjugate gradients, a 30-fold reduction in CPU time was ob- 
tained without degrading the diagnostic ability of the network. 


19904 (BfS-KT—3/92) Probabilistic safety analyses. Status 
and further development of methods and models, applications. 
Berg, H.P.; Schott, H. Bundesamt fuer Strahlenschutz, Salzgitter 
(Germany). Fachbereich Kerntechnische Sicherheit. Dec 1992. 
98p. (in German). Order Number DE93785896. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The report describes the topics of the deterministic and proba- 
bilistic approach. The PSA is used in order to investigate event 
sequences beyond design limits; in particular the expected fre- 
quency of core melting is important. The basis of PSA is described 
including its limits. Moreover, the current state of the art of science 
and technology in the field of PSA including the so-called ‘living 
PSA’ are explained. Some measures which result in order to 
improve the safety of a nuclear power plant from the German Risk- 
Study are shown. An overview is given on the status of PSA in 
periodic safety reviews in German nuclear power plants. Moreover, 
the main topics of running investigations are presented. (orig.). 


19905 (BNL-52366) Dissolution of a 316L stainless steel 
vessel by a pool of molten aluminum. Tutu, N.K.; Finfrock, C.C.; 
Lara, J.D.; Schwarz, C.E.; Greene, G.A. Brookhaven National Lab., 
Upton, NY (United States). Jan 1993. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93010872. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Two experiments to study the dissolution of a torospherical stain- 
less steel vessel by an isothermal pool of molten aluminum have 
been performed. The test vessels consisted of 24 inch diameter 
316L stainless steel “ASME Flanged and Dished Heads.” The nom- 
inal values of the average melt temperatures for the two tests 
were: 977°C and 1007°C. The measurements of the dissolution 
depth as a function of the position along the vessel surface 
showed the dissolution to be spatially highly non-uniform. Large 
variations in the dissolution depth with respect to the azimuthal co- 
ordinate were also observed. The maximum value of the measured 
time averaged dissolution rate was found to be 5.05 mmv/hr, and 
this occurred near the edge of the molten pool. The concentration 
measurements indicated that the molten pool was highly stratified 
with respect to the concentration of stainless steel in the melt 
(molten aluminum-stainless steel solution). 


19906 (BNL-NUREG—47564) Risk analysis of releases from 
accidents during mid-loop operation at Surry. Jo, J.; Lin, C.C.; 
Nimnual, S.; Mubayi, V.; Neymotin, L. Brookhaven National Lab., 
Upton, NY (United States). Nov 1992. 12p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930116—40: Probabilistic 
safety assessment international topical meeting (PSA 93), Clearwa- 
ter Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93008052. Source: OSTI; NTIS; INIS; GPO Dep. 

Studies and operating experience suggest that the risk of severe 
accidents during low power operation and/or shutdown (LP/S) con- 
ditions could be a significant fraction of the risk at full power 
operation. Two studies have begun at the Nuclear Regulatory 
Commission (NRC) to evaluate the severe accident progression 
from a risk perspective during these conditions: One at the 
Brookhaven National Laboratory for the Surry plant, a pressurized 
water reactor (PWR), and the other at the Sandia National Labora- 
tories for the Grand Gulf plant, a boiling water reactor (BWR). 
Each of the studies consists of three linked, but distinct, compo- 
nents: a Level | probabilistic risk analysis (PRA) of the initiating 
events, systems analysis, and accident sequences leading to core 
damage; a Level 2/3 analysis of accident progression, fuel dam- 
age, releases, containment performance, source term and 
consequences-off-site and on-site; and a detailed Human Reliability 
Analysis (HRA) of actions relevant to plant conditions during LP/S 
operations. This paper summarizes the approach taken for the 
Level 2/3 analysis at Surry and provides preliminary results on the 
risk of releases and consequences for one plant operating state, 
mid-loop operation, during shutdown. 


19907 (BNL-NUREG-47978) SSC analysis of the GEMs for 
reactivity control in PRISM. Slovik, G.C.;  Rodnizki, J. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 16p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-921007— 
17: 20. water reactor safety information meeting, Bethesda, MD 
(United States), 21-23 Oct 1992). Order Number DE93007280. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The performance of three Gas Expansion Modules (GEMS) uti- 
lized the Advanced Liquid Metal Reactor (ALMR) concept, PRISM, 
was analyzed using the computer code, SSC. GE has submitted 
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the PRISM design for a Preapplication Safety Evaluation Report 
(PSER). The draft PSER indicated a potential weakness in the 
Unscrammed Loss of Flow (ULOF) event, and GE modified the de- 
sign by adding three GEMs. The PRISM design was analyzed by 
SSC for two cases. First, the design’s original response to a ULOF 
where one Electro Magnetic (EM) pump fails to produce a coast- 
down was analyzed. Then the revised design with the GEMs 
included was analyzed. The original design had little or no safety 
margin for this case. The peak fuel temperature in the hot channel 
was predicted to be 1358K, which is above the solidus temperature 
of the fuel. However, after the GEMs were added, the loss of one 
EM pump coastdown became a benign event. The GEM feedback 
was predicted by SSC to dominate the other reactivity feedbacks 
and the GEMS, essentially, responded like passive control rods. 
The fuel temperature quickly dropped below operating tempera- 
tures, while the margin to sodium boiling was predicted to be 
greater than 350K. 


19908 (BNL-NUREG-—47994) MELCOR analyses of severe 
accident scenarios in Oconee, a B&W PWR plant. Madni, |.K. 
(Brookhaven National Lab., Upton, NY (United States)); Nimnual, 
S.; Foulds, R. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 9p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930116--41: Probabilistic safety assessment international 
topical meeting (PSA 93), Clearwater Beach, FL (United States), 
27-29 Jan 1993). Order Number DE93009539. Source: OSTI; 
NTIS; INIS; GPO Dep 

This paper presents the results and insights gained from MEL- 
COR analyses of two severe accident scenarios, a Loss of Coolant 
Accident (LOCA) and a Station Blackout (TMLB) in Oconee, a 
Babcock & Wilcox (B&W) designed PWR with a large dry contain- 
ment, and comparisons with Source Term Code Package (STCP) 
calculations of the same sequences. Results include predicted tim- 
ing of key events, thermai-hydraulic response in the reactor coolant 
system and containment, and environmental releases of fission 
products. The paper also explores the impact of varying concrete 
type, vessel failure temperature, and break location on the accident 
progression, containment pressurization, and environmental re- 
leases of radionuclides 


19909 (BNL-NUREG-48619) Current earthquake engineer- 
ing practice for Japanese nuclear power plants. Hofmayer, C.H. 
(Brookhaven National Lab., Upton, NY (United States)); Park, Y.J.; 
Costello, J.F. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 5p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921007-24: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). Order Number 
DE93010858. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides a brief overview of seismic research being 
conducted in Japan and describes USNRC efforts to understand 
Japanese seismic practice. Current earthquake engineering prac- 
tice for Japanese nuclear power plants is descried in JEAG 
4601-1987, “Technical Guidelines for Aseismic Design of Nuclear 
Power Plants.” The USNRC has sponsored BNL to translate this 
document into English. Efforts are underway to study and under- 
stand JEAG 4601-1987 and make the translation more readily 
available in the United States. 


19910 (CONF-920631—49) Pipe break testing of primary 
loop piping similar to Department of Energy’s New Production 
Reactor-Heavy Water Reactor. Poole, A.B.; Battiste, R.L.; Clinard, 
J.A.; Hendrich, W.R. Oak Ridge National Lab., TN (United States). 
[1992]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From American Society 
of Mechanical Engineers (ASME) pressure vessels and piping con- 
ference; New Orleans, LA (United States); 21-25 Jun 1992. Order 
Number DE93005319. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Oak Ridge National Laboratory is completing a major task for the 
Department of Energy in the demonstration that the primary piping 
of the New Production Heavy Water Reactor (NPR-HWR), with its 
relatively moderate temperature and pressure, should not suffer an 
instantaneous Double-Ended-Guillotine-Break (DEGB) under de- 
sign basis loadings and conditions. The approach to showing the 
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improbability of an instantaneous DEGB for HWR primary piping 
required a major facility (Pipe Impact Test Facility, PITF) to apply 
all possible design loads, including an equivalent major earthquake 
(called the SSE earthquake). The facility was designed and built at 
ORNL in six months. The test article, a 20 ft long 16 in. diameter 
SCH-40 pipe of stainless steel 316L material was fabricated to ex- 
acting standards and inspections following the nuclear industry 
standard practices. A flaw was machined and fatigued into the pipe 
at a butt weld as an initial condition. The flaw/crack was sized to 
be and the worst-case flaw that HWR piping could see in 60 year- 
sof service-if all leak detection systems and if all crack inspection 
systems failed to notice the flaw’s existence. Since October 1991, 
the test article has been subjected to considerable overloadings. 
The pipehas been impacted over 40 times at levels equal and well 
beyond the SSE loadings. In addition over 300,000 fatigue cycles, 
and three purposeful static overloads have been applied in’ order 
to extend the flaw toestablish the data necessary to confirm frac- 
ture mechanics theories, and, more importantly, to simply 
demonstrate that an instantaneous DEGB is highly improbable for 
the relatively moderate energy system. 


19911 (CONF-920672—4) Fracture mechanics and fuil scale 
pipe break testing for DOE’s New Production Reactor-Heavy 
Water Reactor. Poole, A.B. Oak Ridge National Lab., TN (United 
States). [1992]. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 24. na- 
tional American Society for Testing and Materials symposium on 
fracture mechanics; Gatlinburg, TN (United States); 30 Jun - 2 jul 
1992. Order Number DE93005428. Source: OSTI; NTIS (US Sales 
Only); GPO Dep. 

Oak Ridge National Laboratory (ORNL) is completing a major 
task for the Department of Energy (DOE) in the demonstration that 
the primary piping of the New Production Heavy Water Reactor 
(NPR-HWR), with its relatively moderate temperature and pressure, 
should not suffer an instantaneous Double-Ended-Guillotine-Break 
(DEGB) under design basis loadings and conditions. The growth of 
possible small preexisting defects in the piping wall was estimated 
over a plant life of 60 years. This worst case flaw was then evalu- 
ated using fracture mechanics methods. J estimation methods and 
tearing instability approximations used in this analysis are dis- 
cussed in this paper. It was established that this worst case flaw 
would increase in size by at least 14 times before pipe instability 
during an earthquake would even begin to be possible. The fatigue 
crack growth analysis is discussed in this paper. 


19912 (CONF-930352-12) Core-Melt Source Reduction 
System (COMSORS) to terminate LWR core-melt accidents. 
Forsberg, C.W.; Beahm, E.C.; Parker, G.W. Oak Ridge National 
Lab., TN (United States). 8 Dec 1992. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 2. international conference on nuclear engineering; San 
Francisco, CA (United States); 21-24 Mar 1993. Order Number 
DE93006219. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the design, safety, and licensing issues for the next gen- 
eration of light-water reactors is this: What approach should be 
used to terminate a reactor core-melt accident and ensure no reac- 
tor containment failure in the unlikely event of an accident that 
results in core debris upon the containment floor? The safety con- 
cerns are that the debris will (1) melt through the concrete floor 
(thereby penetrating the containment) and (2) generate noncon- 
densable/burnable gases (thus pressurizing the containment and 
threatening its integrity). Noncondensable gases include burnable 
hydrogen and carbon monoxide, generated primarily from the reac- 
tion of zirconium with concrete decomposition products (water and 
carbon dioxide). A new approach to eliminate these concerns is 
being developed. The basic concept of the Core-Melt Source Re- 
duction System (COMSORS) involves placing glass under the 
reactor vessel. If molten care material is released onto COMSORS. 
the following happens: (1) the glass absorbs decay heat for hours 
as its temperature increases and the glass softens; (2) the uranium 
and fission-product oxides dissolve in the molten glass, thus creat- 
ing a “uniform” high-level waste (HLW) glass: (3) the molten HLW 
glass spreads into a wide pool, uniformly distributing the heat for 
removal by radiation to the reactor cavity above or transfer to wa- 
ter on top of COMSORS: (4) the pool materials will be molten and 





convective at temperatures near 1000°C, a sufficiently low temper- 
ature that surrounding concrete can be practically protected; and 
(5) the HLW glass solidifies as increased surface cooling allows 
heat removal to exceed heat generation. This process converts 
core debris of uncertain composition and geometry that may be un- 
coolable into a relatively uniform glass composition with known 
properties in a coolable geometry. 


19913 (CONF-930401—4) Issues of verification and valida- 
tion of application-specific integrated circuits in reactor trip 
systems. Battle, R.E.; Alley, G.T. Oak Ridge National Lab., TN 
(United States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Meeting 
on nuclear plant instrumentation, control and man-machine inter- 
face technologies; Oak Ridge, TN (United States); 18-21 Apr 1993. 
Order Number DE93008567. Source: OSTI; NTIS; INIS; GPO Dep. 

Concepts of using application-specific integrated circuits (ASICs) 
in nuclear reactor safety systems are evaluated. The motivation for 
this evaluation stems from the difficulty of proving that software- 
based protection systems are adequately reliable. Important issues 
concerning the reliability of computers and software are identified 
and used to evaluate features of ASICS. These concepts indicate 
that ASICs have several advantages over software for simple sys- 
tems. The primary advantage of ASICs over software is that 
verification and validation (V&V) of ASICs can be done with much 
higher confidence than can be done with software. A method of 
performing this V&V on ASICS is being developed at Oak Ridge 
National Laboratory. The purpose of the method's being developed 
is to help eliminate design and fabrication errors. It will not solve 
problems with incorrect requirements or specifications. 


19914 (DOE/ER/75713—1) [Experimental studies of fuel- 
coolant interactions in the Savannah River heavy water 
reactors]. Corradini, M.L. Wisconsin Univ., Madison, WI (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER75713. Order Number 
DE93012557. Source: OSTI; NTIS; GPO Dep. 

This report is based on current research being conducted on in- 
vestigation of the thermal-hydraulic behavior of liquid metal/water 
interaction and on investigation of the chemical reactivity of gallium 
and indium in particular. 


19915 (DOE/FTR-93011552) [Travel to France concerning 
confinement of accidental radioactive releases]: Foreign trip 
report, September 26—October 2, 1992. Leaver, D. USDOE Idaho 
Field Office, Idaho Falls, ID (United States). 19 Oct 1992. 10%p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93011552. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The CSNI/PWG4 Sept. 28-29, 1992 meeting was attended in 
Paris. Principal Working Group 4 is concerned with confinement of 
accidental radioactive releases, and the bulk of the work is contain- 
ment severe accident and source term phenomena. Included are a 
meeting announcement listing the covered subjects, a summary of 
the most recent CSNI meeting items of interest to PWG4, and four 
papers addressing external vessel cooling of in-vessel debris and 
ex-vessel debris coolability. A table summarizes experimental work 
areas being addressed by the countries represented at the meet- 
ing. 


19916 (DPW-3730) Project 8980, Savannah River Plant, 
105 Building process water system — Potential contamination 
locations. Wright, R. Du Pont de Nemours (E.|.) and Co., Wilming- 
ton, DE (United States). 7 Nov 1951. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-481). Order Number DE93011178. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

In this report from Nov. 1951 twelve potential points of contami- 
nation at the Savannah River Plant with possible disposition. An 
attempt was made to predict the contamination as heavy or light 
and the ease of decontamination as a major or minor project. 


19917 (DPW-4328) Reactor safety systems. Babcock, D.F. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 14 Jan 1952. 2p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract ACO9-76SR00001. (SR/H-438). Or- 
der Number DE93011132. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides a discussion of an engineered 
safety system devised for reactor control in the event of failure of 
the control rod insertion systems. 


19918 (EGG-M-92501) PWR depressurization analyses. 
Brownson, D.A.; Dobbe, C.A.; Knudson, D.L. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). [1992]. 26p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (CONF-9210204-5: Water reactor 
safety information meeting, Washington, DC (United States), 21-23 
Oct 1992). Order Number DES3005203. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Early containment failure resulting from direct containment heat- 
ing (DCH) has been identified as a potential contributor to the risk 
of operating a pressurized water reactor (PWR). One important fac- 
tor needed to evaluate the contribution of DCH to risk is the 
conditional probability that, given a core melt, the primary system 
will be at high pressure when the reactor vessel lower head fails. 
Two mechanisms that could reduce the pressure during a station 
blackout core melt accident are discussed. First, natural circulation 
in the reactor coolant system (RCS) could cause a temperature- 
induced failure of the RCS pressure boundary, which could result 
in unintentional (without operator action) depressurization. Second, 
plant operators could open relief valves in an attempt to intention- 
ally depressurize the RCS prior to. lower head failure. Results from 
analytical studies of these two depressurization mechanisms for 
select PWRs are presented. 


19919 (EGG-M-92511) A first look at LOCAs in the SBWR 
using RELAPS/MODS3. Ghan, L.S.; Shaw, R.A.; Kullberg, C.M. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 17p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO7-761D01570. (CONF-9210204— 
4: Water reactor safety information meeting, Washington, DC 
(United States), 21-23 Oct 1992). Order Number DE93005252. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The General Electric Company (GE) is designing an advanced 
light-water reactor, the Simplified Boiling Water Reactor (SBWR), 
that utilizes passive safety concepts. The SBWR reactor coolant 
system will operate on natural circulation with decay heat removal 
and emergency core coolant injection being provided by passive, 
gravity-driven systems. The Idaho National Engineering Laboratory 
has developed an input model of the SBWR for the RELAPS/ 
MODS thermal-hydraulic safety analysis code. Preliminary calcula- 
tions have been performed to simulate three loss-of-coolant 
accidents: (1) a main steam line break, (2) spurious opening of 
one automatic depressurization valve, and (3) the rupture of the 
bottom drain line. Results from these three calculations were, in 
general, intuitively reasonable. The analyses revealed that the in- 
put model, which was created with preliminary design data, needs 
to be updated to reflect the current SBWR design. Nodalization of 
certain regions will also need to be improved. The results of the 
main steam line break calculation were compared to a similar 
TRACG calculation presented in GE's Standard Safety Analysis 
Report. Comparisons of the preliminary RELAPS/MOD3 results to 
TRACG results indicated good qualitative agreement. 


19920 (EGG-NPR-10624) Assessment of potential volcanic 
hazards for new production reactor site at the idaho National 
Engineering Laboratory. Smith, R.P. (EG and G Idaho, Inc., 
Idaho Falls, ID (United States)); Hackett, W.R.; Jackson, S.M.; 
Carpenter, D.W.; Chung, D.H.; McKague, H.L.; Crowe, B.M.; Em- 
bree, G.F.; Kuntz, M.A.; Leeman, W.P. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). 31 Oct 1990. 98p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93010755. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report presents the results of a preliminary assessment of 
volcanic hazards that could affect a new production reactor (NPR) 
at the Idaho National Engineering Laboratory (INEL). The (INEL) is 
located in the eastern Snake River Plain (ESRP), a region that has 
experienced sporadic volcanic activity during approximately the last 
10-12 million years. Potential hazards considered are those related 
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to volcanic activity both near and far from the INEL. Potential haz- 
ards from nearby sources include those arising from silicic lava 
flows and/or pyroclastic eruptions from local caldera sources within 
the ESRP, emplacement of rhyolite domes, and basaltic eruptions. 
Potential hazards from distant sources are associated with air-fall 
deposits from volcanic centers throughout the western United 
States and pyroclastic flows from the Yellowstone region. As a re- 
sult of our preliminary investigations, we conclude that the INEL 
should be considered as a viable site for an NPR facility. Prelimi- 
nary probabilistic risk assessments indicate that the potential 
hazard to the NPR site from a basaltic lava flow from an existing 
volcanic rift zone in the ESRP is estimated at <10~° year~'. 
Other potential volcanic hazards have lesser expectations of occur- 
rence. In order to more thoroughly assess certain aspects of 
volcanism in the INEL region and to refine probabilistic risk assess- 
ments, additional research is recommended concerning. (1) ages 
and volumes of silicic tephra deposits; (2) the potential for and 
possible effects of future late-stage rhyolite dome emplacement 
along the central axis of the ESRP; (3) ages, stratigraphy, vol- 
umes, structural controls, and magma sources for basalt flows and 
associated strata; and (4) the possible effects of volcanic gases on 
NPR systems and equipment. 


19921 (EGG-NRE-10644) Assessment of dose during an 
SGTR. Adams, J.P. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Jan 1993. 48p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93012180. Source: OSTI; 
NTIS; INIS; GPO Dep 

The Nuclear Regulatory Commission requires utilities to deter- 
mine the response of a pressurized water reactor to a steam 
generator tube rupture (SGTR) as part of the safety analysis for 
the plant. The SGTR analysis includes assumptions regarding the 
iodine concentration in the reactor coolant system (RCS) due to io- 
dine spikes, primary flashing and bypass fractions, and iodine 
partitioning in the secondary coolant system (SCS). Experimental 
and analytical investigations have recently been completed wherein 
these assumptions were tested to determine whether and to what 
degree they were conservative (that is, whether they result in a 
calculated iodine source term/dose that is at least as large or 
larger than that expected during an actual event). The current 
study has the objective to assess the overall effects of the results 
of these investigations on the calculated iodine dose to the envi- 
ronment during an SGTR. To assist in this study, a computer 
program, DOSE, was written. This program uses a simple, non- 
mechanistic model to calculate the iodine source term to the 
environment during an SGTR as a function of water mass invento- 
ries and flow rates and iodine concentrations in the RCS and SCS. 
The principal conclusion of this study is that the iodine concentra- 
tion in the RCS is the dominant parameter, due to the dominance 
of primary flashing on the iodine source term. 


19922 (GEND-INF—029-Vol.3) Examination and evaluation 
of TMI-2 transmitters CF-1-PT4 and CF-2-LT4: Volume 3. 
Yancey, M.E.; Strahm, R.C. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jan 1985. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93009111. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the results from the examination of core 
flood transmitters CF-I-PT4 and CF-2-LT4, removed from the Three 
Mile Island Unit Two (TMI-2) reactor building. Both of the transmit- 
ters were operational, although minor changes had occurred in their 
operating characteristics since the accident in 1979. A summary of 
findings relative to the moisture problems associated with several of 
the previously examined core flood instruments is also presented. 


19923 (HW-33533-RD) Achievements in HAPO radiation 
monitoring, 1944-1954. Unruh, C.M.; Selby, J.M.; Sanders, F.H. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 15 Sep 1954. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93009977. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

At HAPO the protection of employees from nuclear radiations 
has paralleled or preceded the emphasis on atomic products pro- 
duction. The production of atomic products on the scale for which 
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HAPO was designed presented voluminous problems in employee 
education, radiation detection, shielding, and indeed, fundamental 
research to determine working limits for the various types of radia- 
tion exposure which would necessarily be encountered, and to 
determine working limits for the deposition of radioactive isotopes 
and mixtures of isotopes in the human body. Since the time ra- 
dioactive materials first arrived at HAPO and the start-up of the 
first HAPO reactor on February 23, 1944, there has been a funda- 
mental philosophy that all employee exposure to nuclear radiations 
should be maintained at a minimum, as opposed to just some level 
of exposure below the accepted permissible limit. It was with this 
philosophy in mind that the many achievements and advances in 
the science of radiation protection at HAPO have been forthcoming. 
These advances in radiation protection are discussed in this report. 


19924 (HW-35588) Steam loss at 190-B, D, DR, F, and H 
Buildings. Stainken, F.A.R. Hanford Atomic Products Operation, 
Richland, WA (United States). 25 Feb 1955. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93010212. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor cooling systems; STEAM/losses; VALVES; PIPES; STEAM; 
LOSSES; BLACKOUTS; PUMPS 


19925 (HW-37033) Safety experience — Reactor and criti- 
cal facilities. Greager, O.H. Hanford Atomic Products Operation, 
Richland, WA (United States). 7 Jun 1955. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE93010214. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report provides data as regards safety experience of the 
Hanford Production Reactors. 


19926 (HW-52340) Process tube boilout experiments. 
Pound, D.C.; Busselman, G.J. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 23 Aug 1957. 
42p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010219. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The loss of cooling water from a Hanford production reactor has 
serious implications because of the accompanying reactivity tran- 
sient. It is imperative that the time dependence of this transient be 
determined in order to evaluate properly some aspects of reactor 
safety. A previous experiment has been done however it was pri- 
marily in the nature of an exploratory run leading to the present 
experiment. The experiments described below cover a much wider 
range of conditions and have been used as a basis for analog 
computations to determine the adequacy of the present safety sys- 
tems from a response standpoint. 


19927 (INDC(NDS)-—269/L) Nuclear data requirements for 
fission reactor decommissioning: Proceedings of the advisory 
group meeting held in Vienna, 7-11 September 1992. Kocherov, 
N.P. (ed.) (International Atomic Energy Agency, Vienna (Austria). 
Nuclear Data Section). International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Jan 1993. [122p.] 
(CONF-9209243—: Advisory group meeting on nuclear data re- 
quirements for fission reactor decommissioning, Vienna (Austria), 
7-11 Sep 1992). Order Number DE93623781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The meeting was attended by 13 participants from 8 Member 
States and 2 International Organizations who reviewed the status 
of the nuclear data libraries and computer codes used to calculate 
the radioactive inventory in the reactor unit components for the de- 
commissioning purposes. Nuclides and nuclear reactions important 
for determination of the radiation fields during decommissioning 
and for the final disposal of radioactive waste from the decommis- 
sioned units were identified. Accuracy requirements for the relevant 
nuclear data were considered. The present publication contains the 
text of the reports by the participants and their recommendations to 
the Nuclear Data Section of the IAEA. A separate abstract was 
prepared for each of these reports. Refs, figs and tabs. 


19928 (JAERI-M—92-177) Power ramp testing of fresh fuel 
rods with added iodine. Uchida, Masaaki (Japan Atomic Energy 





Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Nakamura, Jin-ichi; Ishii, Tadahiko. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1992. 44p. (In Japanese). Or- 
der Number DE93788369. Source: OSTI; NTIS; INIS. 

In order to study the relationship between the power ramp fail- 
ure, which has been mainly an issue of BWR fuel integrity, and the 
out-pile iodine stress corrosion (SCC) experiments, a series of 
power ramp experiments was performed using fresh fuel rods en- 
riched with iodine. By adopting narrow fuel-clad gap and other 
measures, cladding stress condition was set to a level somewhat 
lower than the prototypic condition in irradiated fuels. lodine atmos- 
phere was adjusted by mixing UO2,, or MoO; with Csi powder. 
Three rods were ramp-tested one by one, in which conditions lead- 
ing to SCC failure were gradually strengthened. No fuel failure 
occurred, however, even under iodine partial pressure as high as 
about 1 atm.. From this result and a survey of past in-pile stress 
corrosion experiments, it was concluded that contribution of iodine 
to power ramp failure is actually small, vast number of iodine SCC 
experiments not simulating the actual fuel conditions. (author). 


19929 (KFK-5057) Behavior of HEPA filters under high hu- 
midity airflows. Ricketts, C.1. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Lab. fuer Aerosolphysik und Filtertechnik (LAF); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung; Karlsruhe Univ. (T.H.) (Germany). 
Fakultaet fuer Chemieingenieurwesen. Oct 1992. 175p. (In Ger- 
man). Order Number DE93785840. Source: OSTI; NTIS (US Sales 
Only); INIS. 

To help determine and improve the safety margins of High Effi- 
ciency Particulate Air (HEPA) filter units in nuclear facilities under 
possible accident conditions, the structural limits and failure mech- 
anisms of filter in high-humidity airflows were established and the 
fundamental physical phenomena underlying filter failure or 
malfunction in humid air were identified. Empirical models for in- 
creases in filter pressure drop with time in terms of the relevant 
airstream parameters were also developed. The weaknesses of 


currently employed humidity countermeasures used in filter protec- 
tion are discussed and fundamental explanations for reported filter 
failures in normal service are given. (orig/DG). 


19930 (LA-UR-92-4061) Containment of explosions in 
spherical vessels. Duffey, T.A. (Los Alamos National Lab., NM 
(United States)); Greene, J.M.; Baker, W.E.; Lewis, B.B. Los 
Alamos National Lab., NM (United States). [1992]. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-930702-2: Pressure vessel and piping 
conference, Denver, CO (United States), 25-29 Jul 1993). Order 
Number DE93005445. Source: OSTI; NTIS; GPO Dep. 

A correlation of the experimentally recorded dynamic response of 
a spherical containment vessel with theoretical finite element calcu- 
lations is presented. Three experiments were performed on the 
6-ft-diameter steel vessel using centrally located 12-lb. and 40-lb. 
high explosive charges. Pressure-time loading on the inner wall of 
the vessel was recorded for each test using pressure transducers. 
Resulting dynamic response of the vessel was recorded for each 
test using strain gages mounted at selected locations on the outer 
surface of the vessel. Response of the vessel was primarily elastic. 
A finite element model of the vessel was run using DYNASD, a dy- 
namic structural analysis code. Pressure loading for the finite 
element model was based on results from a one-dimensional reac- 
tive hydrodynamics code. Correlations between experiments and 
analysis were generally good for the tests for frequency and strain 
magnitude at most locations. Comparisons of experimental and cal- 
culated pressure-time histories were less satisfactory. 


19931 (LA-UR-93-0011) Independent peer review of nu- 
clear safety computer codes. Boyack, B.E.; Jenks, R.P. Los 
Alamos National Lab., NM (United States). [1993]. 5p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930601-2: Ameri- 
can Nuclear Society (ANS) annual meeting, San Diego, CA (United 
States), 20-24 Jun 1993). Order Number DE93007360. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A structured process of independent computer code peer review 
has been developed to assist the US Nuclear Regulatory Commis- 
sion (NRC) and the US Department of Energy in their nuclear 
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safety missions. This paper focuses on the process that evolved 
during recent reviews of NRC codes. 


19932 (NUREG—0847-Suppl.11) Safety evaluation report re- 
lated to the operation of Watts Bar Nuclear Plant, Units 1 and 
2 (Docket Nos. 50-390 and 50-391). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Reactor 
Regulation. Apr 1993. 47p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

Supplement No. 11 to the Safety Evaluation Report for the appli- 
cation filed by the Tennessee Valley Authority for license to operate 
Watts Bar Nuclear Plant, Units 1 and 2, Docket Nos. 50-390 and 
50-391, located in Rhea County, Tennessee, has been prepared by 
the Office of Nuclear Reactor Regulation of the Nuclear Regulatory 
Commission. The purpose of this supplement is to update the 
Safety Evaluation of (1) additional information submitted by the ap- 
plicant since Supplement No. 10 was issued, and (2) matters that 
the staff had under review when Supplement No. 10 was issued. 


19933 (NUREG—1275-Vol.8) Operating experience feedback 
report: Human performance in operating events: Volume 8, 
Commercial power reactors. Kauffman, J.V.; Lanik, G-F.; 
Spence, R.A.; Trager, E.A. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Safety Programs. Dec 1992. 
35p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report describes the results of a Nuclear Regulatory Com- 
mission (NRC) program begun in 1990 to conduct onsite, indepth 
studies of human performance that affected reactor safety during 
selected power reactor events. The purpose of the program is to 
identify the factors that have contributed to good operator perfor- 
mance during events, as well as the factors that hindered 
performance, and to feed this information back to industry. Under 
the human performance study program, six onsite studies were 
performed in 1990, seven in 1991, and three in 1992. Each onsite 
study was conducted by a multi-disciplinary team, lead by an NRC 
staff member, with additional NRC and Idaho Team National Engi- 
neering Laboratory personnel. The events studied include a wide 
variety of accident scenarios, including: stuck open safety-relief 
valve, reactor trip with safety injection, reactor scram due to posi- 
tive reactivity insertion, reactor scram due to control rod withdrawal, 
pressurizer spray valve failure, partial loss of instrument air in con- 
tainment, turbine building pipe rupture, loss of shut-down cooling, 
excess steam demand event, main steam isolation, loss of electro- 
hydraulic fluid, and reactor water cleanup isolation defeated. This 
report provides information on control room staffing and organiza- 
tion, the “dual-role” shift technical advisor, use of shift resources 
during emergencies, operator control of engineered safety features, 
simulator training, crew teamwork during stressful situations, task 
awareness, use of procedures, the human-machine interface, and 
licensee followup on events. The information could be useful to li- 
censee in efforts to upgrade existing programs to improve safety. 


19934 (NUREG—1275-Vol.9) Operating experience feedback 
report — Pressure locking and thermal binding of gate vaives: 
Commercial power reactors: Volume 9. Hsu, C. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of Safety 
Programs. Mar 1993. 29p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). (AEOD/S—92-07). 
Source: OSTI; NTIS; INIS; GPO. 

The potential for valve inoperability caused by pressure locking 
and thermal binding has been known for many years in the nuclear 
industry. Pressure locking or thermal binding is a common-mode 
failure mechanism that can prevent a gate valve from opening, and 
could render redundant trains of safety systems or multiple safety 
systems inoperable. In spite of numerous generic communications 
issued in the past by the Nuclear Regulatory Commission (NRC) 
and industry, pressure locking and thermal binding continues to oc- 
cur to gate valves installed in safety-related systems of both boding 
water reactors (BWRs) and pressurized water reactors (PWRs). 
The generic communications to date have not led to effective in- 
dustry action to fully identify, evaluate, and correct the problem. 
This report provides a review of operating events involving these 
failure mechanisms. As a result of this review this report: (1) identi- 
fies conditions when the failure mechanisms have occurred, (2) 
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identifies the spectrum of safety systems that have been subjected 
to the failure mechanisms, and (3) identifies conditions that may in- 
troduce the failure mechanisms under both normal and accident 
conditions. On the basis of the evaluation of the operating events, 
the Office for Analysis and Evaluation of Operational Data (AEOD) 
of the NRC concludes that the binding problems with gate valves 
are an important safety issue that needs priority NRC and industry 
attention. This report also provides AEOD's recommendation for ac- 
tions to effectively prevent the occurrence of vaive binding failures. 


19935 (NUREG/CP-—0122-Vol.1, pp. 15-28) NRC plant aging 
research program - overview. Bosnak, R.J. (Nuclear Regulatory 
Commission, Washington, DC (US)). Nuclear Regulatory 
Commission, Washington, DC (United States). Sep 1992. (CONF- 
920375-Vol.1: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Proceedings of the Aging 
Research Information Conference: Volume 1. 556p. Order Num- 
ber DE92041279. Source: OSTI; NTIS; INIS; GPO. 

Aging degradation in operating nuclear power plants must be 
managed to prevent safety margins from eroding below the levels 
provided in plant design bases. ‘Aging” is universal in nature. No 
industrial complex including nuclear power plants (NPP) should be 
considered immune from its effects. For NPP, aging is manageable 
if its symptoms are recognized and predicted, if it is monitored and 
appropriate steps are taken for timely mitigation of age- related 
degradation. The hardware oriented engineering research is con- 
cerned with degradation of: (1) the components of the primary 
system pressure boundary (with principal attention paid to the reac- 
tor pressure vessel), (2) safety related electrical and mechanical 
components and systems, including pumps and valves, breakers 
and relays, and (3) the civil engineering structures and materials, 
including containment. Emphasis on the reactor pressure vessel 
stems from its importance to plant safety. It is a component which 
is not redundant and for which failure is not acceptable. The pres- 
sure vessel integrity research program is the oldest of three areas 
of aging research providing a high quality information data base to 
understand and make regulatory decisions involving fracture me- 
chanics; fatigue life, including initiation and propagation; material 
properties and flaw growth; Irradiation effects; neutron dosimetry 
and surveillance data analysis; fluid environmental effects on piping 
and steam generator materials; non-destructive examination (NDE) 
techniques; and annealing issues including validation testing. Pro- 
grams in the electrical and mechanical engineering area and the 
civil engineering area are similarly developing the needed technical 
information data bases and guidance for understanding and man- 
aging aging of selected CSS in nuclear power plants of all ages 
and types. 


19936 (NUREG/CP-0122-Vol.1, pp. 29-51) Nuclear power 
plant common aging terminology. Sliter, G.E. (Electric Power 
Research Institute, Palo Alto, CA (US)). Nuclear Regulatory 
Commission, Washington, DC (United States). Sep 1992. (CONF- 
920375—Vol.1: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Proceedings of the Aging 
Research Information Conference: Volume 1. 556p. Order Num- 
ber DE92041279. Source: OSTI; NTIS; INIS; GPO. 

Industry activities in nuclear plant license renewal, aging man- 
agement, failure evaluation, and maintenance have created the 
need for more uniform terminology in these areas. A technical 
committee with nine members from the utility industry and regula- 
tory research established the scope of nuclear power plant 
common aging terminology and used a systematic technical and 
lexicographical approach in developing common definitions. The 
definitions cover 93 terms related to degradation, life cycle, and 
aging management of systems, structures, and components. Re- 
sults have been issued by the Electric Power Research Institute 
(EPRI) for trial use and comment. This paper gives an overview of 
the effort and solicits constructive feedback. 


19937 
ing in routing surveillance and testing practices - examples. 
Lintz, M.P. (Pacific Northwest Lab., Richland, WA (US)); Vora, J.P. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Sep 1992. DOE Contract AC06-76RL01830. (CONF-920375-Vol.1: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Proceedings of the Aging Research 
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Information Conference: Volume 1. 556p. Order Number 
DE92041279. Source: OSTI; NTIS; INIS; GPO. 

Surveillance and testing, such as are routinely performed at nu- 
clear power plants, are important elements in detecting and 
trending age-related degradation. However, these routine surveil- 
lance and testing practices (RSTPs) were not traditionally intended 
to address aging in the detail that is now desired. Two systems, 
the service water system and the emergency diesel generator, 
were evaluated to determine (1) the aging degradation mecha- 
nisms that are active on those systems, (2) what mitigation means 
are effective in dealing with those aging degradation mechanisms, 
and (3) the effectiveness of the RSTPs in detecting and trending 
aging mechanisms and degraded conditions. 


19938 (NUREG/CP-0122-Vol.1, pp. 87-102) Degradation 
modeling - a key to understanding effects of aging and main- 
tenance. Samanta, P. (Brookhaven National Lab., Upton, NY 
(US)); Stock, D.; Vesely, W.; Vora, J. Nuclear Regulatory 
Commission, Washington, DC (United States). Sep 1992. (CONF- 
920375—Vol.1: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Proceedings of the Aging 
Research Information Conference: Volume 1. 556p. Order Num- 
ber DE92041279. Source: OSTI; NTIS; INIS; GPO. 

Component degradation modeling is the analysis of component 
degradations for the purpose of developing models of the degrada- 
tion process and its implications. Degradation modeling can 
encompass many different areas, from the microscopic modeling of 
material degradation processes to macroscopic modeling of times 
of occurrences of degradat ns. In this paper, we present basic 
concepts, approaches, and applications of degradation modeling 
using times of occurrences of component degradations and fail- 
ures. Specific applications of the modeling approaches, performed 
for ‘active’ components, are presented. We discuss degradation 
modeling from the viewpoint of understanding the effects of aging 
and the role of maintenance in mitigating aging effects. We argue 
that degradation modeling is a key to understanding the effects of 
aging and maintenance and should be the principal focus of aging 
analysis. Since degradations generally occur before failures, de- 
tecting aging trends in degradations allows the aging effects to be 
corrected before they impact failures. Furthermore, degradations 
generally occur more frequently than failures, providing a larger 
data base for analyzing aging effects. Degradation modeling ap- 
proaches can have broader applications in aging-risk studies, in 
defining the effective maintenance practices, and in analyzing com- 
ponent reliability performance. Extensions of degradation modeling 
approaches to study the reliability effects of different maintenance 
intervals, different maintenance durations, and different mainte- 
nance efficiencies also are discussed. These extensions will help 
define maintenance activities that mitigate aging effects, and com- 
plement the evaluation of the effectiveness of existing maintenance 
practices. We present sensitivity analyses showing the effects of 
maintenance on component reliability. 


19939 (NUREG/CP-0122-Vol.1, pp. 103-113) Risk evalua- 
tions of aging. Vesely, W.E. (Nuclear Regulatory Commission, 
Washington, DC (US)); Weidenhamer, G.H. Nuclear Regulatory 
Commission, Washington, DC (United States). Sep 1992. (CONF- 
920375-Vol.1: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Proceedings of the Aging 
Research Information Conference: Volume 1. 556p. Order Num- 
ber DE92041279. Source: OSTI; NTIS; INIS; GPO. 

Aging of active and passive components can cause significant 
risk increases if the aging is not effectively managed. It is therefore 
important to evaluate the risk effects of aging in order to prioritize 
aging contributors and to evaluate the effectiveness of aging man- 
agement programs. A methodology for risk evaluations of aging 
has been developed as a part of the Nuclear Plant Aging Research 
(NPAR) Program being conducted by the Office of Research of the 
US Nuclear Regulatory Commission. The methodology which has 
been developed allows any current probabilistic risk assessment 
(PRA) to be used to quantify and prioritize aging effects. The risk 
evaluations of aging methodology has been peer reviewed and has 
been applied to support the regulatory analysis for license renewal 
rulemaking. In the demonstrations and applications which have 
been carried out, even when many components are aging, very 





few significantly impact the core damage frequency. However, if 
these relatively few, risk-importart contributors are not identified 
and are not effectively maintained, large core damage frequency 
increases can occur. Furthermore, existing test and maintenance 
programs may not adequately focus on the risk-important contribu- 
tors. This paper describes highlights of a procedures guide which 
has been recently completed as a further step in transferring the 
technology to the user. The procedures guide is presently under 
review and will be published shortly as a NUREG/CR. Specific 
steps in transforming a standard PRA to an age dependent PRA 
are described, including specific aging models which can be used. 
The discussions focus on a Level 1 PRA, or equivalently a 
probabilistic safety assessment (PSA), which evaluates system un- 
availabilities and core damage frequency. Demonstrations and 
insights are also given. 


19940 (NUREG/CP-0122-Vol.1, pp. 139-148) Validation is- 
sues in aging risk evaluation. Hassan, M. (Brookhaven National 
Lab., Upton, NY (US)); Samanta, P.; Vesely, W. Nuclear Regula- 
tory Commission, Washington, DC (United States). Sep 1992. 
(CONF-920375-—Vol.1: Aging research information conference, 
Rockville, MD (United States), 24-27 Mar 1992). In Proceedings of 
the Aging Research Information Conference: Volume 1. 556p. Or- 
der Number DE92041279. Source: OSTI; NTIS; INIS; GPO. 

Validation issues in aging risk evaluations are examined by 
considering how variabilities and uncertainties due to sparse com- 
ponent aging data, modeling assumptions, and risk quantification 
approaches may affect aging risk evaluation results and inferences. 
Sensitivity studies using a NUREC-1150 PWR evaluated the effect 
of component aging data uncertainties and variations in test and 
maintenance frequencies on aging prioritizations. Preliminary re- 
sults indicate that while individual component rankings may be 
sensitive to aging data uncertainties, the top contributors as a 
group are not easily affected. Aging prioritizations seem to be quite 
sensitive to component test and maintenance frequencies. The re- 
sults of the sensitivity study will help identify prioritization schemes 
which are robust and meaningful for applications. 


19941 (NUREG/CP-0122-Vol.1, pp. 149-170) Maintenance 
practices to manage risk associated with aging-related safety 
issues. Enderlin, W.|. (Pacific Northwest Lab., Richland, WA (US)); 
Vo, T.V. Nuclear Regulatory Commission, Washington, DC (United 
States). Sep 1992. DOE Contract AC06-76RL01830. (CONF- 
920375—Vol.1: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Proceedings of the Aging 
Research Information Conference: Volume 1. 556p. Order Num- 
ber DE92041279. Source: OSTI; NTIS; INIS; GPO. 

Pacific Northwest Laboratory has developed a risk-based method 
that could be used to establish maintenance practices within the 
nuclear power industry. This method was developed under the U.S. 
Nuclear Plant Aging Research Program, supported by the U.S. Nu- 
clear Regulatory Commission. The approach uses existing results 
of probabilistic risk assessments, related studies, and relevant 
industry experience to provide guidance for managing risk associ- 
ated with component aging. A risk-based approach to maintenance 
may be defined as selective and judicious assignment of resources 
for maintenance of facilities and equipment based on site-specific 
risk quantification. Reliability centered maintenance is also a tech- 
nique useful in developing a graded approach to maintenance 
within the nuclear power plant industry. Related documents, 
available data bases from both plant-specific and industry-wide ex- 
perience, as well as lessons learned by other industries are also 
useful in developing maintenance programs. This paper provides 
suggestions that may be considered during the development of 
maintenance practices/policies intended to focus on the manage- 
ment of risk associated with aging of systems, structures, and 
components (SSCs). The suggestions are applicable to developing 
a risk-based graded approach to maintenance, assessing the im- 
pact of the aging process on safety-significant SSCS, developing a 
maintenance program that recognizes the aging of safety signifi- 
cant SCCs as a unique iisk factor and that incorporates a plan for 
managing this risk component. The benefits of incorporating these 
suggestions are also discussed. 
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19942 (NUREG/CR-4832-Vol.5) Analysis of the LaSalle Unit 
2 nuclear power plant: Risk Methods Integration and Evalua- 
tion Program (RMIEP): Parameter estimation analysis and 
screening human reliability analysis: Volume 5. Wheeler, T.A. 
(Sandia National Labs., Albuquerque, NM (United States)); Swain, 
A.D.; Lambright, J.A.; Payne, A.C. Jr. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Safety Issue 
Resolution; Sandia National Labs., Albuquerque, NM (United 
States). Mar 1993. 197p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND—92-0537-Vol.5). Source: OSTI; NTIS; 
INIS; GPO. 

This volume describes the methodologies used in the data analy- 
sis, the screening human error analysis, and the common mode 
human error analysis performed in support of the LaSalle PRA. Se- 
lected results are presented in this volume. The remainder of the 
results are presented in other volumes of this report where they 
are actually used. The data review process used in the determina- 
tion of the data used for the initial screening analysis is described 
and the final screening data base is given. The IPRDS program 
was used to get more specific BWR-related data. This data was 
analyzed by Los Alamos National Laboratory using the FRAC 
code. The final data selection process is described and the final 
data distributions are presented. The actual implementation of the 
data base for the integrated accident sequence quantification is de- 
scribed in Volume 2 of this report on Integrated Quantification and 
Uncertainty Analysis. Several new methods developed for use in 
analyzing both pre- and post-accident human errors for the initial 
screening analysis are described. Most of the actual results are 
given in other volumes of this report under the appropriate sub- 
analysis descriptions. A method for determining procedural 


common mode analysis is described and the results presented. 


19943 (NUREG/CR-5471) Enhancements to data collection 
and reporting of single and multiple failure events. Whitehead, 
D.W. (Sandia National Labs., Albuquerque, NM (United States)); 
Paula, H.M.; Parry, G.W.; Rasmuson, D.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safety Issue 
Resolution; Sandia National Labs., Albuquerque, NM (United 
States). Mar 1993. 119p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (SAND-89-2562). Source: OSTI; NTIS; INIS; GPO. 

During the past few years, methods have been developed for 
quantifying and analyzing common cause failures (CCFs). These 
methods have outpaced current data collection activities. This doc- 
ument discusses the collection and documentation of failure events 
at nuclear power plants with respect to these new CCFs methods. 
The report concentrates on the information necessary to improve 
the parameter estimates for both independent and dependent 
events in probabilistic risk assessments (PRAS) and alludes to the 
fact that the same information can be used to enhance other 
nuclear power plant activities. Several existing data bases are re- 
viewed as to their adequacy for these new CCF methods, and 
areas where information is lacking, either because certain informa- 
tion is simply not required to be reported or because required 
information was simply not reported, are identified. Finally, data 
needs identified from recent PRAs are discussed. 


19944 (NUREG/CR-5834) Auxiliary feedwater system risk- 
based inspection guide for the Fort Calhoun nuclear power 
plant. Moffitt, N.E. (Pacific Northwest Lab., Richland, WA (United 
States)); Gore, B.F.; Vehec, T.A.; Vo, T.V. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
Safety and Analysis; Pacific Northwest Lab., Richland, WA (United 
States). Feb 1993. 31p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL—7906). Source: OSTI; NTIS; INIS; GPO. 
in a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
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plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
modes and failure mechanisms for the AFW system at the selected 
plants. Fort Calhoun was selected as the sixth plant for study. The 
product of this effort is a prioritized listing of AFW failures which 
have occurred at the plant and at other PWRs. This listing is in- 
tended for use by NRC inspectors in the preparation of inspection 
plans addressing AFW risk-important components at the Fort Cal- 
houn plant. 


19945 (NUREG/CR-5898) Auxiliary feedwater system risk- 
based inspection guide for the Point Beach nuclear power 
plant. Lloyd, R.C. (Pacific Northwest Lab., Richland, WA (United 
States)); Moffitt, N.E.; Gore, B.F.; Vo, T.V.; Vehec, T.A. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Safety and Analysis; Pacific Northwest Lab., Richland, 
WA (United States). Feb 1993. 30p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-8105). Source: OSTI; NTIS; INIS; GPO. 

In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
modes and failure mechanisms for the AFW system at the selected 
plants. Point Beach was selected as one of a series of plants for 
study. The product of this effort is a prioritized listing of AFW fail- 
ures which have occurred at the plant and at other PWRS. This 
listing is intended for use by NRC inspectors in the preparation of 
inspection plans addressing AFW risk-important components at the 
Point Beach plant. 


19946 (NUREG/CR-5933) High Pressure Coolant Injection 
(HPCI) system risk-based inspection guide for Dresden Nu- 
clear Power Stateion, Units 2 and 3. Shier, W. (Brookhaven 
National Lab., Upton, NY (United States)); Villaran, M.; Gunther, 
W. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Safety and Analysis; Brookhaven National 
Lab., Upton, NY (United States). Feb 1993. 52p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (BNL-NUREG-52343). Source: 
OSTI; NTIS; INIS; GPO. 

A review of the operating experience for the High Pressure 
Coolant Injection (HPCI) system at the Dresden Nuclear Power 
Station Units 2 and 3 is described in this report. The information 
for this review was obtained from Dresden Licensee Event Reports 
(LERs) that were generated between 1980 and 1989. These LERs 
have been categorized into 23 failure modes that have been priori- 
tized based on probabilistic risk assessment considerations. In 
addition, the results of the Dresden operating experience review 
have been compared with the results of a similar, industry wide op- 
erating experience review. This comparison provides an indication 
of areas in the Dresden HPC! system that should be given in- 
creased attention in the prioritization of inspection resources. 


19947 (NUREG/CR-5934) High Pressure Coolant Injection 
(HPCl) System Risk-Based Inspection Guide for Quad-Cities 
station, Units 1 and 2. Villaran, M. (Brookhaven National Lab., 
Upton, NY (United States)); Travis, R.; Gunther, W. Nuclear Regu- 
latory Commission, Washington, DC (United States). Div. of 
Systems Safety and Analysis; Brookhaven National Lab., Upton, 
NY (United States). Jan 1993. 54p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG-—52344). Source: OSTI; NTIS; 
INIS; GPO. 


The High Pressure Coolant Injection (HPC) system has been 
examined from a risk perspective. A System Risk-Based Inspection 
Guide (S-RIG) has been developed as an aid to HPCI system in- 
spections at Quad Cities. Included in this S-RIG is a discussion of 
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the role of HPCI in mitigating accidents and a presentation of a 
PRA-based failure modes which could prevent proper operation of 
the system. The S-RIG uses industry operating experience, includ- 
ing plant-specific illustrative examples to augment the basic PRA 
failure modes. It is designed to be used as a reference for both 
routine inspections and the evaluation of the significance of com- 
ponent failures. 


19948 (NUREG/CR-5959) High Pressure Coolant Injection 
(HPCI) system risk-based inspection guide for Enrico Fermi 
Atomic Power Plant, Unit 2. Villaran, M. (Brookhaven National 
Lab., Upton, NY (United States)); Travis, R.; Gunther, W. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Safety and Analysis; Brookhaven National Lab., Upton, 
NY (United States). Jan 1993. 53p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG-52352). Source: OSTI; NTIS; 
INIS; GPO. 

This report discusses the High Pressure Coolant Injection (HPCl) 
system which has been examined from a risk perspective. A Sys- 
tem Risk- Based Inspection Guide (S-RIG) has been developed as 
an aid to HPCI system inspections at the Enrico Fermi Unit 2 Nu- 
clear Power Plant. Included in this S-RIG is a discussion of the 
role of HPCI in mitigating accidents and a presentation of a PRA- 
based failure modes which could prevent proper operation of the 
system. The S-RIG uses industry operating experience, including 
plant-specific illustrative examples to augment the basic PRA faii- 
ure modes. It is designed to be used as a reference for both 
routine inspections and the evaluation of the significance of com- 
ponent failures. 


19949 (NUREG/CR-6012) Stiffness and damping proper- 
ties of a low aspect ratio shear wall building based on 
recorded earthquake responses. Hashimoto, P.S. (EQE Engi- 
neering Consultants, Irvine, CA (United States)); Tiong, L.W.; 
Steele, L.K.; Johnson, J.J.; Beck, J.L. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; EQE 
Engineering Consultants, irvine, CA (United States); California inst. 
of Tech., Pasadena, CA (United States). Mar 1993. 265p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

An investigation into the structural properties and seismic 
responses of a low aspect ratio shear wall building, which has con- 
struction similarity to typical nuclear plant structures, has been 
performed using actual recorded earthquake motions. This effort 
used a combination of modal identification to obtain structure 
modal parameters directly from the recorded motions, and elastic 
structural analysis using methods and criteria frequently employed 
by the nuclear industry. Modal parameters determined by modal 
identification provide excellent fits to the building motions recorded 
during the 1984 Morgan Hill earthquake. Modal parameters identi- 
fied for the 1989 Loma Prieta earthquake are more uncertain. 
Investigation of building stiffmesses generally confirms the ade- 
quacy of bounding estimates currently recommended for nuclear 
plant structure seismic analysis. Damping values identified for this 
building supplement the database being compiled to investigate 
current nuclear plant structure damping criteria. 


19950 (ORNL/FTR-4286) [Travel to Switzerland to review 
the status of a series of low-enriched uranium, graphite mod- 
erated critical experiments]: Foreign trip report, May 29-June 
9, 1992. Worley, B.A. Oak Ridge National Lab., TN (United 
States). 12 Jun 1992. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE93011103. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated in an IAEA-sponsored Coordination Re- 
search Program (CRP) Meeting to review the status of a series of 
low-enriched uranium (LEU), graphite moderated critical experi- 
ments to be carried out under guidance of the Program member 
countries: China, Germany, Japan, Russia, Switzerland, and the 
United States. The first set of critical experiments are being carried 
out at the PROTEUS facility of the Paul Schemer Institute in Villi- 
gen, Switzerland. The PROTEUS experiments will measure the 
effect of water ingress upon flux distributions and reflector control 
rod worths in an LEU graphite system, supplying new experimental 
data for use in validation of computer code predictions of important 





safety parameters. ne PROTEUS series of experiments are to be- 
gin in June 1992 and will be carried out over a period of three to 
four years. A follow-on set of experiments at the GROG facility in 
Moscow were proposed by Russia. The proposed experiments 
would measure the temperature coefficient of reactivity in an LEU 
graphite core for core temperatures up to 650 C. Two additional 
countries, the Netherlands and France, may join the CRP. 


19951 (ORNL/FTR-4477) [Reactor severe accident technol- 
ogy]: Foreign trip report, November 1-7, 1992. Taleyarkhan, 
R.P. Oak Ridge National Lab., TN (United States). 17 Nov 1992. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93009566. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this trip was to participate in a workshop on Nu- 
clear Safety Research Reactor (NSRR) Testing and Analyses and 
a workshop on Water Reactor Severe Accident Technology; to 
present two papers related to severe accident technology develop- 
ment for US Department of Energy (DOE) research reactors; and 
to conduct discussions with Japan Atomic Energy Research Insti- 
tute (JAERI) management and staff related to Advanced Neutron 
Source (ANS) reactor silicide fuel performance research under pos- 
tulated accident conditions. Details of the trip are presented. 


19952 (ORNL/FTR-4525) [Decommissioning techniques for 
research reactors]: Foreign trip report, January 15-24, 1993. 
Stover, R.L. Oak Ridge National Lab., TN (United States). 5 Feb 
1993. 9p. Sponsored by International Atomic Energy Agency, Vi- 
enna (Austria). DOE Contract ACO5-840R21400. Order Number 
DE93008861. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip report provides details of a consulting meeting at the 
IAEA to write a draft document on “Decommissioning Techniques 
for Research Reactors.” The objective of the document was to pro- 
vide information useful in the preparation and implementation of 
decommissioning projects for research reactors. The information 
was to be presented as guidelines and examples of practical solu- 
tions to problems involved with actual projects. The traveler worked 
together with two IAEA Scientific Secretaries and two consultants 
and one observer from the United Kingdom and Germany. At the 
end of the week, a 30-page draft document was completed includ- 
ing graphs of relevant decommissioning parameters (e.g., cost, 
dose, and waste volume) versus reactor rated power and energy 
production. 


19953 (PNL-8046) Pellet relocation testing results for four- 
foot-long tritium target rods. McKinnon, M.A.; Harding, N.E. 
Pacific Northwest Lab., Richland, WA (United States). May 1992. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007771. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses four-foot-long sections of a new production 
light-water reactor (NP-LWR) generic tritium target rod which were 
tested to determine if the length of the pellet pencils affects the 
amount of pellet material relocated during a burst and to character- 
ize the burst. This testing was conducted as a follow-on study of 
cladding strength and pellet relocation behavior of short target rod 
specimens [11 cm (4-4 in.)]. The results of these tests could be 
used to support safety analyses of the effects of rod bursting and 
pellet relocation on the performance of a NP-LWR reactor core dur- 
ing a postulated loss-of-coolant accident (LOCA). All burst tests of 
the target rods were performed in air because air is more reactive 


than the air-steam or water environment that accompanies a 
LOCA. 


19954 (SAND-—84-2153) The design, fabrication, testing, 
and analyses of four 1:32-scale steel containment models. 
Horschel, D.S. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1992. 113p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93006613. Source: OSTI; NTIS; INIS; GPO Dep. 

The fabrication, instrumentation, testing, and analyses of four 1: 
32-scale containment models that are representative of hybrid and 
free standing steel containment buildings found in the commercial 
nuclear power industry is documented in this report. This phase of 
the containment testing and analysis program was conducted at 
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Sandia National Laboratories for the US Nuciear Regulatory Com- 
mission from May 1981 to December 1984. The results from the 
testing provide data that was used to better understand the ulti- 
mate capacity of steel containment structures subjected to 
quasi-static pressure loadings and has provided structural data that 
can be further used to qualify and validate computer analysis pro- 
grams and techniques. The baseline containment configuration was 
a cylindrical shell capped with a hemispherical dome. Two baseline 
models were tested. To this baseline model, circumferential ring 
stiffeners were added to the second configuration and three repre- 
sentations of large penetrations—an equipment hatch and two 
personnel air locks—were added to the third containment configura- 
tion. The fabrication, structural test data, and the analyses of the 
containment models are presented in this report. 


19955 (SAND—90-0234) Ex-vessel severe accident review 
for the Heavy Water New Production Reactor. Bergeron, K.D. 
(ed.). Sandia National Labs., Albuquerque, NM (United States). 
Jan 1993. 372p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (NPRW-SA~—90-3). Order 
Number DE93010608. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

A part of the needed development work for the Heavy Water 
New Production Reactor (HW-NPR) currently being designed for 
the USDOE is a thorough assessment of the potential for severe 
(i.e., core-melt) accidents. An essential early element of the severe 
accident development program is to assess what applicable infor- 
mation already exists. Sandia National Laboratories is responsible 
for ex-vessel severe accident phenomena; this report is a survey 
and phenomenological review of relevant ex-vessel severe accident 
information from numerous sources, including work performed for 
the USNRC, DOE, the nuclear industry, and foreign programs. It 
provides a basis and context for future development work currently 
underway. The report addresses six areas of work: in-vessel melt 
progression; core debris-concrete interactions; fuel-coolant interac- 
tions; hydrogen combustion and distribution; other containment 
threats not covered by the above five categories; and the appropri- 
ate use of computer simulations codes. In each area, summaries of 
key experiments or analyses are given, along with data that could 
be useful for the assessment of severe accidents in the HW-NPR. 
In addition, areas requiring possible initial development work are 
identified. The individual chapters have been cataloged separately. 


19956 (SAND-92-0762) MELCOR assessment: Gedanken 
problems: Volume 1. Kmetyk, L.N. Sandia National Labs., Albu- 
querque, NM (United States). Jan 1993. 107p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (NPRW-SA-92-22). Order Number DE93008698. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The MELCOR code has been used to simulate a number of 
simple gedanken problems, with results compared to analytical so- 
lutions. Problems described in this volume include a saturated 
liquid depressurization, the adiabatic flow of hydrogen, transient 
heat flow in a semi-infinite solid with convective boundary condi- 
tions, cooling of rectangular and annular heat structures in a fluid, 
the self-initialization of steady-state radial temperature distributions 
in annular structures, and establishment of flow in a pipe. Sensitiv- 
ity studies have been done on time step effects and machine 
dependencies; nodalization studies and studies on code modelling 
options were also done when appropriate. All code problems identi- 
fied during these analyses have been corrected. 


19957 (SAND-92-2849) Experiments to investigate the 
effects of fuel/coolant interactions on direct containment heat- 
ing: The IET-8A and IET-8B experiments. Allen, M.D.; Blanchat, 
T.K.; Pilch, M.; Nichols, R.T. Sandia National Labs., Albuquerque, 
NM (United States). Feb 1993. 98p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93010614. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Two integral Effects Tests (IET-8A and IET-8B) were conducted 
to investigate the effects of fuel/coolant interactions on direct con- 
tainment heating. Scale models of the Zion reactor pressure vessel 
(RPV), cavity, instrument tunnel, and subcompartment structures 
were constructed in the Surtsey Test Facility at Sandia National 
Laboratories. The RPV was modeled with a melt generator that 
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had a hemispherical bottom head containing a graphite limitor plate 
with a 3.5-cm exit hole to simulate the ablated hole in the RPV bot- 
tom head that would be formed by ejection of an instrument guide 
tube in a severe nuclear power plant accident. The cavity con- 
tained 62 kg of water (half-filled). The containment basement floor 
inside the crane wag contained 71 kg of water, which corresponds 
to condensate levels in the Zion plant. A 43-kg initial charge of iron 
oxide/aluminunYchromium thermite was used to simulate corium 
debris on the bottom head of the RPV. In IET-8A, the molten ther- 
mite flowed under gravity through the hole in the melt generator 
into the reactor cavity model. In IET-8B, the molten thermite was 
ejected by 6.3 M.Pa steam into the reactor cavity. In the IET-8 ex- 
periments the Surtsey vessel atmosphere contained preexisting 
hydrogen to represent partial oxidation of the zirconium in the Zion 
core. The initial composition of the vessel atmosphere was 85.5 
mol. % No,9.8 mol. % Oo, and 4 mol. % He, and the initial absolute 
pressure was 0.2 MPa. Cavity pressure measurements showed 
that vigorous fuel/coolant interactions occurred in the cavity in both 
experiments. The total debris mass ejected into Surtsey in IET-8A 
was 8.6 kg, which resulted in a peak vessel pressure increase of 87 
kPa. In IET-8B, the total debris mass ejected into Surtsey was 42.9 
kg, which resulted in a peak vessel pressure increase of 243 kPa. 


19958 (SRL-ESS—91-914) Functional performance require- 
ments for seismic network upgrade. Lee, R.C. Westinghouse 
Savannah River Co., Aiken, SC (United States). 18 Aug 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93008928. Source: 
OSTI; NTIS; GPO Dep 

The SRL seismic network, established in 1976, was developed 
to monitor site and regional seismic activity that may have any po- 
tential to impact the safety or reduce containment capability of 
existing and planned structures and systems at the SRS, report 
seismic activity that may be relevant to emergency preparedness, 
including rapid assessments of earthquake location and magnitude, 
and estimates of potential on-site and off-site damage to facilities 
and lifelines for mitigation measures. All of these tasks require SRL 
seismologists to provide rapid analysis of large amounts of seismic 
data. The current seismic network upgrade, the subject of this 
Functional Performance Requirements Document, is necessary to 
improve system reliability and resolution. The upgrade provides 
equipment for the analysis of the network seismic data and re- 
placement of old out-dated equipment. The digital network upgrade 
is configured for field station and laboratory digital processing sys- 
tems. The upgrade consists of the purchase and installation of 
seismic sensors,, data telemetry digital upgrades, a dedicated Seis- 
mic Data Processing (SDP) system (already in procurement stage), 
and a Seismic Signal Analysis (SSA) system. The field stations 
and telephone telemetry upgrades include equipment necessary for 
three remote station upgrades including seismic amplifiers, voltage 
controlled oscillators, pulse calibrators, weather protection (includ- 
ing lightning protection) systems, seismometers, seismic amplifiers, 
and miscellaneous other parts. The central receiving and recording 
station upgrades will include discriminators, helicopter amplifier, 
omega timing system, strong motion instruments, wide-band veloc- 
ity sensors, and other miscellaneous equipment. 


19959 (UCRL-ID-110122) Potential transportation acci- 
dents and nearby facility accidents at the proposed New 
Production Reactor, Savannah River site: Lawrence Livermore 
National Laboratory New Production Reactors Project. Chung, 
D.H. Lawrence Livermore National Lab., CA (United States). 
May 1991. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007770. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is Technical Letter Report (TLR) assesses the scope of po- 
tential problems which may be arising from transportation accidents 
and accidents at nearby industrial and/or military facilities with ref- 
erence to the proposed New Production Reactor (NPR) facility at 
the Savannah River (SR) site. The task is to assist in our develop- 
ment of external event design criteria in support of Title | and Title 
ll designs. At the SR-NPR site, transportation accidents are de- 
fined to be accidents involving aviation traffic of all types, railroad 
traffic, and truck traffic. The nearby industrial and/or military facili- 
ties pose a threat to a NPR facility by their potential for industrial 
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and/or military accidents, i.e., chemical plant fires, explosions, 
munition plant explosions and associated fires, toxic gas cloud ex- 
plosions, etc. We based our assessment on the existing Nuclear 
Regulatory Commission (NRC) regulations for commercial nuclear 
power plants as well as guidelines provided for by the DOE offices. 
Applicable regulations are listed, and for analyses, useful refer- 
ences are provided. On the basis of this preliminary assessment, it 
is concluded that: the SR-NPR site requires a detailed study in 
relation to transportation accidents and investigate into all the regu- 
latory guides and their provisions are satisfied; and hazard 
assessment for industrial accidents needs to be performed. In par- 
ticular, we recommend a systematic hazard analysis of waste 
tanks present in the SR site must be performed as these waste 
tanks are a serious problem. The possibility of an explosion of an 
unstable chemical (such as ferrocyanide) or a flammable gas must 
be taken seriously because of the magnitude of the radioactive in- 
ventory available for disposal on the site. 


19960 (UCRL-ID—110125) Title | seismic design criteria and 
guidance for New Production Reactors (NPR). Nelson, T.A. 
(Lawrence Livermore National Lab., CA (United States)); Short, 
S.A. Lawrence Livermore National Lab., CA (United States). Jan 
1992. 101p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007765. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides seismic design criteria to be used in the 
design of structures, systems, and components (SSCs) for the De- 
partment of Energy’s New Production Reactors at the Savannah 
River Site (SRS) and Idaho National Engineering Laboratory 
(INEL). 


19961 (UCRL-ID—110126) Seismic design strategy for New 
Production Reactors (NPR). Nelson, T.A. (Lawrence Livermore 
National Lab., CA (United States)); Murray, R.C.; Short, S.A; 
Kennedy, R.P. Lawrence Livermore National Lab., CA (United 
States); Structural Mechanics Consulting, Inc., Yorba Linda, CA 
(United States). Feb 1992. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93007763. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report documents the philosophy and rationale used in de- 
veloping Title 1 seismic design criteria for New Production Reactor 
(NPR) designs. NPR seismic design criteria have been developed 
utilizing knowledge gained from seismic design of commercial nu- 
clear power plants and concurrently considering aspects unique to 
production reactors. The criteria are based on probabilistic perfor- 
mance goals for safety and production. The techniques used to 
develop the criteria to meet the performance goals are described. 
The criteria include the following: classification of structures, sys- 
tems, and components (SSCs); specification of ground motion; 
response evaluation methods; permissible response levels; and 
ductile detailing requirements. The methodologies used to deter- 
mine Title 1 ground motion are described for the two potential sites, 
the Idaho National Engineering Laboratory and the Savannah River 
Site. Commercial nuclear power plant seismic design measures 
have not been applied to new plants for a number of years. As a re- 
sult, some areas required updating to reflect recent refinements in 
the state-of-the-art for seismic design as summarized in this report. 
The resulting NPR Title 1 seismic design criteria are modern, ratio- 
nal criteria appropriate for the design of nuclear reactor facilities. 


19962 (UCRL-ID—113438) Workshop on developing safe 
software: Final report. Lawrence, J.D. Lawrence Livermore Na- 
tional Lab., CA (United States). 30 Nov 1992. 30p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE93011724. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Workshop on Developing Safe Software was held July 22— 
23 at the Hotel del Coronado, San Diego, California. The purpose 
of the workshop was to have four world experts discuss among 
themselves software safety issues which are of interest to the U. 
S. Nuclear Regulatory Commission (NRC). These issues concern 
the development of software systems for use in nuclear power 
plant protection systems. The workshop comprised four sessions. 
Wednesday morning, July 22, consisted of presentations from each 
of the four panel members. On Wednesday afternoon, the panel 





members went through a list of possible software development 
techniques and commented on them. The Thursday morning, July 
23, session consisted of an extended discussion among the panel 
members and the observers from the NRC. A final session on 
Thursday afternoon consisted of a discussion among the NRC ob- 
servers as to what was teamed from the workshop. 


19963 (WHC-SA-1672) Seismic analysis of a vacuum ves- 
sel. Chen, W.W. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1993. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-930702- 
7: Pressure vessel and piping conference, Denver, CO (United 
States), 25-29 Jul 1993). Order Number DE93006885. Source: 
OSTI; NTIS; GPO Dep. 

This paper presents the results of the seismic analysis for the 
preliminary design of a vacuum vessel for the ground engineering 
system (GES) of the SP-100 project. It describes the method of 
calculating the elevated seismic response spectra at various levels 
within the vacuum vessel using the simplified computer code devel- 
oped by Weiner. A modal superposition analysis under design 
response spectra loading was performed for a three-dimensional 
finite-element model using the general-purpose finite-element com- 
puter code ANSYS. The in-vessel elevated seismic response 
spectra at various levels in the vacuum vessel, along with vessel 
mode shapes and frequencies are presented. Also included are 
descriptions of the results of the modal analyses for some signifi- 
cant preliminary design points at various elevations of the vessel. 


19964 (WHC-SA-1747) Event reporting as a management 
feedback system. Leitz, E.E. Westinghouse Hanford Co., Rich- 
land, WA (United States). Jan 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-930243-5: Data banks for risk assessment workshop, Au- 
gusta, GA (United States), 2-3 Feb 1993). Order Number 
DE93009432. Source: OSTI; NTIS; INIS; GPO Dep. 

Early in the operation of nuclear facilities, it became evident that 
various events were deserving of formal investigation, documenta- 
tion of the corrective action deemed necessary, and followthrouoh 
on implementation corrective action. Over the years, the system for 
accomplishing this has been enhanced and formalized, but the pri- 
mary reason for an Event Reporting System (preventing recurrence 
of adverse events and improving operations) has remained un- 
changed. This study evaluates the Westinghouse Hanford Company 
(WHC) Event Reporting System as a management tool or system 
that has the primary purpose of detecting variances in product out- 
puts, even noteworthy improvements, with a feedback mechanism 
for altering the normal input to the process when justified. This 
concept is valuable in helping management to optimize the use of 
this system and increase its effectiveness as a management tool. 


19965 (WSRC-MS—92-294) Priority ranking of safety- 
related systems for structural enhancement assessment at 
Savannah River Site. Kao, G.C.; Daugherty, W.L.; Barnes, D.M. 
Westinghouse Savannah River Co., Aiken, SC (United States). Sep 
1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACOS-89SR18035. (CONF-930702-1: Pres- 
sure vessel and piping conference, Denver, CO (United States), 
25-29 Jul 1993). Order Number DE93001897. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In order to extend the service life of safety related structures and 
systems in a logical manner, a Structural Enhancement Program 
was initiated to evaluate the structural integrity of eight (8) sys- 
tems, namely: Cooling Water System, Emergency Cooling System, 
Moderator Recovery System supplementary Safety System, Water 
Removal System, Service Raw Water System, Service Clarified 
Water System, and River Water System. Since the level of impor- 
tance of each system to reactor operations varies from one system 
to another, the scope of structural integrity evaluation for each sys- 
tem should be prioritized accordingly. This paper presents the 
assessment of system priority for structural evaluation based on a 
ranking methodology and specifies the level of structural evaluation 
consistent with the established priority. The effort was undertaken 
by a five-member panel representing four (4) major disciplines, 
including. structures, rea .or engineering/operations, risk manage- 
ment and materials. The above systems were divided into a total of 
thirty-five (85) subsystem. These subsystems were then ranked 
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with six (6) attributes, namely: Safety Classification, Degradation 
Mechanisms, Difficulty of Replacement, Failure Mode, Radiation 
Dose to Workers and Consequence of Failure. Each attribute was 
assigned a set of consequences or events with corresponding 
weighting scores. The results of the ranking process yielded two 
groups of subsystems, categorized as Priority | and li subsystems. 
The level of structural assessment was then formulated accord- 
ingly. The prioritized approach will allow more efficient allocation of 
resources, so that the Structural Enhancement Program can be im- 
plemented in a cost-effective and efficient manner 


19966 (WSRC-RP-92-1377) Methods and criteria for safety 
analysis (FIN L2535). Westinghouse Savannah River Co., Aiken, 
SC (United States). Dec 1992. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93011781. Source: OSTI; NTIS; INIS; GPO Dep. 

In response to the NRC request for a proposal dated October 
20, 1992, Westinghouse Savannah River Company (WSRC) sub- 
mit this proposal to provide contractural assistance for FIN L2535, 
“Methods and Criteria for Safety Analysis,” as specified in the 
Statement of Work attached to the request for proposal. The State- 
ment of Work involves development of safety analysis guidance for 
NRC licensees, arranging a workshop on this guidance, and revis- 
ing NRC Regulatory Guide 3.52. This response to the request for 
proposal offers for consideration the following advantages of 
WSRC in performing this work: Experience, Qualification of Per- 
sonnel and Resource Commitment, Technical and Organizational 
Approach, Mobilization Plan, Key Personnel and Resumes. In addi- 
tion, attached are the following items required by the NRC: 
Schedule Il, Savannah River Site - Job Cost Estimate, NRC Form 
189, Project and Budget Proposal for NRC Work, page 1, NRC 
Form 189, Project and Budget Proposal for NRC Work, page 2, 
Project Description. 


19967 (WSRC-RP-1346-Del.Ver.) Report on the qualifica- 
tion of buried piping for the K-area. Samaddar, S.K. 
Westinghouse Savannah River Co., Aiken, SC (United States). Dec 
1990. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93009585. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this report is to qualify the buried piping in the K- 
Reactor area by comparison to that of the L-Reactor area. The 
scope of this qualification includes the following lines: Cooling Wa- 
ter - East and West, Cooling Water Effluent Line, Recirculating 
Water Line and Cooling Water Bypass Line. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


2401 Power Systems 


19968 (CONF-9111173-, pp. 5-16) Impact of integrating ad- 
vanced power system technologies on real-time control and 
operation of electric power systems. Tam, K.S. (Virginia Poly- 
technic Inst. and State Univ., Balcksburg, VA (US)). Oak Ridge 
National Lab., TN (United States). Jul 1992. DOE Contract ACO5- 
840R21400. From Workshop on real-time control and operation of 
electric power systems; Denver, CO (United States); 19-21 Nov 
1991. In Workshop on real-time control and operation of electric 
power systems: Proceedings. 200p. Order Number DE92041387. 
Source: OSTI; NTIS. 

In view of future challenges and the fact that the existing facili- 
ties are pushing closer and closer to their hunts, improvement on 
real-time control and operation becomes very important for reliable 
and economic operation of power systems. This paper concen- 
trates on the impact of advanced power system technologies and 
their integration into the electric power system. The topics include 
power electronics, energy storage technologies, advanced power 
generation technologies, renewable energy sources, advanced 
power transmission technologies, load management and distribu- 
tion automation. A list of recommended short- term and long-term 
R&D topics is presented. 
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19969 (CONF-9111173-, pp. 17-30) Power electronic appli- 
cations for improved power system performance. Smith, J.C.; 
McGranagham, M.; Zavadil, R.M.; Tang, L.; Krein, S. Oak Ridge 
National Lab., TN (United States). Jul 1992. DOE Contract ACO5- 
840R21400. From Workshop on real-time control and operation of 
electric power systems; Denver, CO (United States); 19-21 Nov 
1991. In Workshop cn real-time control and operation of electric 
power systems: Proceedings. 200p. Order Number DE92041387. 
Source: OSTI; NTIS. 

The Power Electronics Application Center has estimated that by 
the year 2000, over half of the energy produced for load in the US 
will pass through a power electronic device on the way to its final 
point of use. Advances in power electronics technology are creat- 
ing the way for the “second electronics revolution,” the first having 
already occurred in microelectronics. The increased controllability 
and flexibility offered by power electronic systems marks the begin- 
ning of a new era in design and operation of electric power 
systems. Increased loadings on existing transmission lines, the in- 
ability to build new lines, and inadvertent interchange of energy are 
causing power systems to operate closer to their design limits for 
longer periods of time than ever anticipated, taxing the ability of 
conventional control systems to assure a stable supply of reliable 
power. Solid state, high power electronic switches offer a degree of 
precision and speed of response which is unavailable with conven- 
tional technology. Power electronics offers a robust path for 
solution of current operating problems, while also offering a frame- 
work for integrating, a diverse range of generation, storage, 
transmission, distribution, utilization, and renewable technologies in 
the future. Significant advances are required in power electronic 
devices, systems, controls, and applications engineering for the full 
benefits of the technology to be realized. The related fields of 
superconductivity and artificial intelligence offer additional 


opportunities for unproved system performance. Advances in com- 
munications technology and computer hardware and software will 
be required simultaneously for the greater flexibility of power elec- 
tronic systems to be applied to solving current problems and to 
provide system operators with new tools to solve the operating 


problems of the future 


19970 (CONF-9111173-—, pp. 31-41) Research and develop- 
ment needs for power system control through 2020. Kirkham, 
H. (California Inst. of Technology, Pasadena (US)). Oak Ridge Na- 
tional Lab., TN (United States). Jul 1992. From Workshop on 
real-time control and operation of electric power systems; Denver, 
CO (United States); 19-21 Nov 1991. In Workshop on real-time 
control and operation of electric power systems: Proceedings. 
200p. Order Number DE92041387. Source: OSTI; NTIS. 

A long-term strategy for the integration of new control technolo- 
gies for power generation and delivery by proposed: the industry 
would benefit from an evolutionary approach that would adapt to its 
needs future technologies as well as those that it has so far ig- 
nored. The integrated operation of the entire system, including the 
distribution system, has been proposed as a future goal. Control of 
new forms of generation will be important. In transmission, the ac- 
tive control of power flow in response to system operational needs 
could be incorporated. New control technologies can play an im- 
portant role. Industry conservatism means that opportunities for 
research and development in the area of overall system integration 
and optimal operation can justify government involvement. 


19971 (CONF-9111173-, pp. 43-54) Advanced measure- 
ment, communication and information systems using data 
fusion techniques. Fischi, R. (RESHET, Inc. Philadelphia, PA 
(US)); Kam, M. Oak Ridge National Lab., TN (United States). Jul 
1992. DOE Contract AC05-840R21400. From Workshop on real- 
time control and operation of electric power systems; Denver, CO 
(United States); 19-21 Nov 1991. In Workshop on real-time control 
and operation of electric power systems: Proceedings. 200p. Or- 
der Number DE92041387. Source: OSTI; NTIS. 

There is growing interest in the issues of sensor fusion and 
distributed data integration in power systems. This interest is moti- 
vated by needs to reduce the volume of data sent to the energy 
management system and by the in uncertainty of the available 
data. Similar issues are being addressed in radar and distributed 
control, producing new algorithms for intelligent decision making for 
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systems which employ a large number of sensors. The sensors 
may be geographically dispersed and may use different physical 
principles in their operation. Moreover, occasional failures and fluc- 
tuations in sensor performance are expected. In this paper, we 
review recent progress in sensor fusion and distributed detection, 
consider the use of recent results in these areas in power systems 
and identify technology transfer issues and required R & D. Appii- 
cations of data fusion in power systems includes: the design of 
efficient energy management systems for data assessment from 
several SCADA systems; integration of several different algorithms 
for contingency selection and ranking and for voltage collapse 
prediction; development of decision and control algorithms for sub- 
station automation to facilitate efficient data integration; and 
synthesis of global strategies for operation planning. 


19972 (CONF-9111173-, pp. 55-66) The application of pre- 
cise time synchronization for real time control and operation 
of electric power systems. Esztergalyos, J. (Bonneville Power 
Administration, Portland, OR (US)); Martin, K.E.; Nordstrom, J.M.; 
Coleman, D.A. Oak Ridge National Lab., TN (United States). Jul 
1992. From Workshop on real-time control and operation of electric 
power systems; Denver, CO (United States); 19-21 Nov 1991. In 
Workshop on real-time control and operation of electric power sys- 
tems: Proceedings. 200p. Order Number DE92041387. Source: 
OSTI; NTIS. 

Precise time is used by time Bonneville Power Administration 
(BPA) for on-line monitoring of the power system, to provide time 
synchronization for system monitoring equipment, and to assist m 
event analysis when a disturbance occurs on the transmission 
system. Currently BPA has a h and development project for a pro- 
totype synchronous voltage phase-angle measurement system 
which has been operating since September 1990. This paper will 
present results of this project and discussed research efforts that 
will result in further applications of voltage phase-angle measure- 
ment. Additional R&D is also needed for more accurate and 
reliable precise time equipment and the development of standards 
for disseminating time and frequency. 


19973 (CONF-9111173-, pp. 67-74) Requirements in power 
system measurement and communications. Balu, N. (Electric 
Power Research Inst., Palo Alto, CA (US)); Cauley, G. Oak Ridge 
National Lab., TN (United States). Jul 1992. From Workshop on 
real-time control and operation of electric power systems; Denver, 
CO (United States); 19-21 Nov 1991. In Workshop on real-time 
control and operation of electric power systems: Proceedings. 
200p. Order Number DE92041387. Source: OSTI; NTIS. 

This paper examines the forces which shape future needs in 
power system measurement and communications. Utilities find they 
must meet a steadily increasing demand with existing generation 
and transmission resources, which are already more than ever be- 
fore. The introduction of a Flexible AC TrAnsmission System 
(FACRS) will address some of these control problems, but will also 
create new demands on power system measurement and commu- 
nications. The paper explains how these industry changes expand 
the need for new techniques in acquiring and processing real time 
power system data. The most significant changes are the need to 
calculate dynamic on-line system operating limits and the need for 
precise time synchronization of data. The utility communications 
systems of the future must be decentralized, yet tightly integrated 
and must be based on broadly accepted standards. Local micro- 
processors at substations and generating stations will be the basic 
module in times integrated network. These standard processors will 
perform a myriad of lower order system control functions, with high 
level applications performed at central control centers. Success of 
integrated communications depends on the establishment of ac- 
cepted standards for hardware, software, communications and data 
access. 


19974 (CONF-9111173-, pp. 75-87) Real-time control and 
operation of power systems. Fink, L.H. (Univ. of California, 
Berkeley (US)); Avramovic, B.; Adibi, M.M.; Papalexopoulos, A.; 
Van Slyck, L.S.; Wu, F.F. Oak Ridge National Lab., TN (United 
States). Jul 1992. DOE Contract AC05-840R21400. From Work- 
shop on real-time control and operation of electric power systems; 
Denver, CO (United States); 19-21 Nov 1991. In Workshop on 





real-time control and operation of electric power systems: Proceed- 
ings. 200p. Order Number DE92041387. Source: OSTI; NTIS. 

The industry is nearly a generation into a period of profound 
change, technical, financial, and sociological. Conventional power 
system operation and control practices evolved in an environment 
of generally robust systems, with the challenge being to minimize 
production costs. Now, the theory, experience, and practice that 
were developed and have sustained the industry during its first 
century of existence are becoming inadequate to new and still 
evolving circumstances. New challenges are being imposed, asso- 
ciated with secure operation of systems that are less robust, with 
the imposition of new demands, and perhaps most importantly, 
with radical restructuring of the industry. These challenges reflect a 
need for devising new strategies relevant to a restructured industry 
and increased environmental and economic constraints. AGC 
presents the appearance of a mature practice, comprising a more 
or less standard package of basic algorithms reflecting its evolu- 
tionary growth. The basic paradigm is control of active power, 
rather than of energy; operation planning functions are not fully in- 
tegrated with on-line control, and dynamic dispatch is only recently 
being offered. Direct control of load is still experimental.‘ Static’ se- 
curity constrained dispatch, which is restricted to active power only, 
is possible, with several suitable linear programming techniques 
being available. Such an approach can be effective in systems 
subject to thermal limits on line flows, so long as they have VAR 
support adequate to maintain their voltage profile. On many sys- 
tems, however, VAr resources are no longer completely adequate, 
and if security control is to include the consideration of bus 
voltages and the dispatch of reactive power, as it should, the prob- 
lem’s complexity is increased significantly, to the extent that 
real-time application is still a future goal for large systems. System 
restoration practices are still embryonic. 


19975 (CONF-9111173-, pp. 89-99) New modeling, analysis 
and computation techniques for power system control cen- 
ters. Bose, A. (Arizona State Univ., Tempe (US)); Green, T.A. Oak 
Ridge National Lab., TN (United States). Jul 1992. DOE Contract 


AC05-840R21400. From Workshop on real-time control and opera- 
tion of electric power systems; Denver, CO (United States); 19-21 
Nov 1991. In Workshop on real-time control and operation of elec- 


tric power systems: Proceedings. Number 


DE92041387. Source: OSTI; NTIS. 

In this paper the new modeling, analysis and computation tech- 
niques needed in the new generation of electric power system 
control centers are outlined. The motivation is to provide better uti- 
lization of the power system. This means better economy, which 
requires more elaborate optimization, with acceptable security, 
winch requires more accurate analysis of the system behavior. At 
present, the optimization available is advancing from not consider- 
ing system hunts (economic dispatch) to taking into account the 
steady-state constraints (optimal power flow), while analyzing the 
system is limited to its steady-state behavior (static security analy- 
sis). The addition of dynamic analysis (transient, dynamic, and 
voltage stabilities) is desperately needed but remains a challenge. 
The calculation of these security limits and their reflection into the 
option are also significant challenges. The effects of the coming 
deregulatory operational environment further adds to the option 
complexity. The paper first outlines the functional needs of the next 
generation control center applications and translates them to the 
new modeling and analysis needs. These are compared to the 
trends in the computer software and hardware technologies. The 
research and development required to utilize the new technologies 
to meet the requirements for future power system control is de- 
duced from this comparison. Although the solution of large sets of 
algebraic-differential equations utilizing vector/parallel processing is 
the key to reaching this goal, past experience dictates that the ac- 
tual modeling and formulation of the problem in particular ways will 
make the solution easier. 


200p. Order 


19976 (CONF-9111173-, pp. 101-111) Current challenges 
for the electric power industry. El-Keib, A.A. (Univ. of Alabama, 
Tuscaloosa (US)); Ding, H.; Carroll, C.C.; Haskew, T.; Smith, R.E.; 
Black, L.; Frazier, G.; Erwin, S.; Murib, T.; Day, L. Oak Ridge 
National Lab., TN (United States). Jul 1992. DOE Contract AC05- 
840R21400. From Workshop on real-time control and operation of 
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electric power systems; Denver, CO (United States); 19-21 Nov 
1991. In Workshop on real-time control and operation of electric 
power systems: Proceedings. 200p. Order Number DE92041387. 
Source: OSTI; NTIS. 

Issues such as the Clean Air Act of 1990, the ever increasing 
size and complexity of power systems, and the growing need of al- 
most real-time processing of computationally intensive tasks 
present the power industry with challenging problems. This paper 
discusses issues related to the enactment of the Clean Air Act of 
1990 on the power industry practices and the application of parallel 
processing, neural networks and the Genetic Algorithms (an opti- 
mization algorithm) to power system problems. Also, it reports on 
related research currently being conducted at The University of Al- 
abama Preliminary results are presented along with suggestions for 
future research work. 


19977 (CONF-9111173-, pp. 113-123) Real-time power sys- 
tem analysis: Feasibility and critical technologies. Pearson, 
E.W. (Battelle Pacific Northwest Lab., Richland, WA (US)); Trud- 
nowski, D.J.; Hauer, J.F.; Watkins, D.S. Oak Ridge National Lab., 
TN (United States). Jul 1992. From Workshop on real-time control 
and operation of electric power systems; Denver, CO (United 
States); 19-21 Nov 1991. In Workshop on real-time control and op- 
eration of electric power systems: Proceedings. 200p. Order 
Number DE92041387. Source: OSTI; NTIS. 

Electrical power systems face increasing demands to serve new 
or unusual loads, to integrate unconventional new resources, and 
to transmit power m unforeseen ways. These expanding demands 
win require utilities to operate existing facilities closer to their limits, 
thus increasing the performance requirements of operation and 
control systems. In this paper we use the challenges posed by 
power system stability analysis to motivate a discussion of the 
technologies required to advance the state of the art in real-time 
power system control. We consider the computational requirements 
of system stability analysis techniques such as transient simulation, 
eigenanalysis, time-domain model fitting, and frequency-response 
calculations. Additional requirements are imposed by the necessity 
that the computational results support either human or automated 
decision making. We then address the role that critical computer 
and information technologies must play in addressing these needs. 
Our emphasis is on high performance computing, where we con- 
sider both hardware issues and algorithmic requirements. Data 
management, user interface, visualization, and expert system tech- 
nologies are also discussed. We conclude by suggesting elements 
of a strategic plan for creating the next generation of computer 
tools for power system analysis, and for their use in real-time con- 
trol applications. 


19978 (CONF-9111173—, pp. 125-136) Perspectives on the 
potential use of intelligent and adaptive controls for electric 
power system operations. King, R.L. (Mississippi State Univ., 
Mississippi State (US)); Oatts, M.L. Oak Ridge National Lab., TN 
(United States). Jul 1992. DOE Contract AC05-840R21400. From 
Workshop on real-time control and operation of electric power sys- 
tems; Denver, CO (United States); 19-21 Nov 1991. In Workshop 
on real-time control and operation of electric power systems: Pro- 
ceedings. 200p. Order Number DE92041387. Source: OSTI; NTIS. 

The problem with the p systems used for control and operation 
is that they employ at best, a loosely-coupled or, in the worst 
cases, a completely decoupled, hierarchial, control scheme. As 
new operating requirements and constraints are being placed upon 
the existing control systems, it is expected that they will become 
significantly less capable of satisfactorily managing the bulk power 
systems. Therefore, it is essential to begin to define the operating 
and technical requirements for the next generation of Energy Man- 
agement Systems (EMS). This paper will present perspectives on 
the potential use of intelligent and adaptive controls in the next 
generation of EMS. It will provide the reader with functional 
requirements for intelligent computing systems. The paper will ad- 
dress the power system of the future at two distinct time periods. 
The first will be a near term, evolutionary look at the power system 
of the year 2000. The second will be a more revolutionary look at 
one potential operating o for the year 2020. The research applica- 
tions suggested for the near term are based upon existing 
problems and what we believe can be realized with intelligent and 
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adaptive controls by the year 2000. The scenario for the year 2020 
is more nebulous due to the problems of forecasting the future. 
Our engineering assessment of the future is complicated by the 
fact that we cannot “crystal ball” what new scientific discoveries or 
technologies will become economically practical that far into the 
future. However, we will make some assumptions about new tech- 
nologies and comment upon the impact they possibly will have on 
real-time control in the year 2020. 


19979 (CONF-9111173-, pp. 137-148) Control of future en- 
ergy management systems - coping with uncertainty and 
complexity. Patton, J.B. (Univ. of Maine, Orono (US)); Whittier, 
W.P.; Walk, S.R. Oak Ridge National Lab., TN (United States). Jul 
1992. DOE Contract AC05-840R21400. From Workshop on real- 
time control and operation of electric power systems; Denver, CO 
(United States); 19-21 Nov 1991. In Workshop on real-time control 
and operation of electric power systems: Proceedings. 200p. Or- 
der Number DE92041387. Source: OSTI; NTIS. 

This paper examines the dilemma faced by electric utilities in 
controlling an increasingly complex and uncertain system. System 
operators are being deluged with a vast amount of data that re- 
quires sophisticated analysis and database management tools. This 
paper traces the source of growing system un- certainty, summa- 
rizes the software tools that system operators must use to monitor 
and control the system, and explains how smart devices are being 
used to distribute data processing. It also discusses how fourth 
generation software tools and concepts (e.g. artificial intelligence, 
expert systems, and neural networks) will be used to enable sys- 
tem operators to assimilate a vast amount of information quickly. 


19980 (CONF-9111173-, pp. 149-159) Integration of dis- 
tributed transient measurement technology into power system 
operation, control, and protection. Girgis, A.A. (Clemson Univ., 
SC (US)); Lubkeman, D.L. Oak Ridge National Lab., TN (United 
States). Jul 1992. DOE Contract AC05-840R21400. From Work- 
shop on real-time control and operation of electric power systems; 
Denver, CO (United States); 19-21 Nov 1991. In Workshop on 
real-time control and operation of electric power systems: Proceed- 
ings. 200p. Order Number DE92041387. Source: OSTI; NTIS. 

This paper addresses new concepts in the real-time control and 
operation of power systems with emphasis on adaptive control and 
protection. The new data acquisition systems being installed in 
transmission substations record current and voltage waveforms at 
a high sampling rate. Although this type of information is currently 
limited to post-event analysis, it is anticipated that a variety of new 
applications are possible if an integrated system consisting of mul- 
tiple recorders. can be constructed. The availability of this type of 
information makes it possible to implement a number of new func- 
tions related to power system control and protection. Identification 
of a disturbance monitoring and adaptive control and protection of 
power system, are based on 60 Hz phaser quantities, harmonics 
and high frequency components. Frequency deviation and its rate 
of change in addition to the rate of change of voltage and current 
phasers are also required information for the identification of a long 
term disturbance. This paper gives a brief overview of the present 
status of the state of the art in digital protection. Measurement 
techniques for calculating phasors and frequency deviation are dis- 
cussed as well. Applications based on this type of information, 
such as disturbance identification and location as well as the esti- 
mation of generation/load imbalance are also described. Finally, a 
description of the software required to develop an integrated sys- 
tem is also given. This paper concludes by summarizing research 
and development efforts required to realize an integrated system 
based on digital fault recording technology. 


19981 (PNL-SA-21265) Advances in the identification of 
electrochemical transfer function models using Prony analy- 
sis. Trudnowski, D.J. (Pacific Northwest Lab., Richland, WA 
(United States)); Donnelly, M.K.; Hauer, J.F. Pacific Northwest 
Lab., Richland, WA (United States). Feb 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-930279-2: IEEE winter power meeting, 
Columbus, OH (United States), Feb 1993). Order Number 
DE93009424. Source: OSTI; NTIS; GPO Dep. 
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This paper further advances the usefulness and understanding of 
Prony analysis as a tool for identification of power system electro- 
mechanical oscillation models. These linear models are developed 
by analyzing power system ring-down data. The presented results 
allow more generality in the assumed model formulation. In 
addition, a comparison is made between Prony analysis and au- 
toregressive moving-average (KARMA) modeling, which has also 
been proposed for analysis of system oscillations. Under the condi- 
tions investigated, the Prony algorithm performed more accurate 
identification. 


19982 (PNL-SA-21283) Order reduction of large-scale 
linear oscillatory system models. Trudnowski, D.J. Pacific North- 
west Lab., Richland, WA (United States). Feb 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-930279-1: IEEE winter power meeting, 
Columbus, OH (United States), Feb 1993). Order Number 
DE93009480. Source: OSTI; NTIS; GPO Dep. 

Eigenanalysis and signal analysis techniques of deriving repre- 
sentations of power system oscillatory dynamics result in very 
high-order linear models. In order to apply many modern control 
design methods, the models must be reduced to a more manage- 
able order while preserving essential characteristics. Presented in 
this paper is a model reduction method well suited for large-scale 
systems. The method searches for the optimal subset of the high- 
order model that best represents the system. An Akaike information 
criterion is used to define the optimal reduced model. The method 
is first presented, and then examples of applying it to Prony analy- 
sis and eigenanalysis models of power systems are given. 


2402 Power System Networks, Transmission and 
Distribution 


19983 (ANL/ES/CP-78917) Assessment of the impact of 
HTSCs on superconducting fault-current limiters. Giese, R.F. 
(Argonne National Lab., IL (United States)); Runde, M. Argonne 
National Lab., IL (United States); Energiforsyningens Forskningsin- 
stitutt A/S, Trondheim (Norway). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States); Norges Almenvitenskapelig 
Forskningsraad, Oslo (Norway). DOE Contract W-31109-ENG-38. 
(CONF-930433—-4: 55. annual American power conference, 
Chicago, IL (United States), 13-15 Apr 1993). Order Number 
DE93009986. Source: OSTI; NTIS; GPO Dep. 

The possible impact of nitrogen-cooled superconductors on the 
desip and cost of superconducting fault-current limiters is assessed 
by considering the technical specifications such devices must meet 
and by comparing material properties of 77-K and 4-K supercon- 
ductors. The main advantages of operating superconductors at 77 
K are that the refrigeration operating cost is reduced by a factor of 
up to 25 and the refrigeration capital cost is reduced by a factor of 
up to 10. The heat capacity is several orders of magnitude Larger 
at 77 K and at 4 K. This phenomenon increases conductor stability 
against flux jumps but makes switching from the superconducting 
to the normal state slow and difficult. Therefore, a high critical cur- 
rent density, probably at least 10° A/cm?, is required. 


19984 (DEFU-KR-16(ed.2)) 50-60 kV stations. Danske 
Elvaerkers Forenings Udredningsafdeling (DEFU), Lyngby (Den- 
mark). Dec 1992. 60p. (In Danish). Order Number DE93784749. 
Source: OSTI; NTIS. 

Guidelines are given for the design of 50-60 kV stations. Possi- 
bilities for the simplification of 50-60 kV systems in 50-60/10-20 kV 
stations are explained. Suggestions are presented related to the 
choice of the cross-section width of the conductor, the design and 
control measurement of the earthing system, the choice of coupling 
apparatus, the use and choice of the lightning conductor and spark 
arrestor and the protection of the station from a possible direct 
strike of lightning. (AB). 


19985 (KTMW/E-B—126) Distribution automation in Finland: 
Final report of the research programme 1990-1992. Lehtonen, 
M. Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 
1993. 104p. (In Finnish). Project KTM-283/881/87. Order Number 
DE93784816. Source: OSTI; NTIS. 





The report comprises a summary of the results of the research 
programme on distribution automation, conducted in Finland 1990 - 
1992, under the leadership of Technical Research Centre of Fin- 
land. For network automation, the most important project was to 
develop new methods for calculational fault location. The main em- 
phasis was given for the location of single phase to ground faults 
in networks with high impedance grounding. For urban cabled net- 
works, the feasibility of distribution transformer station monitoring 
was studied. The main functions considered were transformer load 
monitoring and remote reading of the fault indicators located at the 
transformer station. For optimizing the extent of network automa- 
tion, i.e. remote controlled sectionalizers and remote read fault 
indicators, some planning models were also proposed. For distribu- 
tion network state estimation, models were developed. which 
combine the real-time measurements to the statistical data of 
typical consumer groups. As an application of the models, the esti- 
mation of distribution transformer loads was studied. For load 
control, a computerized optimization model was developed, by 
which the efficiency of peak demand reduction can be increased. In 
addition, the sensitivity of load control to various parameters was 
studied, and some new functions of the customers terminal unit 
were evaluated. The effect of distribution automation to the network 
planning was studied by case studies. Especially the dimensioning 
of reserve connections was discussed. Also the requirements set 
by future distribution automation systems to the computer and data 
transmission systems of utilities were estimated, in order to define 
the needs for future research and development work. 


19986 (LA-SUB—93-108) Electric Power System Study: Fi- 
nal report. Smolieck, H.A. (New Mexico State Univ., Las Cruces, 
NM (United States)); Ranade, S.J.; Prasad, N.R.; Doyle, R.C.; 
Trussell, L. Los Alamos National Lab., NM (United States); New 
Mexico State Univ., Las Cruces, NM (United States). 12 May 1992. 
154p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE93009417. 
Source: OSTI; NTIS; GPO Dep. 

This report describes and presents the results of continued 
efforts of New Mexico State University (NMSU) under LANL Sub- 
contract 9-X58-9569R-1 to enable the feasible assessment of the 
anticipated effects of large Laboratory pulsed loads and other ex- 
pected operating conditions upon the electric power supply network 
to the Laboratory. A primary objective of NMSU’s total research 
effort in this area has been the development of procedures for esti- 
mating the impacts of proposed pulsed and steady-state loads 
upon the Los Alamos National Laboratory electric power system 
and, conversely, the specification of maximum allowable loadings 
of particular type and frequency content. 
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19987 (ETDE-IT-93-147) Laboratory measuring techniques 
applied to check insulating materials and interfaces in com- 
posite insulators. Marrone, G.; Motori, A.; Nicolini, P.; Sandrolini, 
F. Ente Nazionale per l’'Energia Elettrica, Rome (Italy); Bologna 
Univ. (Italy). Facolta di Ingegneria. Feb 1992. 12p. Order Number 
DE93784617. Source: OSTI; NTIS (US Sales Only). 

Overhead power line composite insulators have a non- 
homogeneous, multi-phase body in which different dielectric 
materials are assembled together. Interfaces between these materi- 
als or between them and the metal fittings are crucial in determining 
their resistance to ageing. Manufacturing test specifications to 
verify the dielectric components and interfaces exist, however. sub- 
sequent inspection of aged insulators with the use of shop test 
guidelines would be impractical and costly. In order to solve this 
problem, ENEL (italian National Electricity Board), developed aged 
insulator testing techniques based on ac and de measurements of 
electrical parameters (e.g., conductivity, dielectric constant, and 
loss factor due to ultra-low frequencies) and on direct observations 
of interfaces by optical and scanning electron microscopy. These 
techniques were applied to small samples of operating insulator 
units removed from lines during periodical visual inspections. This 
paper describes the lab ratory measuring techniques for aged 
insulators, and discusses the first results obtained with tests on in- 
sulators having three years service on a 150 kV line. 
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19988 (ETDE-IT—-93-149) Visual impact of overhead power 
transmission lines and dielectric and corona effects con- 
straints on insulation coordination. Deponti, F.; Fini, G.P.; 
Porrino, A.; Rosa, F. Ente Nazionale per |'Energia Elettrica, Milan 
(Italy). Centro di Ricerca Elettrica. Jun 1992. 8p. (In Italian). Order 
Number DE93784619. Source: OSTI; NTIS (US Sales Only); INIS. 

In assessing overhead power transmission line design and plan- 
ning criteria for the optimization of visual impact, safety and the 
reduction of electro magnetic disturbance effects, this paper re- 
views the research findings of ENEL, the Italian Electricity Board. 
The on-going research activities involve theoretical calculations and 
laboratory performance tests to determine the best compact config- 
urations for 380 kV lines. The parameters under examination 
include: insulator spacing, sizing and salt fog resistivity; allowable 
overvoltages; maximum line length; behaviour in lightning condi- 
tions; radio and acoustics disturbances. 


19989 (NUTEK-NYEL—93-1) Extrusion of superconducting 
wire: Final report. Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). 1992. 
8p. (In Swedish). Project NUTEK-616-080. Order Number 
DE93784857. Source: OSTI; NTIS. 

Fabrication of superconducting wires through extrusion is a very 
complicated process. This project has shown that the material 
compositions tested is not suitable for the production of supercon- 
ducting wires through extrusion. 


2404 Health and Safety 
Refer also to citation(s) 19988, 19991 


19990 (DOE/EH-0298) Report of the Task Group on 
Electrical Safety of Department of Energy facilities. USDOE As- 
sistant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Jan 1993. 235p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93008168. 
Source: OSTI; NTIS; GPO Dep. 

The Task Group on Electrical Safety at DOE Facilities (Task 
Group), which was formally established on October 27, 1992. The 
Task Group reviewed the electrical safety-related occurrence his- 
tory of, and conducted field visits to, seven DOE sites chosen to 
represent a cross section of the Department's electrical safety ac- 
tivities. The purpose of the fieid visits was to review, firsthand, 
electrical safety programs and practices and to gain greater insight 
to the root causes and corrective actions taken for recently re- 
ported incidents. The electrical safety environment of the DOE 
complex is extremely varied, ranging from common office and in- 
dustrial electrical systems to large high-voltage power distribution 
systems (commercial transmission line systems). It includes high- 
voltage/high-power systems associated with research programs 
such as linear accelerators and experimental fusion confinement 
systems. Age, condition, and magnitude of the facilities also varies, 
with facilities dating from the Manhattan Project, during World War 
ll, to the most modem complexes. The complex is populated by 
Federal (DOE and other agencies) and contractor employees 
engaged in a wide variety of occupations and activities in office, re- 
search and development, and industrial settings. The sites visited 
included all of these variations and are considered by the Task 
Group to offer a valid representation of the Department'’s electrical 
safety issues. The sites visited were Oak Ridge National Labora- 
tory (ORNL), Stanford Linear Accelerator Center (SLAC), Idaho 
National Engineering Laboratory (INEL), Nevada Test Site (NTS), 
Savannah River Site (SRS), Hanford Reservation (Hanford), and 
the Uranium Mill Tailings Remedial Action Project (UMTRA) located 
at Grand Junction, Colorado. 


2405 Environmental Aspects 
Refer also to citation(s) 19988 


19991 (ETDE-IT-93-143) Electric field measurements with 
electro-optical sensor. Brambilla, R. Ente Nazionale per I’Energia 
Elettrica, Rome (italy). Mar 1992. 8p. (in Italian). Order Number 
DE93784596. Source: OSTI; NTIS (US Sales Only); INIS. 
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When electric field calculations on the surface of electrodes and 
electrical insulation present difficulties due to complex geometries 
and diverse dielectric properties, it is sometimes very useful to re- 
sort to direct measurements. However, conventional probes, based 
on the capacitive effect, are not quite suitable for this purpose due 
to strong perturbations introduced by probes themselves and to dif- 
ficulties in isolating the sensors from the instrumentation at points 
of measurement with a high potential. To avoid these difficulties, a 
measurement system was developed which incorporates a Pockels 
effect crystal sensor, a moveable HeNe laser beam for signal 
transmission and beam polarization modulation, and a laser beam 
analyzer which detects variations in polarization induced by the 
sensor. This paper describes the key design, operation and perfor- 
mance characteristics of this device. 


2406 Legislation and Regulations 
Refer also to citation(s) 20085, 20086 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 20085, 20110, 20111 


19992 (ANL/EAIS/TM-90) Environmental externalities: Ap- 
plying the concept to Asian coal-based power generation. 
Szpunar, C.B.; Gillette, J.L. Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences Div. 
Mar 1993. 46p. Sponsored by Agency for International 
Development, Washington, DC (United States). DOE Contract W- 
3110S9-ENG-38. Order Number DE93011604. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report examines the concept of environmental externality. It 
discusses various factors — the atmospheric transformations, 
relationship of point-source emissions to ambient air quality, dose- 
response relationships, applicable cause-and-effect principles, and 
risk and valuation research — that are considered by a number of 
state utilities when they apply the environmental externality concept 
to energy resource planning. It describes a methodology developed 
by Argonne National Laboratory for general use in resource plan- 
ning, in combination with traditional methods that consider the cost 
of electricity production. Finally, it shows how the methodology can 
be applied in Indonesia, Thailand, and Taiwan to potential coal-fired 
power plant projects that will make use of clean coal technologies 


19993 (DOE/FTR-93010155) To assess the status of and 
accelerate activities under the joint US-Brazil Rural Electrifica- 
tion Project: Foreign trip report, November 8—14, 1992. Annan, 
R.; Stokes, R.; Siegel, J. National Renewable Energy Lab., 
Golden, CO (United States). 5 Dec 1992. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93010155. Source: OSTI; NTIS 
(US Sales Only); GPO Dep 

The trip was very successful in determining the status of the 
three project phases and outlining next steps. Plans were made to 
hold two system dedication ceremonies in mid December (Decem- 
ber 18-19 proposed). The Pernambuco ceremony involves 5-0 
public lighting systems (5-10) on the island of Fernando de Nuevo; 
the Ceara ceremony involves 10-20 residential/community systems 
on the Sertao. Activities in Pernambuco will involve 200 PV house- 
hold systems on Sertao and 150 public lighting systems on 
Fernando de Neuvo (total cost $700,000; CELPE $400,000; DOE 
$300,000). Ceara will involve household and community systems in 
the Sertao totalling $600,000, with a 50/50 cost sharing. DOE and 
CEARA will also provide PV to a tourist village in Jericocoara and 
are exploring a wind system demo. The state utilities will be re- 
sponsible for project implementation. CEPEL, the federal R&D arm 
of Electrobras, will enter into an agreement with NREL to provide 
technical assistance and training in renewables. Ceara and Per- 
nambuco are interested in project expansion. Discussions are also 
underway with Bahia and Amazonia to conduct joint renewable 
projects. World Bank funding is being explored. 


19994 (INIS-GB-466) Annual report and accounts 1992. 


Seeboard pic, Hove (United Kingdom). 1992. [32p.] Order Number 
DE93622828. Source: OSTI; NTIS (US Sales Only); INIS. 
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SEEBOARD plc is the company which, since the privatization of 
the electricity supply industry in the United Kingdom, has under- 
taken the distribution and supply of electric power to consumers in 
south eastern England. The Chief Executive of the company in his 
review for 1992 reports a profit of Pound 91.5m from the distribu- 
tion business and Pound 4.2m from the supply business; profits for 
the previous year were Pound 64.2m and Pound 7.2m respectively. 
Other businesses, which include the retailing of electrical goods, 
electrical contracting, and a joint venture with WilCorp UK Ltd. to 
market and supply natural gas in Southern England, contributed 
Pound 2m to the company profits. Details of the company’s opera- 
tions and principal activities are given in the report and the annual 
accounts are presented. (UK). 
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2501 Magnetic 
Refer also to citation(s) 19968, 19969 


2506 Thermal 


19995 (ETDE-mf-93786033) SPEOS-Dorigny and asscoci- 
ated projects on aquifer thermal energy storage. Annex Ill of 
the International Energy Agency program: Energy conserva- 
tion through energy storage. Final report. Forschungszentrum 
Juelich GmbH (Germany). Projekttraeger Biologie, Energie, 
Oekologie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Dec 1992. 157p. Contract BMFT 0328182B. Or- 
der Number DE93786033. Source: OSTI; NTIS (US Sales Only). 

The SPEOS concept envisages heat storage in an unconfined 
aquifer. The SPEOS system at Dorigny comprises two sandy 
aquifers separated by a low previous layer of sandy clay, and of 
two levels of 6 horizontal drains 20 cm in diameter and 25 m long, 
radiating horizontally one at 24 m below ground level and the other 
at 7 m below ground level, from a central well 27 m deep and 2,2 
m in diameter. In storage phase, the cold water pumped into one of 
the aquifers is heated by a heat exchanger and re-injected into the 
other aquifer. At unloading, the cycle is reversed, the energy being 
drawn from the water pumped into the heated aquifer on storage. 
During the first phase (1982-1985), heat was stored in the upper 
aquifer, with the aim of exerting vertical pressure downwards to 
counteract the effects of natural convection. The equipment com- 
prised 8 vertical, tubular exchangers; scaling which occurred during 
winter heating was periodically removed by a circulation of acid. 
During the second phase (1986-1989) the installation was linked 
on the one hand to the Lausanne water treatment plant, energy 
supplier, and on the other hand to the sports complex of the Uni- 
versity and the Federal Institute of Technology, in order to heat the 
water for the showers and the air for the ventilation system. Heat 
was stored in the lower aquifer, losses through natural convection, 
which were lower than originally feared, being recuperated in the 
upper aquifer. By this modification it was possible to increase the 
storage temperatures and the efficiency of the plant, and also to 
limit surface losses by evapo-transpiration which proved to be 
higher than expected. The tubular exchangers were replaced by a 
plate exchanger, protected against scaling by reducing the aquifer 
pH value from 7,2 to 6,5 by the injection of hydrochloric acid be- 
fore the water passed through the exchanger. (orig.). 


19996 (NUTEK-VIND-93-1) Combined wind power and so- 
lar power for family housing areas. Swedish National Board for 
industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). Sep 1992. 27p. (In Swedish). Project NUTEK-506-303. Order 
Number DE93784858. Source: OSTI; NTIS. 

In this project, a system is being tested whereby energy pro- 
duced by wind power and solar collectors is stored in a common 
water tank. The size of the storage is the same as for a solar sys- 
tem based on a day to day capacity. The study is based on 
measurements of energy use in a residential area of 57 dwellings 
north of Stockholm. Wind velocity and solar radiation in the same 
area have also been measured during the equivalent period, the 
year 1987. The results show that the amount of wind power that 





can supply the dwellings increases by 20 to 30 per cent by using 
the storage. During the summer period, when the wind power is re- 
duced, the storage can be used for the solar collectors. Moreover, 
the need of power for heating is reduced due to the storage. By 
using this system, the total amount of purchased energy is reduced 
to 50 per cent in comparison with a normal Swedish building pro- 
duced during the 1980s, even though the wind velocity in the area 
is relatively low. The total cost for the system can be compared 
with conventional installations. (4 refs., 5 figs.). 


2509 Batteries 
Refer also to citation(s) 20178, 20179, 20182 
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Refer also to citation(s) 22547 


19997 (DOE/BU-0005) Forecast of contracting and sub- 
contracting opportunities, Fiscal Year 1993. USDOE Office of 
Small and Disadvantaged Business Utilization, Washington, DC 
(United States). 1993. 69p. Sponsored by USDOE, Washington, 
DC (United States). Source: OST (Free of Charge). 

The Forecast of Contracting opportunities is published pursuant 
to Public Law 100-656, “Business Opportunity Development Re- 
form Act of 1988.” It is intended to inform small business concerns, 
including those owned and controlled by socially and economically 
disadvantaged individuals, of the anticipated contracting and sub- 
contracting opportunities with the US Department of Energy (DOE) 
and its Management and Operating contractors for Fiscal Year 
1993. In carrying out its mission, DOE purchases a vast array of 
energy-related supplies and services, as well as other general and 
administrative supplies and services which support our mission and 
facilities across the nation. DOE accomplishes its mission with the 
assistance of small business concerns, including firms owned and 
controlled by socially and economically disadvantaged businesses 
and women-owned businesses. Each fiscal year, DOE establishes 
contracting goals to increase contracts to these concerns. These 
goals are met or exceeded in most fiscal years. 


19998 (DOE/CE/90053-T36) IAPG membership roster. Hori- 
zon Data Corp., Reston, VA (United States). Power Information 
Center. Mar 1993. 247p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC01-90CE90053. Order Number 
DE93008888. Source: OSTI; NTIS; GPO Dep. 

The Membership Roster contains the names, addresses, and 
telephone numbers of all |APG members and observers. 


19999 (DOE/CH/10093-202) Proceedings of the executive 
dialogue on resource planning and investment decisions. 
Porter, K. (ed.). National Renewable Energy Lab., Golden, CO 
(United States). [1992]. 106p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. (NREL/TP- 
461-5216;CONF-9201139-: Executive dialogue on resource 
planning and investment decisions, Vienna, VA (United States), 30- 
31 Jan 1992). Order Number DE93000074. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At the invitation of the Secretary of the US Department of Energy 
(DOE), more than sixty electric utility executives met with twenty 
state regulators and twenty senior executives of major intervenor 
groups to discuss the issues that define the future of integrated re- 
source planning (IRP). During the last decade, the concept of IRP 
(or least-cost planning as it was known earlier) emerged as an im- 
portant utility and energy planning tool. Since 1986, IRP has been 
utilized, to some degree, in as many as 27 states. DOE partici- 
pated in the rapid expansion of IRP through modest investments in 
pivotal programs and projects. The primary purpose of this meeting 
was to assess the status of IRP and to discuss the steps needed to 
strengthen its role in state and national energy policy. The one-and- 
one-half-day meeting began with a brief plenary session consisting 
of three presentations to set the context for the workshop and raise 
critical IRP issues by three acknowledged leaders from utilities, 
regulators, and intervenors. This was followed by discussions in 
small groups for the balance of the day. The meeting concluded 
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with a two-part plenary session that (1) summarized the findings of 
the discussion groups and (2) presented conclusions and recom- 
mendations representing the collective views of each sector (utility, 
regulatory, and intervenor) expressed during the workshop. 


20000 (DOE/EIA—0035(92/11)) Monthly energy review, 
November 1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 24 Nov 1992. 162p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93004176. Source: OSTI; NTIS; 
GPO; GPO Dep. 

Contains summary data on petroleum, natural gas, coal, electric- 
ity, and nuclear energy relative to consumption, distribution, 
end-use, generation, imports, supply and demand, production, 
prices, global aspects, and international markets. 


20001 (DOE/EIA—0035(93/02)) Monthly energy review, 
February 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
24 Feb 1993. 165p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93008932. Source: OSTI; NTIS; 
GPO; GPO Dep. 

Contains summary data on petroleum, natural gas, coal, electric- 
ity, and nuclear energy relative to consumption, distribution, 
end-use, generation, imports, supply and demand, production, 
prices, global aspects, and international markets. 


20002 (DOE/EIA—0035(93/03)) Monthly energy review, 
March 1993. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Energy Markets and End Use. 26 
Mar 1993. 160p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93011606. Source: OSTI; NTIS; GPO; 
GPO Dep. 

Contains summary data on petroleum, natural gas, coal, electric- 
ity. and nuclear energy relative to consumption, distribution, 
end-use, generation, imports, supply and demand, production, 
prices, global aspects, and international energy. 


20003 (DOE/ER/61010—-T6) Proposal to develop guides for 
high school teachers on Global Systems Science: Final 
project report. Sneider, C.|. (National Inst. for Global Environmen- 
tal Change, Davis, CA (United States)); Golden, R. National Inst. 
for Global Environmental Change, Davis, CA (United States); Cali- 
fornia Univ., Berkeley, CA (United States). 16 Feb 1993. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC03-90ER61010. Order Number DE93008759. Source: 
OSTI; NTIS; GPO Dep. 

The Lawrence Hall of Science requests funding for development 
of trial versions of five guides for high school teachers on the topic 
of Global Systems Science. The guides will reflect the guided- 
discovery approach for which the Lawrence Hall of Science has 
gained an international reputation. They will include a wealth of 
materials already developed as well as new materials, organized 
as a comprehensive program on global change. The guides could 
be used together for an entire one-semester course, or integrated 
individually into existing high school courses in the sciences and 
social studies. 


20004 (DOE/IE/10955-T2) US-Japan energy policy dia- 
logue: [Final] report, June 1991—December 1992. Atlantic 
Council of the United States, Washington, DC (United States). 16 
Mar 1993. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-911E10955. Order Number 
DE93012229. Source: OSTI; NTIS; GPO Dep. 

The Atlantic Council has cooperated in an ongoing dialogue on 
energy policy issues with key Japanese organizations for the past 
twelve years. These Japanese organizations are the Committee for 
Energy Policy Promotion (CEPP) and the Institute of Energy Eco- 
nomics (IEE). The members of CEPP are major energy supplier 
and user companies. The IEE conducts sophisticated research and 
prepares policy papers on a range of international and Japanese 
energy issues. This energy dialogue is the only long-term US- 
Japan dialogue which engages CEPP/IEE members. Over the past 
twelve years the US-Japan energy dialogue has met seventeen 
times, with alternating meetings held in Tokyo, Hawaii, and Wash- 
ington, DC. While the dialogue is a private sector activity, US and 
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Japanese government officials are kept informed on the program 
and are invited to participate in the meetings in Washington and 
Tokyo. Major benefits of this activity have included: Establishment 
of close working relationships among Japanese and US private 
sector energy institutions and experts; exchange of papers on en- 
ergy issues among participants and on a selected basis to others 
in the private and governmental sectors; facilitation of separate 
US-Japanese work on policy issues - for example a joint US-Japan 
cooperative policy paper on global climate change published in 
1991, some government representatives participated in a May 
1991 meeting on this subject. Encouragement of Japanese partici- 
pation in separate Atlantic Council programs on US energy policy 
imperatives (1990); technology cooperation with developing coun- 
tries in the field of energy supply and use for sustainable 
development (1992); creation of a World Energy Efficiency Associ- 
ation (1993); and a US-Japan-Newly Independent States project on 
NIS energy policy (1992-1994). 


20005 (DOE/IG-0321) Allowable costs at Department of 
Energy management and operating contractors. USDOE Office 
of Inspector General, Oak Ridge, TN (United States). Eastern Re- 
gional Audit Office. 23 Feb 1993. 51p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The Department of Energy Acquisition Regulations (DEAR) and 
the US Department of Energy’s (DOE) management and operating 
(M&O) contracts identify allowable and unallowable costs, restrict 
reimbursement to only allowable costs, and specify compliance re- 
quirements. The purpose of the audit was to review whether M&O 
contractors complied with the allowable cost provisions of their 
contracts. 


20006 (DOE/NP/00119-3-Vol.2) Research and development 
of post-classical management tools for government program 
offices: Volume 2, Academic and research plan: Annual 
progress report, November 1990—November 1992. Kurstedt, 
H.A.; Sink, D.S. Virginia Polytechnic Inst. and State Univ., Blacks- 
burg, VA (United States). Feb 1993. 309p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91NP00119. 
Order Number DE93010236. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A critical link in the GSS model is documenting, experience - 
lessons teamed from cases of similar past and contemporary orga- 
nizations, and the ongoing experience of the target organization. 
The primary purpose of this research area is to support the devel- 
opment of a process by which managers of large complex 
programs can access information from research literature, from 
past cases, and especially from organizational experience to adapt 
planned strategy to meet future demands and goals. This process 
is a means of implementing the Grand Strategy System. It provides 
a framework for an integrated systems perspective and the need 
for an organizational learning process. A systems perspective is 
approached here on two levels: (a) the formal and informal meth- 
ods and procedures (systems) that operate in order to get things 
done (from purchasing to political accommodation) in an organiza- 
tion (e.g., Waterman, et. al., 1980), and (b) a systems thinking 
approach to planning, problem solving and decision making which 
incorporates interrelationships among systems as primary elements 
of the manager's conceptual representation (mental model) of the 
organization (e.g., Hicks, 1991). Organizational Teaming can be 
characterized as a process through which management teams co- 
ordinate and modify their mental models of the organization, its 
goals, its environment, and the information, strategies, systems, 
and actions required to achieve continuous improvement (e.g., 
Senge, 1990; De Geus, 1988). The activities of this research area 
focus on documenting and organizing past strategies to augment 
systems thinking and organizational learning. 


20007 (DOE/OR/00033-T520) US Department of Energy 
Teacher Research Associates Program: Profile and survey of 
1990-1991 participants. Vivio, F.M. (Argonne National Lab., IL 
(United States)); Stevenson, W.L. Oak Ridge Inst. for Science and 
Education, TN (United States). Nov 1992. 124p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 


76OR00033. Order Number DE93007293. Source: OSTI; NTIS; 
GPO Dep. 
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Through its laboratories, facilities, and technology centers, the 
United States Department of Energy supports the development and 
training of scientists and engineers to meet the nation's future 
human resource needs in energy science and technology. This mis- 
sion is accomplished, in part, through summer programs of active 
participation by precollege teachers in laboratory research. Since 
1989, the Teacher Research Associates (TRAC) program has pro- 
vided outstanding 7th- through 12th-grade science, mathematics, 
and technology teachers from across the nation the opportunity to 
participate in ongoing research projects at DOE laboratories. The 
TRAC program encourages participants, upon returning to their 
home institution, to share with their students and colleagues the ex- 
perience and knowledge gained through their research endeavors. 


20008 (DOE/ST-0007P) Procedures for peer review as- 
sessments. USDOE Assistant Secretary for Defense Programs, 
Washington, DC (United States). Office of Science and Technology 
Advisor. Jan 1993. 47p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93007968. Source: OSTI; NTIS; 
GPO Dep. 

The Office of Program Analysis (OPA) conducts peer review 
assessments of Department of Energy (DOE) research and devel- 
opment. The reviews are performed by examining individual 
projects which comprise a program and by assessing the quality of 
the research, quality of the research team, productivity, probability 
of success, and mission relevance for each project reviewed. To 
carry out the assessment, OPA assembles panels of scientific and 
technical experts to evaluate individual projects. A number of pan- 
els are assembled so that all the topics which make up the program 
being assessed are covered. Each panel consists of five to nine 
reviewers together with an Executive Secretary from OPA who acts 
much as a parliamentarian during the review. OPA chooses the 
reviewers and Chairperson for each panel after obtaining recom- 
mendations from the research Program Managers and the Principal 
Investigators of the projects to be reviewed. OPA also conducts its 
own independent search for the best qualified candidates from 
academia, industry, Government laboratories, and other sources. 


20009 (DOE-TSL-1-93) Department of Energy standards 
index. USDOE, Washington, DC (United States). Apr 1993. 49p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93012366. Source: OSTI; NTIS; GPO Dep. 

This Department of Energy (DOE) technical standards list (TSL) 
has been prepared by the Office of Nuclear Safety Policy and 
Standards (NE-70) on the basis of currently available technical in- 
formation. Periodic updates of this TSL will be issued as additional 
information is received on standardization documents being devel- 
oped, coordinated, issued, revised, cancelled, or adopted by DOE. 
This document was prepared for personnel involved in the selec- 
tion and use of DOE technical standards and other standardization 
documents. The document provides listings of DOE technical stan- 
dards, non-Government standards that have been adopted by 
DOE, other Government documents in which DOE has a recorded 
interest, and DOE site standards. Cancelled DOE technical stan- 
dards are also listed. Information on newly approved and adopted 
standards will be provided monthly in DOE Standards Actions be- 
ginning in June 1993. 


2901 Energy Analysis and Modeling 
Refer also to citation(s) 20090, 20108, 22633 
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Refer also to citation(s) 19176, 19294, 19318, 19409, 19676, 
20007, 20082, 20083, 20090, 22545, 22575 


20010 (ANL/EAIS/CP-77537) The formation and economic 
impact of perceptions of risk surrounding nuclear facilities. Al- 
lison, T. (Argonne National Lab., IL (United States)); Calzonetti, F.; 
Hunter, S. Argonne National Lab., IL (United States). Environmen- 
tal Assessment and Information Sciences Div. [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930408-56: International high- 
level radioactive waste management conference, Las Vegas, NV 





(United States), 25-29 Apr 1993). Order Number DE93009974. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the results of an investigation of factors 
determining the nature of risk perceptions associated with eleven 
nuclear facilities and their impact on local economic development. 
The paper indicates that the nature of risk perceptions depends 
primarily on the level of communication by plant officials within the 
local community, the track record of the facility operator, the 
process through which community and state officials receive infor- 
mation and form opinions, and the level of economic links each 
facility has with the local community. The research indicates that 
adverse risk perceptions have not affected economic development. 


20011 (ANL/EAIS/TM-85) Socioeconomic assessment guid- 
ance report: Deiermining the effects of amenity characteristics 
on business location decisions. Allison, T. Argonne National 
Lab., IL (United States). Environmental Assessment and Informa- 
tion Sciences Div. Feb 1993. 46p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93011790. Source: OSTI; NTIS; INIS; GPO Dep. 

Evaluating perception-based impacts of hazardous waste facili- 
ties has become an increasingly important part of socioeconomic 
impact assessments in recent years. One area of discussion has 
been the potential effect of risk perceptions on business location 
decision making. This report evaluates the importance of environ- 
mental amenities (broadly defined to include natural, cultural, and 
recreational features; environmental quality; and other indexes of 
quality of life) with respect to decisions on locating both manufac- 
turing and business service activities. It discusses the major 
theoretical and empirical issues that arise in attempting to deter- 
mine the effects of environmental amenities on the location choices 
for businesses and business activities. This discussion is followed 
by a survey of major findings from the academic literature and a 
review of research by the state of Nevada. A number of recom- 
mendations for further research are also provided to help the US 
Department of Energy's Office of Civilian Radioactive Waste Man- 
agement better understand the importance of perception-based 
impacts in business location decision making and estimate the 
scale of socioeconomic impacts that would result from siting a 
high-level waste repository in Nevada. 


20012 (ANL/EAIS/TM-91) Case studies of the potential ef- 
fects of carbon taxation on the stone, clay, and glass industry. 
Bock, M.J. (Argonne National Lab., IL (United States). Environmen- 
tal Assessment and Information Sciences Div.); Boyd, G.A.; 
Rosenbaum, D.|.; Ross, M.H. Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences Div. 
Dec 1992. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93012766. Source: OSTI; NTIS; GPO Dep. 

This case study focuses on the potential for a carbon tax ($25 
and $100 per metric ton of carbon) to reduce energy use and as- 
sociated carbon dioxide (CO) emissions in three subsectors of the 
stone, clay, and glass industry: hydraulic cement, glass and glass 
products, and other products. A conservation supply curve analysis 
found that (1) opportunities for reducing fossil fuel use in the sub- 
sectors are limited (15% reduction under $100 tax) and (2) the 
relationship between the tax and reduced CO2 emissions is nonlin- 
ear and diminishing. Because cement manufacturing produces a 
significant amount of COs, this subsector was analyzed. A plant- 
level analysis found more opportunities to mitigate CO2 emissions; 
under a $100 tax, fossil fuel use would decrease 52%. (A conser- 
vative estimate lies between 15% and 52%). It also confirmed the 
nonlinear relationship, suggesting significant benefits could result 
from small taxes (82% reduction under $25 tax). A fuel share anal- 
ysis found the cement industry could reduce carbon loading 11% 
under a $100 tax if gas were substituted for coal. Under a $100 tax, 
cement demand would decrease 17% and its price would increase 
32%, a substantial increase for a material commodity. Overall, CO2 
emissions from cement manufacturing would decrease 24-33% 
under a $100 tax and 10-18% under a $25 tax. Much of the de- 
crease would result from the reduced demand for cement. 


20013 (ANL/EAIS/TM-92) Empirical investigation of the 
effect of amenities and other factors on business location de- 
cisions. Calzonetti, F.J. (West Virginia Univ., Morgantown, WV 
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(United States)); Allison, T. Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences Div. 
Feb 1993. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93011910. Source: OSTI; NTIS; INIS; GPO Dep. 

The impacts that risk perceptions have on those deciding whether 
to locate a business activity in an area likely to host a nuclear 
waste facility have become an important consideration in analyses 
that deal with choosing a site for nuclear waste facilities. This 
report presents empirical evidence on the importance of environ- 
mental amenities and disamenities in business location decisions 
gathered from surveys and interviews of owners and managers of 
manufacturing and producer service establishments in Colorado 
and Utah. Results show that amenities are a much more important 
consideration for producer service establishments than for manu- 
facturing establishments. Policies of host communities to offset the 
loss of business establishments that could result from risk percep- 
tions associated with nuclear waste facilities should therefore take 
into account how sensitive the business activities that are present 
or likely to locate in the area are to environmental amenities. 


20014 (DOE/EIA—0466(91)) Profiles of foreign direct 
investment in US energy, 1991. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 1 Apr 1993. 40p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93011248. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

Profiles of Foreign Direct Investment in US Energy 1991 de- 
scribes the role of foreign ownership in US energy enterprises, with 
respect to investment, energy operations, and financial perfor- 
mance. Additionally, since energy investments are made in a 
global context, outward investment in energy is reviewed trough an 
examination of US-based companies’ patterns of investment in for- 
eign petroleum. The data used in this report come from the Energy 
Information Administration (EIA), the US Department of Commerce, 
company annual reports, and public disclosures of investment 
transactions. 


20015 (DOE/EIA-0554(93)) Supplement to the Annual En- 
ergy Outlook 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Integrated Analysis and 
Forecasting. 17 Feb 1993. 285p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93008119. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 

The Supplement to the Annual Energy Outlook 1993 is a com- 
panion document to the Energy Information Administration’s (EIA) 
Annual Energy Outlook 1993 (AEO). Supplement tables provide 
the regional projections underlying the national data and projec- 
tions in the AEO. The domestic coal, electric power, commercial 
nuclear power, end-use consumption, and end-use price tables 
present AEO forecasts at the 10 Federal Region level. World coal 
tables provide data and projections on international flows of steam 
coal and metallurgical coal, and the oil and gas tables provide the 
AEO oil and gas supply forecasts by Oil and Gas Supply Regions 
and by source of supply. All tables refer to cases presented in the 
AEO, which provides a range of projections for energy markets 
through 2010. 


20016 (DOE/NV/10845-T6) Archaeological data recovery 
related to the U20at project, Nye County, Nevada. William, J.D.; 
Henton, G.H.; Pippin, L.C. Nevada Univ., Reno, NV (United States). 
Quaternary Sciences Center. 1992. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO8-90NV10845. 
Order Number DE93013967. Source: OSTI; NTIS; GPO Dep. 

In the spring of 1986, the Desert Research institute surveyed, 
tested, and conducted data recovery of the archaeological materi- 
als on land associated with the Department of Energy's U20at 
event site. The area, located on the west side of the Nevada Test 
Site, actually consists of four project areas. Three are contiguous 
(the U20at drill pad, the access road/skid trail, and the borrow lo- 
cation #2), and one is east of the main survey area (the borrow 
location #1). The survey identified and recorded 16 sites. Of these, 
13 were isolates or localities with two artifacts. Artifacts from these 
sites were collected during the survey. Data recovery was con- 
ducted at the remaining three sites (26NY4791, 26NY4854, and 
26NY4856) following the development of an acceptable research 
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design and data recovery plan. This report presents the final analy- 
sis for all the sites, but it concentrates on 26NY4791, 26NY4854, 
and 26NY4856, and on data concerning artifact quantities by arti- 
fact type, distribution, and lithic raw material type. 


20017 (DOE/NV/10845-T7) Archaeological investigations 
for sample unit U19an, Nevada Test Site, Nye County, Nevada. 
Drollinger, H.; Pippin, L.C.; Beck, C.M. Nevada Univ., Reno, NV 
(United States). Quaternary Sciences Center. 1992. 55p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC08-S0NV10845. Order Number DE93013966. Source: OSTI; 
NTIS; GPO Dep. 

This report presents the procedures and findings of the investi- 
gations for sample unit U19an on Pahute Mesa during the fall of 
1991. The research has been conducted for the Department of En- 
ergy, Nevada Field Office under the Long Range Study Plan in 
accordance with a Programmatic Agreement. Six sites were to be 
investigated, but two sites, 26NY4184 and 26NY4195, could not be 
relocated. Data recovery procedures consisted of surface collec- 
tion, one test excavation, and one subsurface scrape for site 
26NY4185, surface collection and one test excavation for site 
26NY4189, and one test excavation each for sites 26NY4187 and 
26NY4188. Cultural material was recovered only from sites 
26NY4185 and 26NY4189. Sites 26NY4187 and 26NY4188 are 
rock rings and no artifacts were found. 


20018 (DOE/NV/10845-T9) Inter and intrasite analyses of 
cultural materials from U20aw, Nye County, Nevada: Technical 
report No. 66. Hicks, P.A.; Pippin, L.C.; Henton, G.H.; Hemphill, 
M.L.; Lockett, C.L. Nevada Univ., Reno, NV (United States). Desert 
Research Inst. Dec 1991. 174p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO08-S0NV10845. Order 
Number DE93013927. Source: OSTI; NTIS; GPO Dep. 

In the Spring of 1986 Desert Research Institute (DRI) conducted 
a Class Ill archaeological survey of Drill Hole U20aw on the 
Nevada Test Site, Nye County, Nevada. Seven archaeological sites 
were located during the course of this survey including two tempo- 
rary camps, four lithic scatters, and a possible pinyon cache. This 
report presents the results of the analyses of the data derived from 
all sites investigated during the data recovery operations on Drill 
Hole U20aw. Detailed analyses were focused on the spatial distri- 
bution of artifacts and features within and between sites in the 
southern portion of the study area (26Ny4867, 26Ny4869, and 
26Ny4871). These analyses indicate that 26Ny4871 served princi- 
pally as a temporary camp, while the area around the canyonhead 
to the east (which includes 26Ny4867 and 26Ny4869) seems to 
have been used as a site for both temporary camps and special 
activity loci. Projectile point styles suggest that the area was occu- 
pied from the Early Archaic into the early Historic period. Analyses 
of the artifacts that were recovered indicate that obsidian was the 
preferred material for all classes of flaked stone tools. All stages of 
lithic reduction are represented on the sites, but core reduction and 
thinning of bifaces appear to have been the primary activities. Pro- 
cessing of floral foods is indicated by the presence of several 
ground stone artifacts. Pinyon nuts and other items appear to have 
been stored in the area of 26Ny4869 and to the north of the drill 
hole as evidenced by the presence of several rock features that 
may have served as caches. 


20019 (ETDE-IT—93-140) Large energy plant siting: Treat- 
ment of social aspects in site selection feasibility studies. 
Maggi, M. ENEA, Rome (Italy). Direzione Sicurezza Nazionale e 
Protezione Sanitaria. Mar 1992. 52p. (in Italian). (CONF-9203254— 
1: Metodologia e prospettive della valutazione di impatto 
socio-ambientale, Rome (Italy), 23-24 Mar 1992). Order Number 
DE93784686. Source: OSTI; NTIS (US Sales Only); INIS. 

Focus here is on the incorporation, in energy plant site selection 
studies, of analysis methods which take into account, not just spa- 
tial related aspects of human activities, but also the future impacts 
of a proposed project's input/output loops on territorial factors inter- 
relating geographical characteristics, and socio-territorial and 
cultural systems. The author evidences the important links between 
multi-disciplinary site selection analysis methods and the overall 
project decision making process. Comparisons are made between 
the concept of the public’s perception of risk and the public's 
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overall impression of the socio-economic advantages and disad- 
vantages of proposed high-technology power installations. 


20020 (SAND—93-0318) On the public perception of the 
risks from nuclear weapons: Would oralloy be more accept- 
able than plutonium?. Kunsman, D.M. Sandia National Labs., 
Albuquerque, NM (United States). Mar 1993. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93010616. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We technologists generally only address risk magnitudes in our 
analyses, although other studies have found nineteen additional di- 
mensions for the way the public perceives risk. These include 
controllability, voluntariness, catastrophic potential, and trust in the 
institution putting forth the risk. We and the geneml public use two 
different languages, and to understand what their concerns are, we 
need to realize that the culture surrounding nuclear weapons is 
completely alien to the general public. Ultimately, the acceptability 
of a risk is a values question, not a technical question. For most of 
the risk dimensions, the public would perceive no significant differ- 
ence between using oralloy and plutonium. This does not mean 
that the suggested design change should not be proposed, only 
that the case for, or against, it be made comprehensively using the 
best information available today. The world has changed: the end- 
ing of the cold war has decreased the benefit of nuclear weapons 
in the minds of the public and the specter of Chernobyl has in- 
creased the perceived risks of processes that use radioactive 
materials. Our analyses need to incorporate the lessons pertinent 
to this newer world. 


20021 (TVA-93009038) Economic Outlook, 1992. Tennessee 
Valley Authority, Knoxville, TN (United States). Valley Resource 
Center. 1992. 72p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE93009038. Source: 
OSTI; NTIS. 

This report published by the TVA assesses the economic health 
o the Tennessee Valley region. The Valley is proportionately more 
affected than the US by the value of the dollar due to the region’s 
many industries that are vulnerable to foreign competition. These 
industries include some that are exporters, such as machineries, 
and considerably more that are vulnerable to competition with im- 
ports for the domestic market such as textiles. While only 5.6 
percent of the nation’s total manufacturing employees worked in 
the fifty industries most vulnerable to foreign imports, almost two 
and one-half times that number (14.3 percent) were so employed 
in the Valley. The low value of the dollar improves the competitive 
position of these regional industries versus foreign production. 


20022 (TVA-93009039) Economic Outlook, 1992: Statisti- 
cal supplement. Tennessee Valley Authority, Knoxville, TN (United 
States). Valley Resource Center. 1992. 139p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93009039. Source: OSTI; NTIS. 

This TVA economic outlook for 1992 covers the following topics: 
Price and Cost Forecasts; Short-Term Forecasts; Long-Term Fore- 
casts; and Historical Statistics. 
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Refer also to citation(s) 19235, 19242, 19243, 19283, 19284, 
19287, 19432, 20044, 20060, 20061, 20062, 20063, 20064, 20065, 
20066, 20067, 20068, 20069, 20070, 20071, 20072, 20073, 20074, 
20080, 20083, 20243, 21207, 21216, 21288, 21312 


20023 (AAU-OI-MEMO-—1991-4) Fighting pollution when de- 
cisions are strategic. Holler, MJ. Aarhus Univ. (Denmark). 
Oekonomisk Inst. Feb 1991. 19p. Order Number DE93784746. 
Source: OSTI; NTIS. 

In this paper we analyse anti-pollution policies in a 2-by-2 game 
played between a "polluter” and the "police” in which the payoffs 
can be manipulated by an exogenous third player called the 
"policy-maker’. We show that the efficiency of the policies may de- 
pend on whether the players of the 2-by-2 game choose Nash 
equilibrium strategies or prefer maximin. (au). 





20024 (CONF-930205-54) Pollution prevention: A regula- 
tory update. Walzer, A.E. (Oak Ridge National Lab., TN (United 
States)); Maynard, J.W. Oak Ridge National Lab., TN (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400 ;ACO05- 
76OR00001. From Waste management '93; Tucson, AZ (United 
States); 28 Feb - 4 mar 1993. Order Number DE93009727. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Pollution prevention is the emphasis of the 1990s environmental 
philosophy. This new environmental era was ushered in when 
President Bush signed the Pollution Prevention Act in October 
1990. This law, with its accompanying philosophy, was in response 
to the realization that end-of-the-pipe treatment, which frequently 
changed the media in which a pollutant or waste was discharged, 
was inadequate to protect the environment and human health. Pol- 
lution prevention advocates source reduction, where material 
substitutions and engineering solutions are sought to reduce the 
volume and toxicity of waste and pollutants. This proactive ap- 
proach reduces environmental impacts such as those of former 
waste sites which have produced environmental legacies that will 
cost billions of dollars and take decades to remediate. This paper 
describes pollution prevention philosophy and summarizes regula- 
tory pollution prevention requirements. It describes current 
regulatory trends in the area of pollution prevention, including 
voluntary programs and enforcement actions. The Pollution Pre- 
vention Act of 1990 is described, and pollution prevention initiatives 
embodied in other laws, including the Clean Air Act, the Clean Wa- 
ter Act, the Emergency Planning and Community Right-To-Know 
Act, the Resource Conservation and Recovery Act, and the Toxic 
Substances Control Act, are discussed. A historical overview of 
waste minimization initiatives within the Department of Energy is 
given, and other pollution prevention initiatives that affect federal 
facilities, such as Executive Order 12780, which mandates recy- 
cling and the procurement of recycled materials, are also outlined. 


20025 (DOE/EH-0303) Superfund reform: Environmental 


Protection Agency 30-day study and Department of Energy 
environmental restoration implications. USDOE Assistant Sec- 
retary for Environment, Safety, and Health, Washington, DC 
(United States). RCRA/CERCLA Div. Feb 1993. 19p. Sponsored by 


USDOE, Washington, DC (United States). 
DE93008167. Source: OSTI; NTIS; GPO Dep. 

The US Environmental Protection Agency's (EPA's) Superfund 
program is approximately 12 years old. During this time, this pro- 
gram’s cost and complexity have grown far beyond the scope 
originally planned when the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act (CERCLA) was passed in 
1980. During this time, EPA’s implementation of the program has 
been delayed by litigation and conflicting expectations. As part of a 
continuing effort to improve the effectiveness and efficiency of the 
Superfund program, EPA Administrator William Reilly in 1991 re- 
quested that EPA's Office of Solid Waste and Emergency 
Response (OSWER) address two issues as part of a 30-day as- 
sessment: what are EPA’s options for accelerating the rate of 
cleanups at the nation’s Superfund sites; and does the Superfund 
program use realistic assumptions when evaluating and managing 
the risks at a Superfund site? This 30-Day Study was a follow-up 
to an earlier EPA study, A Management Review of the Superfund 
Program (otherwise known as the 90-Day Study),that addressed a 
variety of Superfund reform issues. The purpose of the 30-Day 
Study was to assess ways that EPA could obtain the greatest 
reduction of risk to human health and the environment in a cost- 
effective, expedited, and fair manner. This report will discuss 
recommendations from the 30-Day Study that are most relevant to 
the US Department of Energy (DOE), identify EPA’s actions to 
implement these recommendations, assess how the recommenda- 
tions may influence DOE’s environmental restoration program, and 
identify DOE initiatives related to these recornmendations. 


Order Number 


20026 (DOE/NV-361) DOE Nevada Field Office Environ- 
mental Protection Implementation Plan, November 9, 
1992—November 9, 1993. Townsend, Y.E. (ed.) (Reynolds Electri- 
cal and Engineering Co., Inc., Las Vegas, NV (United States)); 
Allen, G.C.; Latham, A.R.; Black, S.C. Reynolds Electrical and En- 
gineering Co., inc., Las Vegas, NV (United States). Nov 1992. 55p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-89NV10630. Order Number DE93011051. Source: 
OSTI; NTIS; GPO Dep. 

DOE Order 5400.1, “General Environmental Protection Program,” 
established environmental protection program requirements, au- 
thorities, and responsibilities to assure that the Department of 
Energy (DOE) operations are in compliance with applicable federal, 
state, and local environmental protection laws and regulations, ex- 
ecutive orders, and internal department policies. Chapter III of DOE 
Order 5400.1 required that each field organization prepare a plan 
for implementing the requirements of this order by no later than 
November 9, 1989, and update the plan annually. Therefore, the 
Department of Energy/Nevada Field Office (DOE/NV) has prepared 
this third annual update of its Environmental Protection implemen- 
tation Plan (EPIP). The Order and corresponding guidances also 
require estimated budgetary resources necessary for implementa- 
tion of the Order be identified in the Environmental Protection 
Implementation Plan. To satisfy this requirement, the estimated 
costs to effectuate necessary changes in existing programs or pro- 
cesses and to institute new programs or processes for compliance 
with the Order are provided in the following sections of this plan. 
The DOE/NV Assistant Manager for Operations (AMO), in consul- 
tation with other organizations responsible for line management of 
plan implementation, is responsible for annual plan revisions. 


20027 (ESA-ISY—1.1) Remote sensing for global change, 
climate change and atmosphere and ocean forecasting. Vol- 
ume 1. European Space Agency, 75 - Paris (France). 1992. 
[442p.] (CONF-9203218—: European International Space Year Con- 
ference 1992: Space in the Service of the Changing Earth, Munich 
(Germany), 30 Mar - 4 apr 1992). Order Number DE93623580. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This volume is separated in three sessions. First part is on re- 
mote sensing for global change (with global modelling, land cover 
change on global scale, ocean colour studies of marine biosphere, 
biological and hydrological interactions and large scale experi- 
ments). Second part is on remote sensing for climate change (with 
earth radiation and clouds, sea ice, global climate research pro- 
gramme). Third part is on remote sensing for atmosphere and 
ocean forecasting (with temperatures and humidity, winds, data as- 
similation, cloud imagery, sea surface temperature, ocean waves 
and topography). (A.B.). refs., figs., tabs. 


20028 (ESA-ISY—1.2) Remote sensing for environmental 
monitoring and resource management. Volume 2. European 
Space Agency, 75 - Paris (France). 1992. [547p.] (CONF- 
9203218—-: European International Space Year Conference 1992: 
Space in the Service of the Changing Earth, Munich (Germany), 30 
Mar - 4 apr 1992). Order Number DE93623581. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The subject of this volume is remote sensing for environmental 
monitoring and resource management. This session is divided in 
eight parts. First part is on general topics, methodology and meteo- 
rology. Second part is on geology, environment and land cover. 
Third part is on disaster monitoring. Fourth part is on operational 
status of remote sensing. Fifth part is on coastal zones and inland 
waters. Sixth and seventh parts are on forestry and agriculture. 
Eighth part is on instrumentation and systems. (A.B.). refs., figs., 
tabs. 


20029 (ESA-ISY-1.3) Earth 
grammes, SAFISY activities, strategies of international 
organisations, legal aspects. Volume 3. European Space 
Agency, 75 - Paris (France). 1992. [574p.] (CONF-9203218—: Eu- 
ropean International Space Year Conference 1992: Space in the 
Service of the Changing Earth, Munich (Germany), 30 Mar - 4 apr 
1992). Order Number DE93623582. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This volume is separated in four sessions. First part is on earth 
observation space programmes (international earth observation 
projects and international collaboration, the ERS-1, SPOT and 
PRIRODA programmes, the first ESA earth observation polar plat- 
form and its payload, the future earth observation remote sensing 
techniques and concepts). The second part is on SAFISY activities 
(ISY programmes, education and applications, demonstrations and 
outreach projects). The third part is on programme and strategies 


observation space  pro- 
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of international organisations with respect to earth observation from 
space. The fourth part is on legal aspects of the use of satellite re- 
mote sensing data in Europe. (A.B.). refs., figs., tabs. 


20030 (ETDE-mf—93785809) Research-policy reactions on 
the problem of environmental pollution. Summary of an OECD 
study and discussion of national projects. BMFT - Pressedoku- 
mentation. Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 28 Aug 1992. 18p. (In German). Order Number 
DE93785809. Source: OSTI; NTIS (US Sales Only). 

This 1991/82 OECD study gives a qualitative account of the de- 
velopment of government- supported environmental research. 
There is a clear trend towards more system research. Weight is 
added to precautionary measures but environmental redevelop- 
ment and emission reduction remain important targets. There are 
more fundamental-research activities while technology-oriented 
research into pollution abatement stagnates. There is a trend to- 
wards interdisciplinary research, bigger and more capital-intensive 
projects, and internationalization. The globalization of environmen- 
tal problems calls for the improvement of international cooperation. 
Studies are compiled of major national projects on climate research 
and atmospheric research, ecological research, ocean research, 
polar research and environmental engineering. (orig./HSCH). 


20031 (NEI-NO-333) Tradeable CO, emission permits: ini- 
tial distribution as a justice problem. Kverndokk, S. (Stiftelsen 
for Samfunns- og Naeringslivsforskning, Oslo (Norway)). Oslo Univ. 
(Norway). Sosialoekonomisk Inst. Nov 1992. 30p. Order Number 
DE93784834. Source: OSTI; NTIS. 

Tradeable emission permits are one of the most discussed policy 
instruments to implement international agreements on CO2 emis- 
sion reductions. One characteristic of this instrument is that it 
separates the questions of efficiency and justice; in an idealised 
world, efficiency is achieved no matter how the permits are dis- 
tributed. By assuming separability of inter- and intragenerational 
justice, the author can discuss the initial distribution of permits as 
an intragenerational distributive justice problem. In contrast to effi- 
ciency, where Pareto Optimality is an overall accepted principle, 
there is no consensus on a "best” equity principle. Different princi- 
ples lead to different rules for distribution. The framework is to 
consider what the author believe to be metaprinciples of theories of 
justice; ethical individualism and presentism, as well as a generally 
accepted principle of avoiding morally arbitrary components as 
standards for distribution. Using these principles in an exclusionary 
way, working with a list of alternative allocation rules, a distribution 
proportional to population is recommended. Arguments against this 
rule are discussed, and special attention is paid to political feasibil- 
ity. Justice and political feasibility may contrast, so also in this 
case. Even if a distribution based only on population may be politi- 
cally unacceptable, there may be prospects to use this criterion in 
combination with other rules, as well as to put more weight on it in 
the future. 26 refs. 


20032 (NEI-NO-334) Environmental accidents under moral 
hazard and limited firm liability. Strand, J. Oslo Univ. (Norway). 
Sosialoekonomisk Inst. Oct 1992. 23p. Order Number 
DE93784843. Source: OSTI; NTIS. 

We study optimal government policy when firms’ operations 
involve a risk of a large environmental accidents, firms have no as- 
sets to cover such costs, and this risk is affected by firms’ efforts 
which are unobservable to outsiders. When firms’ profits and gov- 
ernment revenues have equal weights in the social welfare function, 
a first best can be implemented and requires that the firms be sub- 
sidized heavily when operating with no accident, and all its assets 
confiscated in the event of an accident. With a lower weight on firm 
profits the solution is always second best, with lower subsidies to 
the firm, and a firm effort lower than at the first-best solution. When 
firm investments may reduce the required accident-preventing effort 
for given risk, and also lower the work effort required for a given 
output, the first best never involves specific investment subsides, 
while a second-best solution generally always does. 22 refs. 


20033 (NEI-NO-335) Environmental policy under worker 
moral hazard. Strand, J. Oslo Univ. (Norway). Sosialoekonomisk 


Inst. Nov 1992. 31p. Order Number DE93784844. Source: OSTI; 
NTIS. 
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We study a model of a firm whose pollution emissions are af- 
fected both by output and by workers’ efforts to avoid pollution, and 
which pays efficiency wages due to worker moral hazard. We show 
that the optimal unit pollution tax facing the firm often should be set 
above the standard Pigouvian tax, always at a first-best in combi- 
nation with an output subsidy, and often at second-best solutions 
(where no output subsidies are allowed), given that the govern- 
ment has a premium on own revenues. With no such premium the 
second-best optimal tax may be lower or higher than the Pigouvian 
tax, depending on the relationship between total labor inputs and 
pollution. When the firm would choose not to operate given an "op- 
timal” pollution tax, the tax should be set lower and be combined 
with a pollution quota in excess of the first-best level. 4 refs. 


20034 (NEI-NO-336) Environmental policy under labor 
unions with endogenous environmental effort. Strand, J. Oslo 
Univ. (Norway). Sosialoekonomisk Inst. Dec 1992. 31p. Order 
Number DE93784845. Source: OSTI; NTIS. 

We consider a model of monopoly unions where workers’ efforts 
also affect pollution from the firm, and the government can impose 
linear pollution taxes or pollution quotas on the firm. When the 
union determines environmental effort at the initial stage together 
with the wage, effort is inefficiently low, and the government may 
prefer to use pollution quotas over taxes, since quotas generally in- 
duce higher effort. When effort is induced ex post through a wage 
incentive scheme, the government is generally indifferent between 
instruments, disregarding the revenue effect of taxes. When envi- 
ronmental taxes are used, they should (almost) always be set 
below marginal social damage cost from pollution. We finally study 
a model of efficient bargaining over the wage, employment and en- 
vironmental effort. Here a first-best solution is induced setting the 
environmental tax equal to marginal damage cost. 12 refs. 


20035 (NILU-F—4/90) Environmental monitoring - air pollu- 
tion. Sivertsen, B. Norsk Inst. for Luftforskning, Lillestroem 
(Norway). Mar 1990. 16p. (In Norwegian). (CONF-9003338—1: In- 
dustry and environmental monitoring, Gol (Norway), 21-23 Mar 
1990). Order Number DE93784841. Source: OSTI; NTIS. 

The present paper deals with a planned Norwegian monitoring 
programme designed for monitoring the level of air pollution from 
industrial point pollutant sources. The method of monitoring can be 
connected directly to the discharged pollutants, and for controlling 
the effects on the flora, fauna, or materials in surrounding areas. 
The method of planning the monitoring programme depends on a 
large number of factors such as types of components, source char- 
acteristics, chemical and physical reactions in the atmosphere, 
characteristics of the area, and meteorological/climatic conditions. 
Examples are given. 3 refs., 6 figs. 


20036 (ORNL/FTR-4501) [Public hearings on protection of 
people and the environment]: Foreign trip report, December 
3-4, 1992. Fairchild, P.D. Oak Ridge National Lab., TN (United 
States). 17 Dec 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93009783. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler, representing the AFEAS (Alternative Fluorocarbon, 
Environmental Acceptability Study)/DOE global warming project, 
participated as an invited expert in the public hearings held by the 
Enquete Commission of the German Bundestag to present a sum- 
mary explanation of the Total Equivalent Global Warming Impact 
(TEWl) concept and its value in assessing CFC replacement alter- 
natives. The hearings address: CFC replacement by focusing on 
one of the leading replacement fluorocarbon compounds, HFC- 
134a, as an example to illustrate the many interrelated issues 
involved in life-cycle analysis of a new synthetic compound. The 
topics ranged from production and consumption forecasts for 
HFC-134a to safety risk of other altemative technologies to the im- 
plications of Germany's choices and policies on developing 
countries. The majority of the participating experts were from Ger- 
many, but the were experts from several other European countries 
and three (3) other experts from the US Simultaneous translation 
for German and English was provided. The TEWI concept was well 
received and seems to be finding broad use; it was cited by sev- 
eral of the other participants, including some of the experts from 
German industry. The Enquete Commission is charged with 





translating the results of the hearing into practical policies and leg- 
islative recommendations. 


20037 (ORNU/M—1929/R5) Environmental Regulatory Up- 
date Table, November—December 1292. Houlberg, L.M.; Hawkins, 
G.T.; Lewis, E.B.; Salk, M.S. Oak Ridge Nationai Lab., TN (United 
States). Jan 1993. 135p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93007793. Source: OSTI; NTIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated bi-monthly wit information from the Federal Register and 
other sources, including direct contact with regulatory agencies. 
Each table entry provides a chronological record of the rulemaking 


process for that initiative with an abstract and a projection of fur- 
ther action. 


20038 (SAND-93-0949C) Guide to resources for EPA regu- 
lations. Hospelhorn, M.B. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9304119-1: 1993 environmentally conscious manufacturing 
workshop, Albuquerque, NM (United States), 5 Apr - 7 may 1993). 
Order Number DE93011579. Source: OSTI; NTIS; INIS; GPO Dep. 

In an effort to remain regulatory compliant, it is becoming in- 
creasingly important to locate resources that can provide up to 
date environmental regulations and regulatory interpretations. there 
are many resources available to provide information and training in 
these areas. 
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20039 (ORNL/FTR-4457) [Power generation choices: An 
international perspective on costs, risks, and externalities]: 
Foreign trip report, September 18-25, 1992. Shelton, R.B. Oak 
Ridge National Lab., TN (United States). 21 Oct 1992. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93009406. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The International Conference on Energy Efficiency in Asian 
Countries was held in Tokyo, Japan, and was sponsored by the In- 
ternational Energy Agency (IEA), Ministry of International Trade 
and Industry of Japan (MITI), The Energy Conservation Center, 
Japan (ECC), and the New Energy and Industrial Technology De- 
velopment Organization (NEDO). The objectives of the conference 
were to review the current status of energy efficiency in Asian 
countries, identify the barriers to further increases in efficiency, dis- 
cuss policies for overcoming these barriers, and explore options for 
cooperative efforts to promote efficiency. The author presented a 
paper entitled Opportunities and Prospects for Energy Efficiency in 
Asian Countries and participated in a panel on promoting interna- 
tional cooperation. 
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20040 (CONF-9106325-, pp. 149-178) High on gas down 
under the New Zealand and Australian positions. Campbell, A. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada); USDOE, Washington, DC (United States); Ontario Min- 
istry of Energy, Toronto, ON (Canada). [1991]. From 1991 Windsor 
workshop on alternative fuels; Toronto (Canada); 24-26 Jun 1991. 
In 1991 Windsor Workshop on Alternative Fuels. 534p. Order 
Number DE92008407. Source: OSTI; NTIS. 

New Zealand's energy consumption in 1990 was apportioned 
among electricity (89%), coal and wood (11%), imported oil 
(12.9%), indigenous oil (9.3%) and gas (28.2%) and transportation 
used 26% of the total energy used. After the shock of increased 
prices for imported oil in the early 70's, incentive schemes were 
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devised to increase self-sufficiency and support was given for natu- 
ral gas vehicles. Liquid propane became part of the energy later. 
The use of natural gas fueled vehicles rose from near zero in 1978 
to 50,000 in 1991. However, the numbers of vehicles being con- 
verted to natural gas experienced a downward trend after 1985 
due to poor conversion standards and elimination of government 
incentives for conversion. In Australia, concerns about the decline 
in domestic oil production, led to a review of the potential for alter- 
nate fuels and a development plan was recommended. Alternative 
fuels research has been funded equally by the government and by 
industry. Priority was given to research and development of natural 
gas powered vehicles. Some of the national energy research, de- 
velopment, and demonstration-supported natural gas vehicle 
projects were engine technology, storage and refulling, demonstra- 
tion and economic studies. Current NGV status and Australian fuel 
prices are given 


20041 (CONF-9303111-—3) [Quality assurance in basic re- 
search and R&D]. Hoke, P.B. Oak Ridge National Lab., TN 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 4. an- 
nual workshop on management in basic applied research and R&D 
environment; Stanford, CA (United States); 3-4 Mar 1993. Order 
Number DE93010825. Source: OSTI; NTIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL) is one of the nation’s 
largest and most widely diversified federal multipurpose research 
and development centers. The Laboratory is operated by Martin 
Marietta Energy Systems Inc. for the US DOE. Its mission 
embraces non-nuclear as well as nuclear energy development to- 
gether with a wide range of supporting research in engineering, 
physical sciences, life sciences as well as social sciences and eco- 
nomics. The Laboratory’s program is dominated by four major 
areas of development that are approximately equal in size: nuclear 
(fission) energy development, basic physical sciences research, 
biomedical and environmental, and magnetic fusion energy devel- 
opment. This document outlines ORNL’s quality assurance (QA) 
program in response to the ten criteria of DOE order 5700.6C. 
Guidance for implementation comes both from Attachment | of 
5700.6C and DOE-ER-STD-6001-92. The basis for the program, 
integration of DOE orders, program architecture, assessment activi- 
ties, and financial restraints are discussed. 


20042 (DOE/ER-0574P) Programs of the Office of Energy 
Research. USDOE Office of Energy Research, Washington, DC 
(United States). Sep 1992. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93011208. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The programs of the Office of Energy Research provide basic 
science support for energy technologies as well as advancing 
understanding in general science and training future scientists. En- 
ergy Research provides insights into fundamental science and 
associated phenomena and develops new or advanced concepts 
and techniques. Research of this type has been supported by the 
Department of Energy and its predecessors for over 40 years and 
includes research in the natural and physical sciences, including 
high energy and nuclear physics; magnetic fusion energy; biological 
and environmental research; and basic energy sciences research 
in the materials, chemical, and applied mathematical sciences, en- 
gineering and geosciences, and energy biosciences. These basic 
research programs help build the science and technology base that 
underpins energy development by Government and industry. 


20043 (DOE/FTR-93010286) [The applicability and avail- 
ability of former Soviet Union (FSU) space-related capabilities 
and facilities to energy-related space activities of DOE, DOD 
and NASA]: Foreign trip report, October 16-28, 1992. Pellechi, 
M. USDOE Idaho Field Office, Idaho Falls, ID (United States). 27 
Jan 1993. 68p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93010286. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A senior-level Department of Energy (DOE), Department of De- 
fense (DoD), and National Aeronautics and Space Administration 
(NASA) team visited the former Soviet Union (FSU) from October 
16-28, 1992 (see Attachment 1: Team Membership). The purpose 
of the visit was to investigate the applicability and availability of 
FSU space-related capabilities and facilities to the energy-related 
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space activities of the three agencies. This included renewable en- 
ergy, nuclear power and propulsion, radiation effects, remote 
sensing, optics and lasers. The US delegation was successful in 
identifying some capabilities that would be useful to the three orga- 
nizations. Efforts to utilize some of the FSU capabilities viewed are 
being initiated. Concurrently, there will be a technical assessment 
performed on the information gained from this and other recent vis- 
its to the FSU relative to space research. 


20044 (DOE/S—0105) The Secretary's annual report to 
Congress, 1991. USDOE, Washington, DC (United States). 1991. 
529p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93010185. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the 12th Secretary's Annual Report to Congress of the 
United States Department of Energy, and it covers the year 1991. 
Activities of all elements of the Department are described herein 
except those of the independent Federal Energy Regulatory Com- 
mission, which issues its own report. 


20045 (ETDE-mf-93786037) Forschungszentrum Juelich 
GmbH. Annual report 1992. Applied research - basic research. 
Forschungszentrum Juelich GmbH (Germany). Oct 1992. 169p. (In 
German). Order Number DE93786037. Source: OSTI; NTIS (US 
Sales Only). 

The report is made up of four colour-coded parts. The ‘white part’ 
- from the centre’s research work’ - presents topical anthor articles 
in popular science language. Subjects were selected primarily 
along journalistic lines and do not represent main areas of research 
at KFA. The ‘yellow part’- ‘report on research and development 
work’ is a comprehensive survey by major research areas of all 
scientific-technical work done at KFA. The ’green part’ - ‘research 
institutes and general scientific-technical facilities’ is dedicated to 
the description of tasks and purposes of the individual institutes 
and general facilities. The ’blue part’ - ‘organization, administration, 
and technical infrastructure’ contains information on the manage- 
ment, organization and administration of KFA (e.g. personnel 
division, public relations division, finance, purchasing and materials 


and logistics management, R and D planning and cost, organiza- 
tion and information processing, cooperation and utilization of 
knowledge, grant-giving bodies, and operational facilities). (orig.). 


20046 (IS-IPRT-8) lowa State Mining and Mineral Re- 
sources Research Institute: Final report, July 1, 1990—June 30, 
1991. lowa State Univ. of Science and Technology, Ames, IA 
(United States). lowa State Mining and Mineral Resources Re- 
search Inst. Aug 1991. 140p. Sponsored by Department of the 
Interior, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Grant: G1104119. Order Number DE93009502. Source: 
OSTI; NTIS; GPO Dep. 

During 1990-1991, the lowa State Mining and Mineral Re- 
sources Research Institute (ISMMRRI) has worked diligently to 
further the objectives of the Mineral Institute Program. About 70% 
of our Allotment Grant funding goes toward research and educa- 
tion of graduate students within the participating departments of 
the university. It is our goal to encourage graduate students in di- 
verse fields such as agronomy, engineering, geology, landscape 
architecture, and many others to pursue a career in mining- and 
mineral-related fields by preparing them to either enter the private 
or public sectors. During the 1990 calendar year, ISMMRRI 
granted research assistantships to 17 graduate students to perform 
research in topics relating to mineral exploration, characterization 
and processing, extractive metallurgy, mining engineering, fuel sci- 
ence, mineral waste management, and mined-land reclamation. 
Research areas include the following: Fluid-inclusion studies on 
fluorspar mineral deposits in an actively mined region; Geochemi- 
cal modeling of gold and gold-telluride deposits; Characterization of 
coal particles for surface-based beneficiation; Impact of surface 
mining and reclamation of a gypsum deposit area on the surround- 
ing community; Stress-strain response of fine coal particles during 
transport and storage; Recovery of metal values from mining 
wastes using bioleaching; Coal beneficiation utilizing triboelectric 
charging in a fast fluidized bed; and Mathematical modeling of 
breakage for optimum sizing during crushing of rock. 


20047 (IS-IPRT-9) lowa State Mining and Mineral Re- 
sources Research Institute: Final report, July 1, 1991—June 30, 
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1992. lowa State Univ. of Science and Technology, Ames, IA 
(United States). lowa State Mining and Mineral Resources Re- 
search Inst. Aug 1992. 112p. Sponsored by Department of the 
Interior, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Grant: G1114119. Order Number DE93009540. Source: 
OSTI; NTIS; GPO Dep. 

During the past year, the lowa State Mining and Mineral Re- 
sources Research Institute has worked diligently to further the 
objectives of the Mineral Institute Program (ISMMRRI). The major- 
ity of our Allotment Grant funding goes toward research and 
education of graduate students within the participating departments 
of the university. It is our goal to encourage graduate students in 
diverse fields such as agronomy, engineering, geology, landscape 
architecture, and many others to pursue a career in mining- and 
mineral-related fields by preparing them to either enter the private 
or public sectors. During the 1991-1992 academic year, ISMMRRI 
granted research assistantships to 12 graduate students to perform 
research in topics relating to mineral exploration, extractive metal- 
lurgy, characterization and processing, mining engineering, fuel 
science, mineral waste management, mineral handling, and 
mineral-energy utilization. Research areas include the following: 
Geochemical modeling of gold and gold-telluride deposits; Study of 
shale strength to predict and reduce roof falls in mines; Characteri- 
zation of the combustion performance of chemically-cleaned coal; 
Predicting the performance of coal cleaning by selective agglomer- 
ation; Temperature sensitive surfactants for surface-based coal 
cleaning; Conversion of sulfur-dioxide wastes to hydrochloric acid; 
Evaluating the mechanical properties of coal filter cake; Recovery 
of metal values from mining wastesusing bioleaching; Coal benefi- 
ciation utilizing triboelectric charging in a fast fluidized bed; and 
Improved impact crushing of limestone. 


20048 (LBL-PUB-671) Technology transfer at Lawrence 
Berkeley Laboratory. Johnson, D. (ed.). Lawrence Berkeley Lab., 
CA (United States). Sep 1992. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93010460. Source: OSTI; NTIS; INIS; GPO Dep. 

Lawrence Berkeley Laboratory (LBL) is dedicated to commercial- 
izing new technology in such fields as advanced materials, 
biotechnology, and electronics. Technology transfer between na- 
tional laboratories and the industrial community is important in 
maintaining America’s competitive edge. This document examines 
opportunities to establish working relationships with LBL. Stream- 
lined methods for technology transfer are available with the aid of 
the Technology Transfer Department and the Patent Department at 
LBL. Research activities at LBL are concentrated in three major 
program areas: Energy Sciences, General Sciences, and Bio- 
sciences. Each program area consists of three research divisions. 
LBL welcomes both requests for information and proposals to con- 
duct research. 


20049 (LBL-PUB-714) Critical technologies research: Op- 
portunities for DOE. Lawrence Berkeley Lab., CA (United States). 
Dec 1992. 115p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9205302-: Na- 
tional workshop on critical technologies research: opportunities for 
DOE, Berkeley, CA (United States), 27-29 May 1992). Order Num- 
ber DE93007655. Source: OSTI; NTIS; GPO Dep. 

Recent studies have identified a number of critical technologies 
that are essential to the nation’s defense, economic competitive- 
ness, energy independence, and betterment of public health. The 
National Critical Technologies Panel (NCTP) has identified the fol- 
lowing critical technology areas: Aeronautics and Surface 
Transportation; Biotechnology and Life Sciences; Energy and Envi- 
ronment; Information and Communications; Manufacturing; and 
Materials. Sponsored by the Department of Energy's Office of En- 
ergy Research (OER), the Critical Technologies Research 
Workshop was held in May 1992. Approximately 100 scientists, en- 
gineers, and managers from the national laboratories, industry, 
academia, and govemment participated. The objective of the 
Berkeley Workshop was to advance the role of the DOE multipro- 
gram energy laboratories in critical technologies research by 
describing, defining, and illustrating research areas, opportunities, 
resources, and key decisions necessary to achieve national re- 
search goals. An agenda was developed that looked at DOE’s 





capabilities and options for research in critical technologies and 
provided a forum for industry, academia, govemment, and the na- 
tional laboratories to address: Critical technology research needs; 
existing research activities and resources; capabilities of the 
national laboratories; and opportunities for national laboratories, in- 
dustries, and universities. The Workshop included plenary sessions 
in which presentations by technology and policy leaders set the 
context for further inquiry into critical technology issues and re- 
search opportunities. Separate sessions then focused on each of 
the following major areas of technology: Advanced materials; 
biotechnology and life sciences; energy and environment; informa- 
tion and communication; and manufacturing and transportation. 


20050 (RISO-R-672(EN)) Systems analysis department an- 
nual progress report 1992. Larsen, H.; Petersen, K.E. Risoe 
National Lab., Roskilde (Denmark). Systems Analysis. Feb 1993. 
56p. Order Number DE93784735. Source: OSTI; NTIS; Also avail- 
able from Risoe Library, DK-4000 Roskilde, Denmark. 

The report describes the work of the Systems Analysis Depart- 
ment at Risoe National Laboratory during 1992. The Department is 
made up of the Cognitive Systems Group, the Risk Analysis 
Group, the Energy Systems Group and the UNEP Collaborating 
Centre for Energy and Environment. The report includes lists of 
publications, lectures and staff members. (au) (15 ills., 61 refs.). 
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20051 (CONF-910626—Absts.) ICENES ’'91:Sixth interna- 
tional conference on emerging nuclear energy systems: 
Program and abstracts. Lawrence Livermore National Lab., CA 
(United States). [1991]. 146p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. From 6. inter- 
national conference on emerging nuclear energy systems (ICENES 
‘91); Monterey, CA (United States); 16-21 Jun.1991. Order Number 
DE93009315. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the program and abstracts of the ses- 
sions at the Sixth International Conference on Emerging Nuclear 
Energy Systems held June 16-21, 1991 at Monterey, California. 
These sessions included: The plenary session, fission session, fis- 
sion and nonelectric session, poster session 1P; (space propulsion, 
space nuclear power, electrostatic confined fusion, fusion miscella- 
neous, inertial confinement fusion, y-catalyzed fusion, and cold 
fusion); Advanced fusion session, space nuclear session, poster 
session 2P, (nuclear reactions/data, isotope separation, direct en- 
ergy conversion and exotic concepts, fusion-fission hybrids, nuclear 
desalting, accelerator waste-transmutation, and fusion-based 
chemical recycling); energy policy session, poster session 3P (en- 
ergy policy, magnetic fusion reactors, fission reactors, magnetically 
insulated inertial fusion, and nuclear explosives for power genera- 
tion); exotic energy storage and conversion session; and exotic 
energy storage and conversion; review and closing session. 


20052 (DOE/FTR-93010127) [Discussions on the peaceful 
uses of nuclear energy with Moroccan nuclear officials]: For- 
eign trip report, February 6-13, 1993. Horton, R.D. Sandia 
National Labs., Albuquerque, NM (United States). 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. Order Number DE93010127. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A US interagency team hold bilateral consultations on the 
Peaceful Uses of Nuclear Energy with Moroccan nuclear officials 
during the period of February 8-12, 1993. The US team was led 
by Robert Sonsoney, Office of Nuclear Export, Department of 
State. Other team members included Alexander Adams Jr., Nu- 
clear Regulatory Commission: Deborah Bozik, Arms Control and 
Disarmament Agency; Rebecca Horton, Sandia NationalLaborato- 
ries (TDY/Department of Energy); and Anthony Veca, General 
Atomics. The team received briefings and facility tours on the full 
range of established and future programs for the utilization of a 2 
MegaWatt (KW) Triga Research Reactor, manufactured in the US 
by General Atomics Corporation, The US team gave presentations 
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to Moroccan officials on Non-Proliferation (NPT) issues, physical 
protection, and a variety of nuclear safety issues related to con- 
struction, commissioning, and operation of the facility. The US 
team announced US Government support for two IAFA footnote A 
(extra-budgetary) projects in Morocco. Government of Morocco offi- 
cials outlined areas of interest for bilateral cooperation with US 
institutions, as well as areas for possible US Government support 
to the IAEA technical cooperation programs in Morocco. 


20053 (INIS-mf-13461) Statement to the 36th session of 
the General Conference of the International Atomic Energy 
Agency 21 September 1992; Statement to the 47th session of 
the United Nations General Assembly 21 October 1992. Blix, H 
International Atomic Energy Agency, Vienna (Austria). 1993. [33p.] 
(CONF-9209318—: Statement to the 36th session of the General 
Conference of the International Atomic Energy Agency 21 Septem- 
ber 1992; Statement to the 47th session of the United Nations 
General Assembly 21 October 199; Statement to the 36th session 
of the Order Number DE9361 8630. Source: OSTI; NTIS (US Sales 
Only); INIS. 

IAEA Director General, Hans Blix, in his statements to the 47th 
session of the United Nations General Assembly and to the 36th 
session of the General Conference of the IAEA, reminded that 
1992 marks the fiftieth anniversary of controlled nuclear fission and 
the thirty-fifth anniversary of the IAEA. He specially commented on 
the various measures taken during the past year to strengthen the 
IAEA's safeguards system as a part of the challenge to reduce the 
risk of a further spread of nuclear weapons. He also discussed the 
role of the IAEA in the fields of nuclear safety, nuclear waste, trans- 
fer of technology and assistance to developing countries and the 
financing and management of the Agency within the UN system. 


20054 (NEI-SE-101) Questions and answers about the re- 
actor shutdown at the Barsebaeck plant. Sydkraft AB, Malmoe 
(Sweden). 1992. [11p.] (In Swedish). Order Number DE93617578. 
Source: OSTI; NTIS; INIS. 

At a scram at the Barsebaeck 2 reactor on July 28 1992, a 
safety valve open unintentionally, and steam was released from the 
reactor vessel into the containment. The emergency spray system 
started sprinkling the vessel (the core spray system was also ac- 
tive for a short while). After one hour, the sprinkling was interupted, 
and at about the same time it was found that the steam jet had tore 
off insulation material (from the containment walls) which started to 
clog the sieves for the emergency sprinkling water, disturbing the 
pumping. The clogging appeared much more rapidly than expected 
(1 h in stead of 10 h). Five Swedish reactors for similar design 
have been shutdown pending a reconstruction of the emergency 
spray feed system. This pamphlet is directed to the general public, 
explaining the problems and commenting on nuclear safety issues. 


20055 (NUREG/CP—0122-Vol.2, pp. 399-405) U.S. energy 
policy: The nuclear energy option. Erb, K. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. Sep 1992. (CONF-920375—Vol.2: Aging re- 
search information conference, Rockville, MD (United States), 
24-27 Mar 1992). In Aging research information conference: Pro- 
ceedings: Volume 2. 461p. Order Number DE92041278. Source: 
OSTI; NTIS; INIS; GPO. 

Thank you for the opportunity to talk about the role of nuclear 
energy in the President's National Energy Strategy, particularly as 
it affects your discussions at this International Aging Research 
Information Conference. Dr. D. Allan Bromley, the President's Sci- 
ence Advisor, asked me to convey to you his interest in your work 
- he has had a long association with your field - and to express his 
determination to work to help assure that nuclear energy realizes 
its potential as a safe, clean source of a substantial portion of our 
electricity. Dr. Bromiley also asked me to read a message to the 
Conferees assembled here today, and | will do so at the conclu- 
sion of my remarks. The National Energy Strategy, or NES, is now 
just over one year old, and it is rapidly being translated into action. 
For example, the President's budget request proposes investing 
over $1.1 billion in FY 1993 toward implementation of the NES, an 
increase of 39% over our expenditures in 1991, the year the NES 
was formulated. This budget will support a broad range of activi- 
ties, including results-oriented R&D on a broad range of energy 
technologies. The Senate has passed an energy bill containing 
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many of the elements of the NES, and the House is expected to 
pass a similar bill. But the aspect of the strategy that | want to dis- 
cuss today is its conclusion that nuclear energy will become an 
increasingly important component of our energy supply portfolio. 
The NES refiects the realization that nuclear power provides an at- 
tractive means of generating the electricity that will be needed to 
support our economic growth and consequent improvements in 
quality of life as we move into the next century. 


20056 (ORNL/TM—12284) The changing structure of the 
international commercial nuclear power reactor industry. Fors- 
berg, C.W. (Oak Ridge National Lab., TN (United States)); Hill, 
L.uJ.; Reich, WJ.; Rowan, W.J. Oak Ridge National Lab., TN 
(United States). Dec 1992. 159p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93010560. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to provide an understanding of the 
international commercial nuclear power industry today and how the 
industry is evolving. This industry includes reactor vendors, product 
lines, and utility customers. The evolving structure of the interna- 
tional nuclear power reactor industry implies different organizations 
making decisions within the nuclear power industry, different out- 
side constraints on those decisions, and different priorities than 
with the previous structure. At the same time, cultural factors, tech- 
nical constraints, and historical business relationships allow for an 
understanding of the organization of the industry, what is likely, 
and what is unlikely. With such a frame of reference, current trends 
and future directions can be more readily understood. 


20057 (UCRL-ID-109153) Attitudes toward nuclear 
weapons: France, Great Britain, and Germany. Zinner, P.E. 
Lawrence Livermore National Lab., CA (United States). Oct 1991. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93012448. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this report is to explore current attitudes in the 
major European countries (France, Great Britain, and Germany) to- 
ward the possession of nuclear weapons and the eventual pooling 
of existing national nuclear capabilities in a European nuclear 
force, as part of an emerging European security structure under 
the aegis of the European community (EC). 


2908 Heat Utilization 


Refer also to citation(s) 20158 


2910 Conservation 
Refer also to citation(s) 20044, 20128 


20058 (ORNL/FTR-4474) [Energy efficiency in Asian coun- 
tries]: Foreign trip report, November 1-7, 1992. Kuliasha, M.A. 
Oak Ridge National Lab., TN (United States). 19 Nov 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93009569. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Nuclear Energy Agency, OECD, and the Oak Ridge Na- 
tional Laboratory are jointly sponsoring an international symposium 
“ Power Generation Choices: International Perspective on Costs, 
Risks, and Externalities.” The programme committee met to review 
progress on speakers and to review an announcement for the 
meeting (attached) which is to receive international circulation. In 
addition, the committee wanted to identify any remaining issues 
since this was the last scheduled meeting of the programme com- 
mittee. The meeting was held in conjunction with the World Energy 
Congress Meeting held in Madrid because most of the programme 
committee members are European and would be attending the 
World Energy Congress meeting. Dr. Shelton also met with his 
counterpart, Pierre Girouard of the Nuclear Energy Agency, to dis- 
cuss logistics for the meeting and future meetings between the two 
of them. The World Energy Congress meeting was a very large 
meeting with excellent programs on the world energy situation and 
future energy needs in the world. 


20059 (PNL-8608) Federal Energy Resources Moderniza- 
tion Coordinating Committee: Semiannual report, April 1, 
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1992-September 30, 1992. Parker, G.B. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1993. 74p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93011854. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the broad range of activities that are fo- 
cused on meeting the President's Executive Order on Federal 
Energy Management promulgated to meet energy savings goals 
and encourage more efficient management of all federal energy re- 
sources. These activities are reported semiannually under the 
auspices of the Federal Energy Resource Modernization (FERM) 
Coordinating Committee, and as such include activities undertaken 
from April 1, 1992, through September 30, 1992. The activities 
reported are classified into four major categories: (1) technology- 
base support, which includes development of processes, software, 
metering and monitoring equipment and strategies, and other tools 
for federal energy managers to better understand and characterize 
their energy resources; (2) federal energy systems testing and 
monitoring; (3) federal energy systems revitalization projects at fed- 
eral installations in cooperation with the utilities serving the sites; 
and (4) energy supply, distribution and end-use conservation as- 
sessment for federal agencies and/or facilities. Lighting systems 
and air conditioning projects at federal facilities, especially military 
bases are updated. 
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20060 (ANL/RP-76523, pp. 5-25) Workshop in economics - 
the problem of climate change benefit-cost analysis. Kosobud, 
R.F. (Univ. of Illinois, Chicago (US)). Argonne National Lab., IL 
(United States). May 1992. (CONF-9202127-: Global climate 
change: social and economic research issues, Argonne, IL (United 
States), 11-13 Feb 1992). In Global climate change: Social and 
economic research issues. 126p. Order Number DE92041151. 
Source: OSTI; NTIS; INIS. 

Could benefit-cost analysis play a larger role in the discussion of 
policies to deal with the greenhouse effect? The paper also investi- 
gates the causes of this lack of influence. Selected forms of 
benefit-cost research are probed, particularly the critical discus- 
sions raised by this type of research, in an effort to suggest where 
the chances of greater acceptance lie. The paper begins by dis- 
cussing the search for an appropriate policy: optimal, targeted, or 
incremental. It then describes the work being done in specifying 
and estimating climate change damage relationships. A considera- 
tion of the work being done in specifying and estimating abatement 
(both mitigation and adaptation) cost relationships follows. Finally, 
the paper ends with an examination of the search for the appropri- 
ate policy instrument. International and methodological concerns 
cut across these areas and are discussed in each section. This pa- 
per concludes that there seem to be a number of reasons that 
benefit-cost results play only a limited role in policy development. 
There is some evidence that the growing interest in market-based 
approaches to climate change policy and to other environmental 
control matters is a sign of increased acceptance. Suggestions 
about research directions are made throughout this paper. 


20061 


(ANL/RP-—76523, pp. 26) Comment 1 on workshop in 
economics - a note on benefit-cost analysis and the distribu- 
tion of benefits: The greenhouse effect. Quinn, K.G. (Argonne 
National Lab., IL (US)). Argonne National Lab., IL (United States). 
May 1992. (CONF-9202127—: Global climate change: social and 
economic research issues, Argonne, IL (United States), 11-13 Feb 
1992). In Global climate change: Social and economic research is- 


sues. 
INIS. 

The application of benefit-cost analysis to environmental prob- 
lems in general, and to global warming as demonstrated by 
Kosobud in particular, is a very useful tool. Depending upon the 
limitations of the relevant data available benefit-cost analysis can 
offer information to society about how to improve its condition. 
However, beyond the criticism of its estimate of the Pareto optimal 
point benefit-cost analysis suffers from a fundamental weakness: It 
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cannot speak to the distribution of the net benefits of implementa- 
tion of an international greenhouse policy. Within an individual 
country, debate on a particular policy intervention can effectively 
separate the issues of achieving a potential Pareto optimum and 
distributing the benefits necessary to actually accomplish Pareto 
optimality. This situation occurs because (theoretically, anyway) 
these decisions are made in the presence of a binding enforce- 
ment regime that can redistribute benefits as seen fit. A policy can 
then be introduced in the manner that achieves the best overall net 
benefits, and the allocation of these benefits can be treated as a 
stand-alone problem. 


20062 (ANL/RP—76523, pp. 27-28) Comment 2 on workshop 
in economics - issues in benefit-cost analysis: Amplification 
channels and discounting long-term environmental damages. 
Hanson, D.A. (Argonne National Lab., IL (US)). Argonne National 
Lab., IL (United States). May 1992. (CONF-9202127-: Global cli- 
mate change: social and economic research issues, Argonne, IL 
(United States), 11-13 Feb 1992). In Global climate change: Social 
and economic research issues. 126p. Order Number 
DE92041151. Source: OSTI; NTIS; INIS. 

Many environmental problems have long-term effects. Acid rain 
has long-term effects on soils, forests, and exposed materials. 
Global climate change has even longer-term effects. This differ- 
ence in timing - between the near-term cost of environmental 
protection and the long-term environmental effects - makes it diffi- 
cult to conduct a cost-benefit analysis of any program designed to 
abate environmental damages. The rate at which to discount 
long-term environmental damages becomes a key question in com- 
parisons of benefits and costs. This comment points out an 
important facet of the discounting issue. The discount rate for cal- 
culating the present value of future environmental benefits may be 
much lower than the rate of return on investment. Cost-benefit 
analysis is a framework in which to evaluate policies and deci- 
sions. Because global climate change is a complex problem, 
extensions of cost-benefit theory can be expected to add additional 
insights, particularly in the following areas: distinguishing distribu- 
tional effects among nations, over time, and among generations; 
determining the rate of discount that is appropriate for long-term 
environmental damages and separating risk aspects from the rate 
of discount; and assessing amplification effects when policies in- 
volve large expenditures relative to the economy or when affected 
sectors are significant sectors of the economy. 


20063 (ANL/RP-—76523, pp. 29-41) Workshop in adaptation 
and mitigation strategies - approaching global warming: A re- 
view of the adaptation and mitigation perspectives. Morrisette, 
P.M. (Resources for the Future, Washington, DC (US)). Argonne 
National Lab., IL (United States). May 1992. (CONF-9202127-: 
Global climate change: social and economic research issues, Ar- 
gonne, IL (United States), 11-13 Feb 1992). In Global climate 
change: Social and economic research issues. 126p. Order Num- 
ber DE92041151. Source: OSTI; NTIS; INIS. 

The debate within the scientific, policy, and environmental com- 
munities on what, if anything, to do about global warming appears 
to be focused on whether to adapt to climate change in the future 
or to mitigate climate change in the present. As the issue has 
become increasingly politicized, the debate over these two ap- 
proaches has become polarized. The two approaches, however, 
are not mutually exclusive; in fact, there is much common ground 
between them. But differences can be found in how proponents of 
each approach view the risks of global climate change and the val- 
ues that underpin these perceptions of risk. In this paper, the 
author will briefly outline the progression of global warming from an 
obscure scientific concern into a leading international political is- 
sue. The author will also review some previous efforts by social 
scientists to assess attitudes and positions on global warming. He 
will then examine in detail the adaptation and mitigation perspec- 
tives and assess how they differ on the basis of different 
conceptions of uncertainty and risk, equity, and technology. Finally, 
he will examine the adaptation and mitigation approaches from the 
perspective of developing countries. 


20064 (ANL/RP-76523, pp. 42-43) Comment 1 on workshop 
in adaptation and mitigation strategies - why greenhouse 
warming stays a hot topic. Coppock, R. (National Academy of 
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Sciences, Washington, DC (US)). Argonne National Lab., IL 

(United States). May 1992. (CONF-9202127-: Global climate 

change: social and economic research issues, Argonne, IL (United 

States), 11-13 Feb 1992). In Global climate change: Social and 

economic research issues. 126p. Order Number DE92041151. 
Source: OSTI; NTIS; INIS. 

The rapidity with which greenhouse warming burst onto the na- 
tional and international political agendas is surprising. So too is the 
fact that it has remained of central interest despite the lack of un- 
derstanding of the phenomenon exhibited by the general public. 
Even with lackluster public response, politicians and governments 
around the world are advocating costly actions designed to counter 
greenhouse warming. A certain amount of attention and concern is 
necessary to establish and sustain the attention of government de- 
cision makers. There are several attributes of the greenhouse 
warming problem that generated enough attention and concern to 
propel it so quickly onto the international agenda and keep it in the 
forefront for action. First, it is one of a new set of global problems 
that is intimately connected to scientific analysis. A great deal of 
data has been collected and analyzed since the early 1960s. Sci- 
entists have been carefully laying the groundwork for decades and 
have a solid foundation for addressing the problem. They were 
ready in 1988 to capitalize on the North American drought as a ve- 
hicle to bring the longer-term problem of greenhouse warming to 
more wide-spread attention. In short, there is a large body of 
knowledge about the problem and possible remediative actions. 
Second, greenhouse warming is a vivid problem with considerable 
psychological impact. Following close on the heels of the antarctic 
ozone hole and more widespread depletion of stratospheric ozone, 
it also demonstrates human capacity to directly alter the physical 
planet on which we depend for survival. Greenhouse warming is 
symbolic of some of our deepest fears. 


20065 (ANL/RP-—76523, pp. 44) Comment 2 on workshop in 


adaptation and mitigation strategies - mitigation and adapta- 
tion. Coppock, R. (National Academy of Sciences, Washington, 


DC (US)). Argonne National Lab., IL (United States). May 1992. 
(CONF-9202127-: Global climate change: social and economic re- 
search issues, Argonne, IL (United States), 11-13 Feb 1992). In 
Global climate change: Social and economic research issues. 
126p. Order Number DE92041151. Source: OSTI; NTIS; INIS. 

Discussions of greenhouse warming policy often confuse the 
meaning of the terms “mitigation” and “adaptation.” This confusion 
occurs partly because these terms were developed to describe 
physical processes but have subsequently been used in appropri- 
ately as labels for policy strategies. It also derives in part from 
misunderstanding of the basic character of the two categories of 
intervention. 


20066 (ANL/RP-76523, pp. 45-85) Workshop in political in- 
stitutions - institutional analysis and global climate change: 
Design principles for robust international regimes. McGinnis, 
M. (Indiana Univ., Bloomington (US)). Argonne National Lab., IL 
(United States). May 1992. Grant SES-4843901. (CONF-9202127-: 
Global climate change: social and economic research issues, Ar- 
gonne, IL (United States), 11-13 Feb 1992). In Global climate 
change: Social and economic research issues. 126p. Order Num- 
ber DE92041151. Source: OSTI; NTIS; INIS. 

Scientific evidence suggests that human activities have a signifi- 
cant effect on the world’s climate. Political pressures are growing 
to establish political institutions at the global level that would help 
manage the social and economic consequences of climate change. 
Disagreements remain about the magnitude of these effects, as 
well as the regional distribution of the detrimental consequences of 
climate change. In this paper we do not wish to enter into the com- 
plexities of these technical debates. Instead, we wish to challenge 
a seemingly widespread consensus about the nature of the political 
response appropriate to this global dilemma. Specifically, we 
question the extent to which the “answer” can be said to reside pri- 
marily in the establishment of the new global institutions likely to 
emerge from the first “Earth Summit” - the United Nations (UN) 
Conference on Environment and Development - scheduled for 
June of 1992 in Rio de Janeiro. 


20067 (ANL/RP-76523, pp. 86-93) Comment 1 on workshop 
in political institutions - meso-level regimes and robust plans. 
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Schrodt, P.A. (Univ. of Kansas, Lawrence (US)). Argonne National 
Lab., IL (United States). May 1992. (CONF-9202127-: Global cli- 
mate change: social and economic research issues, Argonne, IL 
(United States), 11-13 Feb 1992). In Global climate change: Social 
and economic research issues. 126p. Order Number 
DE92041151. Source: OSTI; NTIS; INIS. 

The paper by McGinnis and Ostrom is important for at least 
three reasons. First, it provides a number of useful guidelines for 
the construction of political regimes that can control commons 
problems (global warming being one example) for generations yet 
that do not require an external enforcing authority. Second, the pa- 
per introduces some important concepts and theoretical tools from 
political science, history, and economics that can be used to fur- 
ther study such regimes. Finally, and the author believed most 
importantly, the paper is an excellent example of the type of study 
that needs to be done if the social control of global warming is to 
be taken seriously. McGinnis and Ostrom remind us that it is not 
enough to impose rules; these rules must be backed by stable self- 
monitoring and self-correcting institutions. Since he is in agreement 
with most of the points of the paper, my remarks are largely sug- 
gested extensions rather than criticisms. He focus on three issues: 
(1) | extend their discussion of local systems and international sys- 
tems to the national and regional level; (2) | discuss a typology for 
how systems might fail, and (3) following John Eddy's opening 
comments at the conference, | make some observations on com- 
munication between the natural and social sciences 


20068 (ANL/RP-76523, pp. 94) Comment 2 on workshop in 
political institutions - principal-agent relationships. Feeny, D. 
(McMaster Univ., Hamilton, Ontario (CA)). Argonne National Lab., 
IL (United States). May 1992. (CONF-9202127—: Global climate 


change: social and economic research issues, Argonne, IL (United 
States), 11-13 Feb 1992). In Global climate change: Social and 
economic research issues. 
Source: OSTI; NTIS; INIS. 

In recent decades, economic analysis has been extended to situ- 
ations in which there are important asymmetries of information 
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between actors. One important class of these situations are 
principal-agent relationships, in which one party, the agent, acts on 
behalf of the other, the principal. In such situations of incomplete 
and asymmetric information (in which the agent may be better in- 
formed than the principal), is it possible to devise mechanisms to 
ensure that the agent acts in the best interests of the principal? 
How can we construct relationships so that physicians act in the 
best interests of patients, lawyer in the best interests of their 
clients, or public officials in the best interests of their constituents? 


20069 (ANL/RP-76523, pp. 95-100) Comment 3 on work- 
shop in political institutions - problems of institutional 
analysis. Hurwicz, L. (Univ. of Minnesota, Minneapolis (US)). 
Argonne National Lab., IL (United States). May 1992. (CONF- 
9202127—: Global climate change: social and economic research 
issues, Argonne, IL (United States), 11-13 Feb 1992). In Global cli- 
mate change: Social and economic research issues. 126p. Order 
Number DE92041151. Source: OSTI; NTIS; INIS. 

The following is mostly an elaboration of the comments the 
author made during the discussion stimulated by the McGinnis- 
Ostrom paper (McG-O hereinafter). It will be seen that | have 
added references to other papers by these two authors, kindly 
made available to me after the conference. He had been ignorant 
of this literature, and we are am grateful both to the authors and to 
the organizers of the conference for so broadening my horizons. 
MacNeil et al. (1991, p. 220, as cited on p. 1 of McG-O) states that 
the design of appropriate institutions is on the Rio “Earth Summit” 
agenda: “the heads of state ... will be asked to ... (4) initiate major 
reforms of' international institutions to enable nations to manage 
global interdependence and to implement Agenda 21 as well as 
the conventions. 


20070 (ANL/RP-76523, pp. 101-103) General technical com- 
ments on climate change - comment 1: Answers to five 
questions posed at the conference. Firor, J. (National Center for 
Atmospheric Research, Boulder, CO (US)). Argonne National Lab., 
IL (United States). May 1992. (CONF-9202127—: Global climate 
change: social and economic research issues, Argonne, IL (United 
States), 11-13 Feb 1992). In Global climate change: Social and 
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economic research issues. 
Source: OSTI; NTIS; INIS. 

An attempt is made to answer the following five questions: (1) 
what are the projections of global average temperature increase? 
(2) What are the prospects for projecting regional climate change? 
(3) Do the climate models produce outlooks for a group of climate 
variables closely related to sociatal impacts? (4) What is the feasi- 
bility and what are the costs of proposed geoengineering options 
for responding to climate change? (5) What climate variables co- 
vary with global average temperature. 


20071 (ANL/RP-—76523, pp. 104-105) Comment 2: Nurturing 
multidisciplinary research on the global commons. Feeny, D. 
(McMaster Univ., Hamilton, Ontario (CA)). Argonne National Lab., 
IL (United States). May 1992. (CONF-9202127-: Global climate 
change: social and economic research issues, Argonne, IL (United 
States), 11-13 Feb 1992). In Global climate change: Social and 
economic research issues. 126p. Order Number DE92041151. 
Source: OSTI; NTIS; INIS. 

Both an improved understanding of the causes and conse- 
quences of global warming as well as the exploration of responses 
to global warming require the integration of knowledge from a wide 
variety of disciplines in the natural sciences, social sciences, and 
humanities. There are a variety of examples of successful multidis- 
ciplinary enterprises that have conducted research over an 
extended period of time. 


20072 (ANL/RP-76523, pp. 106-107) Comment 3 - the re- 
search agenda: Social science research on global warming. 
Feeny, D. (McMaster Univ., Hamilton, Ontario (CA)). Argonne Na- 
tional Lab., IL (United States). May 1992. (CONF-9202127-: 
Global climate change: social and economic research issues, Ar- 
gonne, IL (United States), 11-13 Feb 1992). In Global climate 
change: Social and economic research issues. 126p. Order Num- 
ber DE92041151. Source: OSTI; NTIS; INIS. 

The institutional analysis group discussed a number of topics 
and methodological approaches that would constitute important 
components of the social science contribution. The author has 
elaborated upon those discussions to record a somewhat person- 
ally idiosyncratic’ set of items for the social science research 
agenda. A number of social science and historical disciplines con- 
tribute relevant case studies and comparative case studies. 
Economic and technological history studies that address the factors 
that affect the speed and direction of bias in technological change 
are of obvious relevance and will be useful in informing presump- 
tions about the degree of substitutability within and among natural 
and man-made inputs to production. Case studies of existing and 
historical nested hierarchies are also very important. Norman 
Rosenberg reviewed the Resources for the Future MINK study 
(Missouri, lowa, Nebraska, and Kansas) for the group. The study 
included a careful descriptive analysis of the economic activities of 
sectors in the region that are sensitive to changes in climate (agri- 
culture, forestry, water resource management, energy). Carefully 
calibrated models describing inputs and outputs were developed. 
Simulations were then conducted to assess the independent ef- 
fects of autonomous economic change, autonomous climate 
change, and their interaction. The results represent one meaningful 
and attractive approach for assessing economic-change/climate- 
change interactions. Additional studies such as the MINK study 
and alternative approaches for the assessment of economic- 
change/climate-change interactions appear to be warranted. 


20073 (ANL/RP—76523, pp. 108-111) Comment 4 - policy for 
sustainable development: Some unresolved issues. Ruttan, 
V.W. (Univ. of Minnesota, St. Paul (US)). Argonne National Lab., IL 
(United States). May 1992. (CONF-9202127-: Global climate 
change: social and economic research issues, Argonne, IL (United 
States), 11-13 Feb 1992). In Global climate change: Social and 
economic research issues. 126p. Order Number DE92041151. 
Source: OSTI; NTIS; INIS. 

We are now in the midst of the third wave of social concern since 
World War || about the implications of natural resource availability 
and environmental change for the sustainability of improvements in 
human well-being. The first wave of concern in the late 1940s and 
early 1950s focused primarily on the quantitative relationship be- 
tween resource availability and economic growth. The response to 
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this first wave of concern was technical change in raw material 
production. The second wave of concern, in the late 1960s and 
early 1970s, focused on the rising demand for assimilation by the 
environment of residuals derived from growth in commodity produc- 
tion and consumption - primarily at the local and regional level. 
Since the mid 1980s, these two early concerns have been supple- 
mented by a third. This more recent concern centers around the 
implications for environmental quality, food production, and human 
health of a series of environmental changes such as global warm- 
ing, ozone depletion, acid rain, and others that are occurring on a 
transnational scale. Before actions to resolve these more recent 
challenges to sustainable economic growth are taken, a number of 
unresolved issues must be confronted to allow a commitment to 
this resolution to be translated into an internally coherent reform 
agenda. in this note, he discuss three of these issues. 


20074 (ANL/RP-—76523, pp. 112-115) Comment 5 - agricul- 
tural response to climate change. Ruttan, V.W. (Univ. of 
Minnesota, St. Paul (US)). Argonne National Lab., IL (United 
States). May 1992. (CONF-9202127-—: Global climate change: so- 
cial and economic research issues, Argonne, IL (United States), 
11-13 Feb 1992). In Global climate change: Social and economic 
research issues. 126p. Order Number DE92041151. Source: 
OSTI; NTIS; INIS. 

The complex interrelationship between global climate change 
and agricultural production will become one of the most significant 
policy issues, in both developed and developing countries, in the 
first decades of the 21st century. Global and regional climate 
change will modify both agricultural production capacity and its lo- 
cation. And the intensity of agricultural production will contribute to 
environmental change at both the regional and global levels. 


20075 (ETDE-IT—93-134) Overview of energy issues and 
options. Mallone, M. ENEA, Frascati (Italy). Jan 1992. 28p. Order 
Number DE93784676. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper provides an overview of the main energy issues 
facing developed and developing countries. After a preliminary pre- 
sentation on present and future world energy consumption, along 
with a discussion on the main problems related to energy produc- 
tion and use, an assessment is made of the innovative renewable 
energy technologies that will be able to satisfy future energy 
requirements while finding contemporaneous compatibility with en- 
vironmental protection objectives. A look is also given at the future 
prospects for nuclear fission and fusion energies. Finally, a de- 
scription is given of the opportunities offered by the rational use of 
energy in the industrial, residential and transportation sectors. Polit- 
ical, managerial and institutional issues are not addressed, though 
these are believed to have an even greater impact than technologi- 
cal issues in the resolution of energy problems. 
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20076 (CONF-9106325-, pp. 19-54) The Clean Air Act 
amendments of 1990 - title two mobile sources. Rebarick, W.P. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada); USDOE, Washington, DC (United States); Ontario Min- 
istry of Energy, Toronto, ON (Canada). [1991]. From 1991 Windsor 
workshop on alternative fuels; Toronto (Canada); 24-26 Jun 1991. 
In 1991 Windsor Workshop on Alternative Fuels. 534p. Order 
Number DE92008407. Source: OST]; NTIS. 

The passage of the Clean Air Act amendments of 1990 resulted 
in both a challenge and an opportunity for the natural gas industry. 
It removed regulatory barriers to the use of natural gas in vehicles 
and required the establishment of standards for fuels and natural 
gas vehicles. The net result will be a reduction in air pollution and 
an increase in natural gas sales. Those most affected by Title Il of 
these amendments will be fuel suppliers, vehicle and engine manu- 
facturers, and vehicle users. It mandates emission standards that 
will result in reformulated gasoline and diesel fuels and in the 
development of vehicles nd engines which can meet these stan- 
dards. Natural gas as a vehicle fuel may be the only fuel which 
can meet these more stringent emission standards. 
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20077 (DOE/CR-0011) United States Department of Energy 
Posture Statement. Watkins, J.D. USDOE Office of the Secretary, 
Washington, DC (United States). Jan 1993. 48p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93007530. Source: OSTI; NTIS; GPO Dep. 

| welcome this opportunity to present my fourth annual report on 
the posture of the United States Department of Energy (DOE). This 
report will provide a retrospective on the Department | inherited 
four years ago, the progress made during this period, and thoughts 
on future directions and challenges facing the new Administration 
Since my confirmation on March 1, 1989, it has been an honor to 
serve President Bush and the Nation as the sixth Secretary of En- 
ergy. | have held this office during a period of breathtaking change 
in the world. Who would have imagined four years ago the end of 
the cold war, the collapse of the Soviet Union, and the crumbling 
of the Berlin Wall, all of which have brought hope of a “new world 
order” of stability, growth, and cooperation among nations. Yet, 
these four years also have seen this new hope threatened by 
regional conflict. The Iraqi invasion of Kuwait served as a stark re- 
minder both of the dangers that remain in the world and of the 
energy vulnerabilities we face as a Nation. These changes have 
had a profound effect on the missions and priorities of the Depart- 
ment of Energy. Over the past four years, we have made 
significant progress in addressing these challenges. While there is 
still much to be done, the next Secretary of Energy will find that 
DOE is now positioned to address the remaining challenges and 
opportunities as our Nation moves into the next century 
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20078 (CONF-9106325-, pp. 13-16) Session 1: Policy. Rus- 
sell, J. Canada Centre for Mineral and Energy Technology, Ottawa, 
ON (Canada); USDOE, Washington, DC (United States); Ontario 
Ministry of Energy, Toronto, ON (Canada). [1991]. From 1991 
Windsor workshop on alternative fuels; Toronto (Canada); 24-26 
Jun 1991. In 1991 Windsor Workshop on Alternative Fuels. 534p 
Order Number DE92008407. Source: OSTI; NTIS. 

John G. Hollins, Environment Canada, discussed Canada’s 
Green Plan which has been widely publicized in the media and has 
good public support. Barry McNutt, US Department of Energy, 
spoke on the US National Energy Strategy which has specific 
goals relating to fuel use and development of alternative fueled ve- 
hicles. P Garabaldi of the International Energy Agency (IEA) gave 
and overview of IEA activities among which are the production of 
reports on alternative fuels. These reports are available to IEA 
member countries 


20079 (DOE/EIA—0543(92/3Q)) US energy industry financial 
developments, 1992 third quarter. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Energy 
Markets and End Use. Dec 1992. 15p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93005294. 
Source: OSTI; NTIS; GPO; GPO Dep 

Net income for 91 petroleum companies—including 19 majors— 
rose 10 percent between the third quarter of 1991 and the third 
quarter of 1992. Due to sharply higher natural gas prices, the fi- 
nancial performance of domestic oil and gas production operations 
showed a marked improvement during the third quarter of 1992 
over the year-ago period. A slight improvement in crude oil prices 
also helped third quarter earnings. Downstream earnings were 
lower, however, as refined product prices failed to keep pace with 
rising crude oil and natural gas prices, thereby squeezing margins 
As of the third quarter of 1992, higher crude oil and natural gas 
prices had failed to materialize in an improvement in the financial 
performance of drilling companies, who reported an 18-percent de- 
cline in net income. The 128 rate-regulated utilities posted mixed 
results in the third quarter of 1992, as unseasonably cooler tem- 
peratures increased the demand for natural gas at the same time 
reducing electricity usage. 
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Refer also to citation(s) 20092 


20080 (ORNL/FTR-4438) [Biomass energy and the envi- 
ronment]: Foreign trip report, October 3-12, 1992. Ranney, 
J.W. Oak Ridge National Lab., TN (United States). 23 Oct 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE93009928. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Participants at the 7th EC Conference on Biomass Energy and 
the Environment concluded that the importance of understanding 
environmental effects of biomass energy stems from the fact that 
biomass is expected to provide 50% of the energy from all forms of 
renewable energy within the next 30 years and that fiscally valuing 
environmental benefits in a reasonable manner is central to the 
success of biomass energy and minimum disruption of other en- 
ergy forms. Issues of credits and taxation on emissions of carbon, 
sulfur dioxide, and nitrogen dioxides while at the same time consid- 
ering farm subsidies is of central economic concern. Also, 
biodiversity and nonpoint groundwater improvements are dominant 
nonvaluation issues. Policy issues now share the stage with techni- 
cal issues in the commercialization of biomass. The important 
scenario discussed was that biomass energy will exceed nuclear 
energy in Europe and the world until at least 2050 because of the 
fear of nuclear weapons proliferation. 


2960 Electric Power 


Refer also to citation(s) 18874, 19985, 19993, 19999, 20000, 
20001, 20002, 20015, 20129, 22575, 22633 


20081 (DOE/EIA-0226(93/02)) Electric power monthly, 
February 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 22 Feb 1993. 224p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93008903. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Electric Power Monthly (EPM) is prepared by the Survey 
Management Division; Office of Coal, Nuclear, Electric and Alter- 
nate Fuels, Energy Information Administration (EIA), Department of 
Energy. This publication provides monthly statistics at the national, 
Census division, and State levels for net generation, fuel consump- 
tion, fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sales, revenue, and average revenue per kilowatthour of electricity 
sold. Data on net generation, fuel consumption, fuel stocks, quan- 
tity and cost of fuel are also displayed for the North American 
Electric Reliability Council (NERC) regions. Additionally, statistics 
by company and plant are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 


20082 (DOE/EIA—0226(93/03)) Electric power monthly, 
March 1993. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 17 Mar 1993. 203p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93010120. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Electric Power Monthly (EPM) is prepared by the Survey 
Management Division; Office of Coal, Nuclear, Electric and Alter- 
nate Fuels, Energy Information Administration (EIA), Department of 
Energy. This publication provides monthly statistics at the national, 
Census division, and State levels for net generation, fuel consump- 
tion, fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sales, revenue, and average revenue per kilowatthour of electricity 
sold. Data on net generation, fuel consumption, fuel stocks, quan- 
tity and cost of fuel are also displayed for the North American 
Electric Reliability Council (NERC) regions. Additionally, statistics 
by company and plant are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 


20083 (DOE/EIA-0348(91)) Electric power annual, 1991. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. 23 Feb 1993. 162p. Sponsored by USDOE, Washington, DC 
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(United States). Order Number DE93008905. Source: OSTI; NTIS; 
GPO; INIS; GPO Dep. 

The Electric Power Annual is prepared by the Survey Manage- 
ment Division; Office of Coal, Nuclear, Electric and Alternate Fuels; 
Energy Information Administration (EIA); US Department of Energy. 
The 1991 edition has been enhanced to include statistics on elec- 
tric utility demand-side management and nonutility supply. “The US 
Electric Power Industry at a Glance” section presents a profile of 
the electric power industry ownership and performance, and a re- 
view of key statistics for the year. Subsequent sections present 
data on generating capability, including proposed capability addi- 
tions; net generation; fossil-fuel statistics; electricity sales, revenue, 
and average revenue per kilowatthour sold; financial statistics; en- 
vironmental statistics; electric power transactions; demand-side 
management; and nonutility power producers. In addition, the ap- 
pendices provide supplemental data on major disturbances and 
unusual occurrences in US electricity power systems. Each section 
contains related text and tables and refers the reader to the appro- 
priate publication that contains more detailed data on the subject 
matter. Monetary values in this publication are expressed in nomi- 
nal terms. 


20084 (DOE/EIA-0540(91)) Electric sales and revenue 
1991. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. Apr 1993. 238p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93011638. Source: OSTI; NTIS; 
GPO; INIS; GPO Dep. 

The Electric Sales and Revenue is prepared by the Survey Man- 
agement Division, Office of Coal, Nuclear, Electric and Alternate 
Fuels; Energy Information Administration (EIA); US Department of 
Energy. This publication provides information about sales of elec- 
tricity, its associated revenue, and the average revenue per 
kilowatthour sold to residential, commercial, industrial, and other 
consumers throughout the United States. Previous publications 
presented data on typical electric bills at specified consumption lev- 
els as well as sales, revenue, and average revenue. The sales of 


electricity, associated revenue, and average revenue per kilo- 
watthour provided in this report are presented at the national, 
Census division, State, and electric utility levels. 


20085 (DOE/EIA-0562) The changing structure of the elec- 
tric power industry, 1970-1991. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Coal, 
Nuclear, Electric and Alternate Fuels. 5 Mar 1993. 90p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE93009493. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

Section 205(a)(2) of the Department of Energy Organization Act 
of 1977 (Public Law 95~-91) requires the Administrator of the 
Energy information Administration (EIA) to carry out a central, com- 
prehensive, and unified energy data information program that will 
collect, evaluate, assemble, analyze, and disseminate data and 
information relevant to energy resources, reserves, production, de- 
mand, technology, and related economic and statistical information. 
To assist in meeting these responsibilities in the area of electric 
power, EIA has prepared this report, The Changing Structure of 
the Electric Power Industry, 1970-1991. The purpose of the this 
report is to provide a comprehensive overview of the ownership of 
the US electric power industry over the past two decades, with em- 
phasis on the major changes that have occurred, their causes, and 
their effects. 


20086 (KTWE-C-—34) Proposal for an electricity market act. 
Kekkonen, J.; Kuusio, M.; Haltia, O.; Lepistoe, A. Ministry of Trade 
and Industry, Helsinki (Finland). Energy Dept. 1993. 67p. (in 
Finnish). Order Number DE93784817. Source: OSTI; NTIS. 

Working Group of Electricity Act. 

A bill has been drafted to replace all aspects of the present Elec- 
tricity Act except those concerning electrical safety. This new 
Electricity Market Act would therefore apply to the generation, 
transmission and sale of electricity, to permits and other regulatory 
measures exercised by the relevant authorities, and to the compet- 
itive situation on the electricity market. The purpose of the 
Electricity Market Act would be to ensure an efficient and competi- 
tive electricity system in Finland also in the future by making the 
electricity market work more efficiently. Obstacles to competition in 





electricity generation, transmission and sale would be removed and 
any inefficient permit and regulation procedures be discontinued. 
Deregulation and increased competition would encourage more effi- 
cient use of available resources in the field and create cost savings 
for both consumers and the entire economy. Electricity transmission 
networks would be made available to all potential users. Network 
companies would offer transmission services on equal terms for a 
fee, within the limits of transmission capacity and other technical 
features. This transmission service obligation would apply to all 
networks from the national grid to local distribution networks. Liber- 
alisation of transmission would proceed stepwise according to the 
power to be transmitted within a transition period set by decree. 


20087 (NEI-DK-1039) Availability statistics for thermal 
power plants. Nordel. 1991. [35p.] (In Swedish, Finnish, English). 
Order Number DE93622728. Source: OSTI; NTIS; INIS. 

Denmark, Finland and Sweden have adopted almost the same 
methods of recording and calculation of availability data. For a 
number of years comparable availability and outage data for ther- 
mal power have been summarized and published in one report. 
The purpose of the report now presented for 1991 containing gen- 
eral statistical data is to produce basic information on existing 
kinds of thermal power in the countries concerned. With this infor- 
mation as a basis additional and more detailed information can be 
exchanged in direct contacts between bodies in the above men- 
tioned countries according to forms established for that purpose. 
The report includes fossil steam power, nuclear power and gas tur- 
bines. The information is presented in separate diagrams for each 
country, but for plants burning fossil fuel also in a joint NORDEL 
statistics with data grouped according to type of fuel used. The 
grouping af units into classes of capacity has been made in accor- 
dance with the classification adopted by UNIPEDE/WEC. Values 
based on energy have been adopted as basic availability data. The 
same applies to the preference made in the definitions outlined by 
UNIPEDE and UNIPEDE/WEC. Some data based on time have 
been included to make possible comparisons with certain interna- 
tional values and for further illustration of the performance. For 
values given in the report, the definitions in the NORDEL docu- 
ment "Concepts of Availability for Thermal Power’, September 
1977, have been applied. (au). 


20088 (NUTEK-R-92-41) French power politics for France 
and for Europe. Swedish National Board for Industrial and Techni- 
cal Development (NUTEK), Stockholm (Sweden). Nov 1992. [87p.] 
(In Swedish). Order Number DE93621305. Source: OSTI; NTIS; 
INIS. 

Economic, politic and organizational factors that govern the de- 
velopments on the French electric power market are investigated. 
Three scenarios are then outlined for the French market and the 
electricity export from France, in the light of EC policies. Two ques- 
tions are of special importance for the french power market: Will 
EDFs monopoly be broken, and will the nuclear program be contin- 
ued? (56 refs., 5 figs., 6 tabs.). 


2980 Consumption and Utilization 


Refer also to citation(s) 20000, 20001, 20002, 20075, 20110, 
20111, 20129, 20141, 22633 


20089 (LBL-33108) Energy intensities in OECD countries, 
1970-1989: A sectoral analysis. Schipper, L.; Meyers, S.; 
Howarth, R. Lawrence Berkeley Lab., CA (United States). Nov 
1992. 21p. Sponsored by Environmental Protection Agency, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93010455. Source: OSTI; NTIS; GPO Dep. 

We discuss the evolution of energy intensities in key sectors or 
subsectors between the early 1970s and the late 1980s in nine 
OECD countries. The sectors covered are manufacturing, automo- 
bile and air travel, freight trucking, residential space heating, and 
the service sector. Intensity changes varied among the sectors and 
countries, but common trends are visible in many cases. In most 
cases, the intensity decline slowed or ceased in the mid-1980s. We 
discuss the causes for the changes observed in each area, show- 
ing how energy-price changes were but one of many factors that 
played a role. Weighting the changes in intensities by 1973 energy 
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use patterns, we find that the aggregate energy intensity index fell 
by 14-19% between 1973 and 1988 in the US, Japan, and West 
Germany. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 20075, 20160, 20161, 20193 


20090 (DOE/EIA-0561) Renewable resources in the US 
electricity supply. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 5 Mar 1993. 70p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93009492. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

Renewable resources (solar, wind, geothermal, hydroelectric, 
biomass, and waste) currently provide nearly 12 percent of the Na- 
tion’s electricity supply. Almost 10 of this 12 percent is provided by 
hydroelectric resources alone. Biomass and municipal solid waste 
(MSW) together contribute more than 1 percent. All other renew- 
able resources, including geothermal, wind, and solar, together 
provide less than 1 percent of the total. Many renewable resources 
are relative newcomers to the electric power market. In particular, 
electricity generation using geothermal, wind, solar, and MSW re- 
sources have had their greatest expansion in the 1980's. This was 
a result of significant technological improvements, the implementa- 
tion of favorable Federal and State policies, and the reaction to the 
increasing costs of using fossil and nuclear fuels. The use of 
renewable resources for electricity generation has also been en- 
couraged as less environmentally damaging than fossil fuels. 
Because renewable energy is available domestically, renewable re- 
sources are viewed as more secure than imported fossil fuels. This 
report, Renewable Resources in the US Electricity Supply, 
presents descriptions of the history, current use, and forecasted fu- 
ture applications of renewable resources for electricity generation 
and of the factors that influence those applications. 


20091 (DOE/FTR-93010288) [Energy efficiency business 
week conference]: Foreign trip report, November 23- 
December 6, 1992. Vachuda, T.J. (United States Export Council 
for Renewable Energy, Arlington, VA (United States)). National Re- 
newable Energy Lab., Golden, CO (United States); United States 
Export Council for Renewable Energy, Arlington, VA (United 
States). 8 Jan 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE93010288. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

US ECRE had a booth at the above mentioned conference, held 
in Prague between 30 November and 4 December 1992. The 
booth drew a steady stream of curious conference participants. 
The aim was to speak with as many Czechs and Slovaks as possi- 
ble, in order (a) to promote the virtues and feasibility of renewable 
energy in the CSFR; (b) to introduce US ECRE to Czechs and Slo- 
vaks who may, in the future, be in a position to make use of US 
ECRE's expertise; and, (c) to distribute business cards and 
brochures in order to facilitate ongoing communication between 
conference participants and US ECRE. Discussions were held with 
a variety of public and private figures knowledgeable in the area of 
renewable energy, including follow-up calls with individuals con- 
tacted during the spring of 1992. On average, the level of interest 
in renewable energy sources has increased over the past 9 
months; however, implementation of renewable energy will be 
slow. The primary focus at this time, however, is on energy effi- 
ciency and energy conservation. The application of US energy 
efficiency and renewable energy technology holds considerable 
promise in the long term. The discussions conducted during this 
trip have facilitated this long-term relationship. 


20092 (ETDE-IT-93-148) New renewable energy sources: 
Future prospects. Casale, C.; Sesto, E. Ente Nazionale per 
Energia Elettrica, Milan (Italy). Centro di Ricerca Elettrica. May 
1992. 14p. (In Italian). (CONF-9205329-1: Dalla ricerca tecnolog- 
ica alla produzione industriale: | Metodi statistici, strumenti 
informatici e formazione permanente, Milan (Italy), 8 May 1992). 
Order Number DE93784618. Source: OSTI; NTIS (US Sales Only). 
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In industrialized countries, recent awareness of the pressing 
socio-economic problems connected with the supply of energy, to- 
gether with growing concern for environmental quality, has led to 
favourable public opinion regarding research funding for the devel- 
opment of renewable energy source technologies. Special interest 
is being gained in solar, wind, biomass energies, as well as, hydro- 
electric power generated with the use of mini-hydraulic turbines. 
This paper surveys the world state-of-the-art of renewable energy 
source technologies and outlines the salient features of some key 
demonstration programs. 


20093 (NEI-DK-1144) Kibaek communal biomass conver- 
sion plant: Preliminary project. Biogasgruppen, Kibaek 
(Denmark); Bruun og Soerensen Energiteknik A/S, Aarhus (Den- 
mark). Dec 1992. [82p.] (In Danish). Contract ENS-51161-92.0012. 
Order Number DE93784716. Source: OSTI; NTIS. 

The aim was to investigate the technical, environmental and eco- 
nomical aspects connected to the eventual establishment of a 
communal biomass conversion plant at Kibaek in Denmark. The 
first initiative had been taken by three farmers. The structure of the 
organisational procedure was planned. A company was established 
which should own and operate the related storage and transport, 
the conversion plant and the cogeneration plant. This company 
was to be responsible for all functions from the collection of ma- 
nure from the farms through to the production of electricity and 
heat supply. The local power station should be responsible for 
further distribution. The executive committee would consist of rep- 
resentatives from suppliers and consumers and members of the 
local authorities. Suppliers were located within a 7-mile radius of 
the plant. But such great interest was shown by the local inhabi- 
tants in this project project that, as it was also found (on the basis 
of returned questionnaires) that 115,000 cubic meters of animal 
manures could be delivered annually, it was decided that the bio- 
mass conversion system should be based on manures collected 
from within a radius of 5 kilometers from the prospected location of 
the plant. (AB). 
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3001 MHD Generators 


20094 (ANL—92/35) Feasibility of MHD submarine propul- 
sion: Phase Il, MHD propulsion: Testing in a two Tesla test 
facility. Doss, E.D. (ed.) (Argonne National Lab., IL (United 
States)); Sikes, W.C. (ed.). Argonne National Lab., IL (United 
States); Newport News Shipbuilding and Dry Dock Co., VA (United 
States). Sep 1992. 174p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Contract 
N00014-89-F-0064. (NNS—2732/1). Order Number DE93004662. 
Source: OSTI; NTIS; GPO Dep. 

This report describes the work performed during Phase 1 and 
Phase 2 of the collaborative research program established be- 
tween Argonne National Laboratory (ANL) and Newport News 
Shipbuilding and Dry Dock Company (NNS). Phase | of the 
program focused on the development of computer models for Mag- 
netohydrodynamic (MHD) propulsion. Phase 2 focused on the 
experimental validation of the thruster performance models and the 
identification, through testing, of any phenomena which may impact 
the attractiveness of this propulsion system for shipboard applica- 
tions. The report discusses in detail the work performed in Phase 2 
of the program. In Phase 2, a two Tesla test facility was designed, 
built, and operated. The facility test loop, its components, and their 
design are presented. The test matrix and its rationale are dis- 
cussed. Representative experimental results of the test program 
are presented, and are compared to computer model predictions. 
In general, the results of the tests and their comparison with the 
predictions indicate that thephenomena affecting the performance 
of MHD seawater thrusters are well understood and can be accu- 
rately predicted with the developed thruster computer models. 


20095 (DOE/EH-0312T) Environmental Audit of the Coal- 
Fired Flow Facility (CFFF). USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 


230 ERA Vol. 18, No. 7 


Office of Environmental Audit. Dec 1992. 200p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93011852. Source: OSTI; NTIS; INIS; GPO Dep. 

The scope of the audit at the CFFF was comprehensive, ad- 
dressing environmental activities in the technical areas of air; soils, 
sediments, and biota; surface water/drinking water; groundwater; 
waste management; toxic and chemical materials; quality assur- 
ance; radiation; inactive waste sites; environmental management; 
and environmental monitoring programs. Specifically assessed was 
the compliance of CFFF operations and activities with Federal, 
state, and local regulations; DOE Orders; internal operating stan- 
dards; and best management practices. Onsite activities included 
inspection of CFFF facilities and operations; review of site docu- 
ments; interviews with DOE and contractor personnel, as well as 
representatives from state regulatory agencies; and reviews of 
previous appraisals. Using these sources of information, the envi- 
ronmental audit team developed findings, which fell into two 
general categories: compliance findings and best management 
practice findings. Each finding also identifies apparent causal fac- 
tor(s) that contributedto the finding and will assist line management 
in developing “root causes” for implementing corrective actions. The 
overall conclusion of the audit is that The University of Space Insti- 
tute’s Energy Conversion Research and Development Programs 
(ECP) management of the CFFF has not kept pace with DOE's in- 
creasing expectation for environmental performance. ECP has not 
applied the same door and formality to environmental compliance 
and protection activities as they apply to their research and devel- 
opment activities.A total of 31 findings were identified in this audit. 


20096 (DOE/ET/10815-200) Ash deposition during Illinois 
#6 coal proof-of-concept testing at the Coal Fired Flow Facil- 
ity. Dace, J.F. Tennessee Univ., Tullahoma, TN (United States). 
Space Inst. Mar 1993. 33p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-79ET10815. (UTSI-92- 
10). Order Number DE93013402. Source: OSTI; NTIS; GPO Dep. 

Ash deposition is a phenomenon that occurs when a fossil fuel 
containing an inorganic impurity (ash) is burned and the hot com- 
bustion gases (flue gas) pass over cooled heat transfer surfaces. 
The cooling medium can be air, water, boiling water, or steam. In- 
vestigators have traditionally identified two general categories of 
ash deposition in steam generators: slogging and fouling. Slogging 
is usually defined as fused deposits that form on furnace walls and 
other surfaces exposed to predominantly radiant heat. Fouling is 
defined as deposition on convection tube banks, especially on su- 
perheaters and reheaters and can refer to both those which are 
bonded to tube surfaces and non-bonded (loose) deposits. Boiler 
designers must be able to ensure that slagging does not occur on 
secondary superheater tubes in conventional boilers. For MHD 
boilers, this problem must be considered for superheater and air 
heater. Molten deposits can be a problem at temperatures as low 
as 1636°F, the melting point of potassium carbonate. Ash deposi- 
tion is important for several reasons. The most important is that 
deposition retards heat transfer and, therefore, will affect boiler 
designs which must account for the extent of the deposition ex- 
pected. If not well controlled, deposition can elevate the exit gas 
temperatures, reduce heat transfer efficiency, reduce steam gener- 
ator capacity, and in some extreme cases block gas passages 
which reduces boiler availability. In all cases, even if it is well con- 
trolled, ash deposition results in higher capital and operating costs. 
However, fuels containing high amounts of ash usually have lower 
costs which tend to compensate for the costs associated with ash 
deposition. 


20097 (DOE/ID/12735-T25) Magnetohydrodynamic projects 
at the CDIF: Quarterly technical progress report, July 1- 
September 30, 1992. MSE, Inc., Butte, MT (United States). 1992. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-881D12735. Order Number DE93012195. Source: 
OSTI; NTIS; GPO Dep. 

This quarterly technical progress report presents the tasks ac- 
complished at the Component Development and Integration Facility 
(CDIF) during the fourth quarter of FY92. Areas of technical 
progress this quarter included: coal system development; seed 
system development; test trainA-Bay modifications; channel power 
dissipation and distribution system development; integrated topping 





cycle current consolidators; solid suspension injection system up- 
grade; oxygen system storage upgrade; iron-core magnet repair/ 
upgrade; TRW slag rejector/CDIF slag removal project; emission 
compliance project; air emissions monitoring support; coal-fired 
combustor support; 1A channels fabrication and assembly; support 
of Mississippi State University diagnostic testing; test operations 
and results; data analysis and modeling; technical papers; and pro- 
jected activities. 


3004 Thermionic Converters 


20098 (GA-A-21210) TFE Vitrification Program: Semian- 
nual report for the period ending September 30, 1992. General 
Atomic Co., San Diego, CA (United States). Jan 1993. 84p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-86SF16298. Order Number DE93009609. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The objective of the semiannual progress report is to summarize 
the technical results obtained during the latest reporting period. 
The information presented herein will include evaluated test data, 
designevaluations, the results of analyses and the significance of 
results. The program objective is to demonstrate the technology 
readiness of a TFE suitable for use as the basic element in a 
thermionic reactor withelectric power output in the 0.5 to 5.0 
MW(e) range, and a full-power life of 7 years. 


3005 Fuel Cells 
Refer also to citation(s) 18686, 18731 


20099 (ANL/CMT/CP-77865) Solid oxide fuel cells for 
transportation: A clean, efficient alternative for propulsion. Ku- 
mar, R.; Krumpelt, M.; Myles, K.M. Argonne National Lab., IL 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930571-8: 183. Electrochemical Society meeting, Honolulu, Hl 
(United States), 16-21 May 1993). Order Number DE93010662. 
Source: OSTI; NTIS; INIS; GPO Dep. eB 

Fuel cells show great promise for providing clean and efficient 
transportation power. Of the fuel cell propulsion systems under in- 
vestigation, the solid oxide fuel cell (SOFC) is particularly attractive 
for heavy duty transportation applications that have a relatively long 
duty cycle, such as locomotives, trucks, and barges. Advantages of 
the SOFC include a simple, compact system configuration; inher- 
ent fuel flexibility for hydrocarbon and alternative fuels; and 
minimal water management. The specific advantages of the SOFC 
for powering a railroad locomotive are examined. Feasibility, practi- 
cality, and safety concerns regarding SOFCs in transportation 
applications are discussed, as are the major R&D issues. 


20100 (CONF-9106325-, pp. 181-195) Fuel cell bus. Ballard, 
G. Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada); USDOE, Washington, DC (United States); Ontario Min- 
istry of Energy, Toronto, ON (Canada). [1991]. From 1991 Windsor 
workshop on alternative fuels; Toronto (Canada); 24-26 Jun 1991. 
In 1991 Windsor Workshop on Alternative Fuels. 534p. Order 
Number DE92008407. Source: OSTI; NTIS. 

The Industrial Revolution and the subsequent Transportation 
Revolution were powered by heat engines. These devices rely on 
a multi-step process which begins with the combustion of a fuel to 
convert the energy in that fuel to heat. A small fraction of that heat 
is then converted into mechanical energy within the engine. The 
fraction of the heat which can possibly be converted into mechani- 
cal energy is limited by the amount of unused heat energy which is 
expelled to the environment in the exhaust. The theoretical limita- 
tion on heat engine efficiency is determined by the so-called Carnot 
Cycle. For a steam engine, operating at 250°C, one cannot possi- 
bly convert more than 29% of the energy in the heated steam into 
mechanical energy. In a real system, thermal and frictional losses 
reduce the percentage further. A typical automobile operating in the 
city expels about 85% of the energy in the fuel it consumes into the 
environment as useless heat. The fuel cell, by contrast, is a device 
which converts a fuel and an oxidant directly into electricity by an 
electrochemical process. The fuel is not burned to produce heat 
and the efficiency of energy conversion is not limited by the Carnot 
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Cycle limits placed upon heat engines. The fuel cell, like a battery, 
has no moving parts in the energy conversion device, and thus 
suffers no frictional losses. Realistic energy efficiencies in excess 
of 50% can be achieved with fuel cell systems. This presentation 
briefly describes the fuel cell as a generalized device and identifies 
the characteristics of the various fuel cell technologies which have 
developed. The fueling options for present and projected fuel cell 
systems will be discussed as will the potential applications. The 
opportunities for the Solid Polymer Fuel Cell, being developed by 
Ballard Power Systems, will be discussed in comparison with other 
fuel cell systems. Finally, demonstration projects underway or 
planned by Ballard will be described. 6 figs., 1 tab. 


20101 (CONF-9106325-, pp. 425-444) The development of 
future transit buses in Ontario. Topalogiu, T.; Bigwood, P. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada); USDOE, Washington, DC (United States); Ontario Min- 
istry of Energy, Toronto, ON (Canada). [1991]. From 1991 Windsor 
workshop on alternative fuels; Toronto (Canada); 24-26 Jun 1991. 
In 1991 Windsor Workshop on Alternative Fuels. 534p. Order 
Number DE92008407. Source: OSTI; NTIS. 

Transit issues facing the public transportation sector in regard to 
urban travel are access to bus service, quality and cost of service, 
and environmental pollution including air and noise pollution. In or- 
der to address some of these problems new propulsion systems 
are needed. These would include alternative fuel engines, modified 
diesel engines, electric and natural gas hybrid engines, battery and 
fuel cell powered vehicles and electric trolley buses. The status of 
the project to develop a natural gas electric hybrid bus is dis- 
cussed along with its potential benefits and the development 
challenges it represents. 


20102 (DOE/MC/25168-3289) Advanced alternate planar 
geometry solid oxide fuel cells: Third interim quarterly techni- 
cal progress report, July 1, 1988-September 30, 1988. Prouse, 
D. (Ceramatec, Inc., Salt Lake City, UT (United States)); Elango- 
van, S.; Khandkar, A.; Donelson, R.; Marianowski, L. Ceramatec, 
Inc., Salt Lake City, UT (United States); Institute of Gas Technol- 
ogy, Chicago, IL (United States). [1988]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-88MC25168. 
Order Number DE93013362. Source: OSTI; NTIS; GPO Dep. 

The following Ceramatec tasks are reported: electrolyte develop- 
ment and fabrication, edge seal development/fabrication, electrode, 
and interconnector. The following IGT tasks are reported: cell de- 
sign analysis, and program liaison and test facility preparation. 


20103 (DOE/MC/25168-3290) Advanced alternate planar 
geometry solid oxide fuel cells: Interim quarterly technical 
progress report, November 1, 1988—January 31, 1989. Prouse, 
D. (Ceramatec, Inc., Salt Lake City, UT (United States)); Elango- 
van, S.; Khandkar, A.; Donelson, R.; Marianowski, L. Ceramatec, 
Inc., Salt Lake City, UT (United States); Institute of Gas Technol- 
ogy, Chicago, IL (United States). 1989. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-88MC25168. 
Order Number DE93013361. Source: OSTI; NTIS; GPO Dep. 

During this quarter, progress was made at Ceramatec in seal de- 
velopment and conductivity measurements of YIG compositions. A 
creep test was completed on the porous/dense/porous triilayer. IGT 
provided a discussion on possible interconnect materials. The fol- 
lowing tasks are reported on: cell design analysis, program liaison 
and test facility preparation, cell component  fabrication/ 
development, out-of-cell tests. 9 figs, 2 tabs. 


20104 (ETDE-IT—93-137) Molten carbonate fuel cell compo- 
nents: Lab scale electrochemical characterization with 
three-electrode cell. Giorgi, L.; Simonetti, E.; Ciancia, A.; Pozio, 
A. ENEA, Casaccia (Italy); Rome Univ. (Italy). 1992. 10p. (in Ital- 
ian). (CONF-921271-1: Pile a combustibile, Milan (Italy), 14-15 
Dec 1992). Order Number DE93784583. Source: OSTI; NTIS (US 
Sales Only). 

This paper describes lab scale experiments conducted on a 
molten carbonate fuel cell (MCFC) with the aim of obtaining the 
electrical and electrochemical characteristics of the cell's principle 
components. Suitable measurement and data analysis methods 
were developed to allow the identification of the cathode as the 
critical MCFC element and establish the cell's operating regime 


ERA Vol. 18, No. 7 231 





30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 


from the point of view of overvoltage. An investigation was made of 
the influence, on obtainable power, of the method used to deliver 
current. Verification of the cell with a galvanostat allowed the maxi- 
mization of electric power. The electrical resistance of the 
electrolyte was electronically compensated and the power-current 
curves were analyzed. Cyclic loading tests made it possible to 
study the time dependent stability of the MCFC and evidence an- 
odic and cathodic potential variations which significantly affect 
stability. Electrochemical impedance spectroscopy was used to 
study reaction orders and electro-reduction mechanisms within the 
O2-CO>» cathodic mixture and to verify the performance of the elec- 
trodes in thin film electrolyte conditions. 


20105 (LA-UR-93-1018) Polymer electrolyte fuel cells: Po- 
tential transportation and stationary applications. Gottesfeld, S. 
Los Alamos National Lab., NM (United States). [1993]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9304108-1: EPRI/GRI fuel cell review 
meeting, New Orleans, LA (United States), 12-14 Apr 1993). Order 
Number DE93010734. Source: OSTI; NTIS; GPO Dep. 

The application of the polymer electrolyte fuel cell (PEFC) as a 
primary power source in electric vehicles has received increasing 
attention during the last few years. This increased attention is the 
result of a combination of significant technical advances in this fuel 
cell technology and the initiation of some projects for the demon- 
stration of a complete, PEFC-based power system a bus or in a 
passenger car. Such demonstration projects reflect an increase in 
industry's faith in the potential of this technology for transportation 
applications, or, at least, in the need for a detailed evaluation of 
this potential. Nevertheless, large scale transportation applications 
of PEFCs require a continued concerted effort of research on catal- 
ysis, materials and components, combined with the engineering 
efforts addressing the complete power system. This is required to 
achieve a cost effective, highly performing PEFC stack and power 
system. A related set of technical and cost challenges arises in the 
context of potential applications of PEFCs for stationary power ap- 
plications, although there are clearly some differences in their 
nature, particularly, to do with the different types of fuels to be 
employed for each of these applications. We describe in this contri- 
bution some recent results of work performed by the Core 
Research PEFC Program at Los Alamos National Laboratory, 
which has addressed materials, components and single cell testing 
of PEFCS. Also included are some recent observations and some 
insights regarding the potential of this fuel cell technology for sta- 
tionary Power generation. 


20106 All ceramic structure for molten carbonate fuel cell. 
Smith, J.L.; Kucera, E.H. To Dept. of Energy. 1991. Filed date 16 
Apr 1991. USA patent application 7-685,759. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93012019. Source: OSTI; NTIS; GPO 
Dep. 

An all-ceramic molten carbonate fuel cell having a composition 
formed of a multivalent metal oxide or oxygenate such as an alkali 
metal, transition metal oxygenate. The structure includes an anode 
and cathode separated by an electronically conductive intercon- 
nect. The electrodes and interconnect are compositions ceramic 
materials. Various combinations of ceramic compositions for the 
anode, cathode and interconnect are disclosed. The fuel cell ex- 
hibits stability in the fuel gas and oxidizing environments. It 
presents reduced sealing and expansion problems in fabrication 
and has improved long-term corrosion resistance. 
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Refer also to citation(s) 19447, 19459, 19996, 20059, 20157, 
20414, 20452, 20456, 20457 


20107 (CONF-930675—1) Moisture: Its effects on the ther- 
mal performance of a low-slope roof system. Desjarlais, A.O. 
(Oak Ridge National Lab., TN (United States)); Christian, J.E.; 
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Kyle, D.M.; Rode, C. Oak Ridge National Lab., TN (United States). 
[1993]. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From Symposium on in- 
ternational efforts in radiant cooling; Denver, CO (United States); 
26-30 Jun 1998. Order Number DE93010276. Source: OSTI; 
NTIS; GPO Dep. 

To investigate the effects of moisture movement on thermal effi- 
ciency, and experiment was performed on a low-slope roof system 
containing permeable insulation. Five replicate test panels of the 
roof system containing a variety of vapor retarders were evaluated 
in a climate simulator. The test panels were outfitted with tempera- 
ture sensors, heat flux transducers (HFTs), and two types of 
moisture probes. These instruments were installed on both sides of 
the insulation material; additional temperature sensors were located 
at the interfaces between the various layers of the roof system. 
The panels were subjected to an external diurnal cycle representa- 
tive of a cloudy southern continental summer climate. During this 
initial “dry” run, only hygroscopic water was present in the panels. 
Water was then added to four of the panels and the experiment 
was repeated with diurnal cycles representing cloudy and sunny 
conditions being imposed. Significant differences in the outputs of 
the HFTs located on opposite sides of the insulation layer were 
noted in the “dry” run on panels containing impermeable vapor re- 
tarders. In this run, peak heat flows measured by the bottom HFTs 
were larger than those at the top of the insulation, in spite of the 
temperature variations being imposed on the top surface. It is theo- 
rized that the difference is due to latent heat effects and that these 
effects were due to the presence of hygroscopic moisture. After the 
addition of water, all of the bottom HFTs were surrounded with 
condensate and temporarily responded to the latent effects, 
whereas the top HFTs all responded like they did in the “dry” runs. 
A combined heat and mass transfer model that takes into account 
latent heat effects was used to estimate the latent and sensible 
heat flows for the test panels. The total heat flow predicted by the 
model approximated the output of the bottom HFT while the top 
HFT output approximated the calculated sensible heat flow. 


20108 (DOE/CE/21054-T1) Total Energy Management: Im- 
proving energy efficiency for the year 2000. Enviro-Management 
and Research, Inc., Springfield, VA (United States). [1992]. 145p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC01-91CE21054. Order Number DE93007673. Source: 
OSTI; NTIS; GPO Dep. 

The following topics are discussed: commercial building energy 
use and demand, principles of total energy management, planning 
the energy management program, financing energy efficiency im- 
provements, screening for energy efficiency improvements, no/low 
cost opportunities, significant cost energy conservation measures, 
economic evaluation and completing the plan, implementing the 
final plan, sources of assistance, and sources of information on en- 
ergy management. 


20109 (DOE/CE/27504-—14) Energy efficient building de- 
sign: A transfer guide for local governments. Urban Consortium 
for Technology Initiatives (United States). Energy Task Force; Pub- 
lic Technology, Inc., Washington, DC (United States); Montgomery 
County Dept. of Facilities and Services, Rockville, MD (United 
States). Capital Projects Management Div. Mar 1992. 39p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90CE27504. Order Number DE93013142. Source: OSTI; 
NTIS; GPO Dep. 

The fundamental concepts of the building design process, en- 
ergy codes and standards, and energy budgets are introduced. 
These tools were combined into Energy Design Guidelines and de- 
sign contract requirements. The Guidelines were repackaged for a 
national audience and a videotape for selling the concept to gov- 
ernment executives. An effort to test transfer of the Guidelines to 
outside agencies is described. 


20110 (DOE/EIA-0321(90)) Household energy consumption 
and expenditures, 1990. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Energy Markets 
and End Use. 2 Mar 1993. 365p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93010191. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 





This report, Household Energy Consumption and Expenditures 
1990, is based upon data from the 1990 Residential Energy 
Consumption Survey (RECS). Focusing on energy end-use con- 
sumption and expenditures of households, the 1990 RECS is the 
eighth in a series conducted since 1978 by the Energy Information 
Administration (EIA). Over 5,000 households were surveyed, pro- 
viding information on their housing units, housing characteristics, 
energy consumption and expenditures, stock of energy-consuming 
appliances, and energy-related behavior. The information provided 
represents the characteristics and energy consumption of 94 mil- 
lion households nationwide. 


20111 (DOE/EIA-0321(90)/S) Household energy and con- 
sumption and expenditures, 1990: Supplement, Regional. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Energy Markets and End Use. 2 Mar 
1993. 359p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93010192. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The purpose of this supplement to the Household Energy Con- 
sumption and Expenditures 1990 report is to provide information on 
the use of energy in residential housing units, specifically at the 
four Census regions and nine Census division levels. This report 
includes household energy consumption, expenditures, and prices 
for natural gas, electricity, fuel oil, liquefied petroleum gas (LPG) 
and kerosene as well as household wood consumption. For 
national-level data, see the main report, Household Energy Con- 
sumption and Expenditures 1990. 


20112 (DTH-LV-—92-24) Grid generation - a literature study. 
Thomsen, J.M. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varmeisolering. Sep 1992. 26p. (In Danish). Contract FTU- 
5.17.2.6.25. Order Number DE93784766. Source: OSTI; NTIS. 

In relation to numerical calculation of fluidic and thermal fields, 

curved edges often give rise to mathematical problems. These 
problems can generally be solved by the use of a curve-lined, 
edge- adapted coordinate system. Methods of generating curve lin- 
ear coordinators are described. (AB). 
20113 (ENEA-RT-ENERG-91-02) Electric clothes washers 
supplied with hot water from gas water heaters: Energy con- 
servation, experimental results. De Giorgi, G.; Ferrari, E.; 
Frascone, A.; Leonardi, G. ENEA, Casaccia (Italy). Area Energet- 
ica. Apr 1991. 36p. (in Italian). (RT/ENERG—91-02). Order Number 
DE93784585. Source: OSTI; NTIS (US Sales Only). 

Recent investigations and research efforts aimed at energy sav- 
ing in homes have been especially oriented towards domestic 
appliances. The large diffusion of more energy efficient equipment 
could allow a significant reduction of oil consumption in Italy. This 
report deals with experimental results of a testing campaign per- 
formed with clothes washing and gas water-heaters commercially 
available in Italy. Specifically the results of the measurements of 
specific energy consumptions of some traditional, innovative and 
double water intake models are presented together with compara- 
tive energy savings. 


20114 
devices. Braasch, F. 


(ETDE-mf-93782781) Utilisation of high-efficiency 


(Ingenieurbuero Braasch, 
(Germany));  Ejinsenbarth, HJ. Landesgewerbeamt Baden- 
Wuerttemberg, Stuttgart (Germany). Informationszentrum fuer 
Energiefragen; Ministerium fuer Wirtschaft, Mittelstand und Tech- 
nologie des Landes Baden-Wuerttemberg, Stuttgart (Germany). 
May 1991. 16p. (In German). Order Number DE93782781. Source: 
OSTI; NTIS (US Sales Only). 

The basics of high-efficiency devices are described in a clear 
and sufficient manner. High-efficiency technology uses the latent 
heat contained in the waste gas for heat generation by condensing 
the steam in special heat exchangers. This has an impact on 
waste gas pipe design and condensed substance transport. Effi- 
ciency depends first on the temperatures of the heating material. 
Low-temperature systems boost efficiency. High-efficiency technol- 
ogy is very favourable for older building if the heating system can 
be retrofitted in order to run on low-temperature. (BWI). 


Esslingen 


20115 (ETDE-mf-93785834) The general energy supply 
scheme and building installation demonstration plants of the 
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Metal Working Center of Handwerkskammer Koblenz, stage 2. 
Fischer, F.; Dickscheid, B. Handwerkskammer Koblenz (Germany); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Mar 1990. 81p. (In German). Contract BMFT 03238559B. 
Order Number DE93785834. Source: OSTI; NTIS (US Sales Only). 

The Koblenz Metal Working and Technology Center was built 
putting modern energy management into practice and making it 
available for training purposes. The project report (stage Il) dis- 
cusses the installation expenses for the additional demonstration 
plants. Stage | of the project covers building and building in- 
stallation planning activities, and stage Ill will develop 
methodological-didactic qualification modules for advanced training, 
and for the measurement, storage and evaluation of the data re- 
quired for an overall evaluation. (BWI). 


20116 (LBL-33376) Advanced insulations for refrigerator/ 
freezers: The potential for new shell designs incorporating 
polymer barrier construction. Griffith, B.T.; Arasteh, D. Lawrence 
Berkeley Lab., CA (United States). Nov 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States); Environmental Protec- 
tion Agency, Washington, DC (United States); California Inst. for 
Energy Efficiency, Berkeley, CA (United States). DOE Contract 
AC03-76SF00098. Contract EXP C-92-02. Order Number 
DE93010600. Source: OSTI; NTIS; GPO Dep. 

The impending phase-out of chlorofluorocarbons (CFCs) used to 
expand foam insulation, combined with requirements for increased 
energy efficiency, make the use of non-CFC-based high perfor- 
mance insulation technologies increasingly attractive. The majority 
of current efforts are directed at using advanced insulations in the 
form of thin, flat low-conductivity gas-filled or evacuated orthogonal 
panels, which we refer to as Advanced Insulation Panels (AIPs). 
AIPs can be used in composite with blown polymer foams to im- 
prove insulation performance in refrigerator/freezers (R/Fs) of 
conventional design and manufacture. This AlP/foam composite 
approach is appealing because it appears to be a feasible, near- 
term method for incorporating advanced insulations into R/Fs 
without substantial redesign or retooling. However, the require- 
ments for adequate flow of foam during the foam-in-place operation 
impose limitations on the allowable thickness and coverage area of 
AIPs. This report examines design alternatives which may offer a 
greater increase in overall thermal resistance than is possible with 
the use of AIP/foam composites in current R/F design. These de- 
sign alternatives generally involve a basic redesign of the R/F 
taking into account the unique requirements of advanced insula- 
tions and the importance of minimizing thermal bridging with high 
thermal resistance insulations. The focus here is on R/F doors be- 
cause they are relatively simple and independent R/F components 
and are therefore good candidates for development of alterative 
designs. R/F doors have significant thermal bridging problems due 
to the steel outer shell construction. A three dimensional finite dif- 
ference computer modeling exercise of a R/F door geometry was 
used to compare the overall levels of thermal resistance (R-value) 
for various design configurations. 


20117 (NEI-DK-1111) Energy saving, consultancy and 
training in Latvia: Final report for stages A and B. Birch and 
Krogboe Overseas, Consulting Engineers and Planners ApS, Virum 
(Denmark). Dec 1992. 15p. Contract IMOe-427. Order Number 
DE93784723. Source: OSTI; NTIS. 

The purpose of the project was to help reduce energy consump- 
tion in Latvia through a public awareness campaign, analysis of 
energy consumption in buildings, demonstration projects in public 
buildings, assistance in the evaluation of regulations and training. 
This plan was carried out in 6 stages in the above order, the final 
stage being the production of a report containing recommendations 
which were disseminated via a seminar. The information campaign 
continues through the use of advertisements in newspapers, 
brochures, radio and TV spots etc. It was concluded that there is a 
vast potential for energy savings in the country and it is recom- 
mended that local consultants who are conversant with an 
European language should be employed to further disseminate in- 
formation on energy conservation. Maintenance and operation of 
boiler houses and pump stations should be improved, training pro- 
grammes for staff responsible for operation and maintenance 
should be established, there should be continuous information 
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campaigns, and energy management systems should be intro- 
duced. Latvia, it is stated, is in a very serious situation facing 
steadily increasing energy prices. The population is impatient due 
to the very slow start of international energy assistance pro- 
grammes. Practical measures should be taken immediately in order 
to ensure that the population will experience a marked improve- 
ment no later than the winter of 1993-94. Further details are given 
on all stages of the Danish firm’s plans for contributing to energy 
savings in Latvia. (AB). 


20118 (NEI-DK-1112) Energy saving, consultancy and 
training in Latvia: Final report for stages A and B. Annex. 
Birch and Krogboe Overseas, Consulting Engineers and Planners 
ApS, Virum (Denmark). Dec 1992. 72p. Contract IMOe-427. Order 
Number DE93784724. Source: OSTI; NTIS. 

This supplement to the report of the same title contains material 
gathered during the course of the planning of the project. At that 
time no official information had as yet been given to the Danish 
firms on whether they would receive funding from the EEC or the 
Danish government. Illustrated material used for the dissemination 
of information to the public on how to save energy in their homes 
is included, the language used is necessarily Latvian or Russian. A 
list of names and addresses of 180 Latvian persons involved in the 
field of energy and energy technology, such as professors, archi- 
tects, civil engineers, representatives of firms concerned with 
district heating, construction work, building materials, etc. and 
members of state or local authorities, is presented. (AB). 


20119 (NEI-DK-1113) Energy saving, consultancy and 
training in Latvia: Energy savings in public buildings. Audit 
of: Secondary School no. 3, Riga. Final report. Birch and Krog- 
boe Overseas, Consulting Engineers and Planners ApS, Virum 
(Denmark). Oct 1992. 24p. Contract IMOe-427. Order Number 
DE93784717. Source: OSTI; NTIS. 

The buildings need improvement if they should gain an accept- 
able level from an energy point of view. To improve the building 
envelope it is suggested that the roof should be insulated under- 
neath with at least 100 mm mineral wool, insulation with a 
waterproof covering should be fitted to the outer walls and the win- 
dows and doors must be replaced, and the new windows should 
be insulated. A temporary solution could be to establish extra re- 
movable windows (storm windows) and to improve the existing 
windows by weather-seals. This will only be a very temporary solu- 
tion. To improve the technical services emergency proposals are to 
re-build the mixing loops so it will be possible to control the inlet 
temperature in accordance with the outdoor temperature and to 
make night and week-ends set backs, to insulate all pipes and 
valves in the boiler room, and to fit a valve to open and close for 
the heat at each radiator. Heating system should be rebuilt with a 
two-pipe system and control loops should be fitted at the heating 
surfaces of the inlet ventilation. A meter should be installed on the 
pipe leading from the district heating. (au). 


20120 (NEI-DK-1114) Energy saving, consultancy and 
training in Latvia: Energy savings in ppublic buildings. Audit 
of: Hospital no. 4, Riga. Final report. Birch and Krogboe Over- 
seas, Consulting Engineers and Planners ApS, Virum (Denmark). 
Oct 1992. 15p. Contract IMOe-427. Order Number DE93784719. 
Source: OSTI; NTIS. 

The hospital is in fairly good condition but there are some im- 
provements to be done if the buildings and the technical services 
shall gain an acceptable level from an energy point of view. To im- 
prove the building envelope it is suggested that the roof should be 
insulated with at least 100 mm mineral wool, the outside of the 
walls should be insulated with a waterproof coating and all win- 
dows and doors should be adjusted and/or repaired and fitted with 
weather seals, and the woodwork should receive protective coat- 
ings. To improve the technical services of the hospital emergency 
measures are to repair all the valves at the heating system, and to 
insulate all pipes and valves in the boiler plant, the basement and 
the attic. All loops for the heating system to loops with electronic 
valves, sensors and circulation pumps and all loops for the inlet 
ventilation to loops with electronic valves, sensors and circulation 
pumps should be rebuilt. Meters should be installed for each user 


of the heating plant, the hospital, the school, the factory and the 
dwelling houses. (AB). 
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20121 (NEI-DK-1115) Energy saving, consultancy and 
training in Latvia: Energy savings in public buildings. Audit 
of: Hospital no. 7, Riga. Final report. Birch and Krogboe Over- 
seas, Consulting Engineers and Planners ApS, Virum (Denmark). 
Oct 1992. 20p. Contract IMOe-427. Order Number DE93784718. 
Source: OSTI; NTIS. 

The hospital no 7 is only about 10 years old but there are some 
improvements to be done if the building envelope and the technical 
services shall gain an acceptable level from an energy point of 
view. To improve the building envelope it is suggested that the 
floors over the basement should be insulated underneath with at 
least 100 mm hard mineral wool, the roof (floor in the technical 
room) should be insulated with at least 100 mm of mineral wool, 
insulation with a waterproof covering should be fitted on the out- 
side of the spandrel panels and all windows should be adjusted 
and/or repaired, fitted with weather seals and the woodwork 
treated for weather protection. (au). 


20122 (NEI-DK-1116) Energy saving, consultancy and 
training in Latvia: Energy savings in public buildings. Audit 
of: The City Council Hall, Riga. Final report. Birch and Krogboe 
Overseas, Consulting Engineers and Planners ApS, Virum (Den- 
mark). Oct 1992. 22p. Contract IMOe-427. Order Number 
DE93784720. Source: OSTI; NTIS. 

The buildings are not very old but there are some improvements 
to be done if the buildings and the technical services shall gain an 
acceptable level from an energy point of view. To improve the 
building envelope it is suggested that the roof should be insulated 
with at least 100 mm of hard mineral wool and new felt should be 
put on. At least 50 mm insulation-boards of gypsum should be 
placed on the inside of the walls and all windows and doors must 
be adjusted and/or repaired and weather-seals should be fixed on 
them. To improve the technical services of the building, emergency 
measures are to build control loops with electronic sensors and 
valves etc. so the inlet temperature can be prepared in accordance 
with the outdoor temperature and to make night and week-end set 
back, to insulate all un-insulated pipes and valves in the boiler 
room and in the crawl space, and to re-build the heating system to 
a two pipe system, so each convector can be opened and closed 
separately. An electric on-off watch over the circulation pump to 
the hot water should be installed and control loops with electronic 
sensors and valves etc. should be built on each heating surfaces 
of the inlet ventilation system, so it can be used again if necessary. 
A meter on the district heating should be installed in connection 
with the district heating system. (AB). 


20123 (NEI-DK-1117) Energy saving, consultancy and 
training in Latvia: Energy savings in public buildings. Audit 
of: The Ministry of Education, Riga. Fianal report. Birch and 
Krogboe Overseas, Consulting Engineers and Planners ApS, Virum 
(Denmark). Oct 1992. 17p. Contract IMOe-427. Order Number 
DE93784721. Source: OSTI; NTIS. 

The buildings where the Ministry of Education is located are in 
fairly good condition. To improve the building envelope it is 
suggested that the floor over the basement should be insulated un- 
derneath with approximately 100 mm hard mineral wool, the roof 
should be insulated with at least 100 mm mineral wool, insulation- 
boards with gypsum should be fitted on the outer walls and all 
windows and doors should be adjusted and/or repaired. They 
should also be sealed and the wood should be treated with protec- 
tive coatings. To improve the technical services, emergency 
measures are to re-build the mixing loops in the boiler room with 
an electronic valve and a circulation pump, to build a mixing loop 
at the guest house, so it will be possible to make a night and a 
week-end set back at the ministry, to repair, or install if necessary, 
new valves on the radiators and convectors, to insulate all the un- 
insulated pipes and valves in the basement and to improve access 
to the boiler room. The boiler room should be tidied and dried out 
and new pipes should be installed connecting the district heating 
systems to the buildings. (AB). 


20124 (NEI-DK-1118) Energy saving, consultancy and 
training in Latvia: Energy savings in public buildings. Audit 
of: Riga Technical University. Final report. Birch and Krogboe 





Overseas, Consulting Engineers and Planners ApS, Virum (Den- 
mark). Oct 1992. 25p. Contract IMOe-427. Order Number 
DE93784722. Source: OSTI; NTIS. 

The university buildings examined are only about 10 years old, 
but there is a lot of improvement to be done if the buildings and the 
heating system should be on an acceptable level from an energy 
point of view. To improve the building envelope it was proposed 
that the floors over the basement should be insulated underneath 
with approximately 100 mm of hard mineral wool bats, the roofs 
should be insulated with at least 100 mm of hard mineral wool 
bats, and new felt must be put on, the outside of the spandrel pan- 
els should be insulated with weatherproof covering and insulated 
windows and new doors should replace the present ones. A tempo- 
rary solution could be to establish extra removable windows (storm 
windows) and to improve the existing windows by weather-sealing 
and good quality painting. This will only be a temporary solution. In 
order to improve the technical services of the buildings it was sug- 
gested that the heating system should be rebuilt (two pipe system), 
existing radiator/convector should be fitted with valves to open and 
close for heat regulation, prior insulated pipes and all valves in the 
basement should be re-insulated, boiler rooms should be rebuilt so 
it will be possible to prepare the inlet temperature in accordance 
with the outdoor temperature and to make night and week-end set 
backs, ventilation ducts in the basement should be insulated and 
energy management should be implemented. (AB). 


20125 (NEI-DK-1135) Energy consumption during 1990/91 
in properties covered by the VKO system. VKO-information, 32. 
Varmekonsulentordningens Registreringsudvalg, Taastrup (Den- 
mark). Jan 1998. 11p. (in Danish). Order Number DE93784751. 
Source: OSTI; NTIS. 

The Danish firm of heating consultants, VKO, annually analyses 
the energy consumption in buildings covered by their services. 
Here a summary of the results of measurements on 11,000 proper- 
ties, which 400 consultants have evaluated, are presented. 
Suggestions are given as to how to improve central heating plants 
and their operation with the aim of saving energy. (AB). 


20126 (NEI-DK-1136) Measurement and calculation of en- 
ergy economy and measurement of combustion quality related 
to gas-fired boilers with atmospheric burners. VKO-Information, 
33. Varmekonsulentordningens Registreringsudvalg, Taastrup (Den- 
mark). Jan 1993. 20p. (In Danish). Order Number DE93784750. 
Source: OSTI; NTIS. 

Currently there are about 200.000 gas-fired heating systems in 
operation in Denmark, many of these are constructed of individual 
boilers with atmospheric burners with an input effect of over 135 
kW or of more. Measurement of flue gas temperature, carbon diox- 
ide and carbon monoxide emission and calculation of energy 
economy in a system for space heating in homes is carried out by 
the registration committee for the heating consultants’ organization 
in Denmark (VKO). Recently some problems have arrived in rela- 
tion to the correct measuring point, measuring for or after the 
draught switch-off, measurements on condensing boilers, on boil- 
ers with a balanced draw off and on cascade controlled systems. 
These problems are discussed and solutions are presented. (AB). 


20127 (NREL/TP-—432-4986) 1980 Base case and feasibility 
analysis. National Renewable Energy Lab., Golden, CO (United 
States); NAHB Research Foundation, Inc., Upper Marlboro, MD 
(United States). National Research Center. Mar 1993. 44p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE93000042. Source: OSTI; 
NTIS; GPO Dep. 

This report describes a task of documenting a “base case” and 
performing a feasibility analysis for a national residential energy ef- 
ficiency program for new homes, The principal objective of the task 
wasto estimate the energy consumption of typical homes built in 
1980 and then to identify and assess the feasibility of methods to 
reduce that consumption by 50%. The goal of the program by the 
year 2000 is to reduce heating and cooling energy use in new 
homes built under the program to one-half of the energy use in 
typical new homes built in 1980. The task also calls for determining 
whether the program goal should be revised, based on the analy- 
sis. 
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20128 (ORNL/FTR-4405) [International Energy Agency’s 
Heat Pump Centre (IEA-HPC) annual National Team Working 
Group meeting]: Foreign trip report, September 22-26, 1992. 
Broders, M.A. Oak Ridge National Lab., TN (United States). 30 
Sep 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-840R21400. Order Number 
DE93009932. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler, serving as Delegate from the United States Ad- 
vanced Heat Pump National Team, participated in the activities of 
the fourth IEA-HPC National Team Working Group meeting. High- 
lights of this meeting included review and discussion of 1992 
IEA-HPC activities and accomplishments, introduction of the 
Switzerland National Team, and development of the 1993 IEA-HPC 
work program. The traveler also gave a formal presentation about 
the Development and Activities of the IEA Advanced Heat Pump 
US National Team. 


20129 (PNL-6659, pp. 4.1-4.7) RSDP thermal analysis. Pa- 
cific Northwest Lab., Richland, WA (United States). Feb 1991. In 
Significant ELCAP analysis results: Summary report: End-Use 
Load and Consumer Assessment Program. 161p. Order Number 
DE91009156. Source: OSTI; NTIS. 

Bonneville initiated the Residential Standards Demonstration 
Program (RSDP) in 1983 in order to determine the costs and ther- 
mal performance improvements associated with increased levels of 
weatherization in new residences as proposed by the Northwest 
Power Planning Council (Council) in the Model Conservation 
Standards (MCS). The program resulted in the construction of ap- 
proximately 500 new residences built to thermal performance 
standards as dictated by the MCS in each of three climate zones 
in the region. One of the goals of the RSDP study was to compare 
the thermal performance of the structures built to the MCS to that 
of structures built to current code requirements. 


20130 (PNL-8545-Vol.2) Griffiss AFB integrated resource 
assessment: Volume 2, Electric baseline detail. Dixon, D-R..; 
Armstrong, P.R.; Keller, J.M. Pacific Northwest Lab., Richland, WA 
(United States). Feb 1993. 98p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93011710. Source: OSTI; NTIS; GPO Dep. 

The US Air Force Air Combat Command has tasked the Pacific 
Northwest Laboratory (PNL) as the lead laboratory supporting the 
US Department of Energy (DOE) Federal Energy Management 
Program’s (FEMP) mission to identify, evaluate, and assist in ac- 
quiring all cost-effective energy projects at Griffiss Air Force Base 
(AFB). This is a model program PNL is designing for federal cus- 
tomers served by the Niagara Mohawk Power Company (Niagara 
Mohawk). It will (1) identify and evaluate all electric cost-effective 
energy projects; (2) develop a schedule at each installation for 
project acquisition considering project type, size, timing, and capital 
requirements, as well as energy and dollar savings; and (3) secure 
100% of the financing required to implement electric energy effi- 
ciency projects from Niagara Mohawk and have Niagara Mohawk 
procure the necessary contractors to perform detailed audits and 
install the technologies. This report documents the assessment of 
baseline energy use at one of Niagara Mohawk’s primary federal 
facilities, Griffiss AFB, an Air Combat Command facility located 
near Rome, New York. It is a companion report to Volume 1, the 
Executive Summary, and Volume 3, the Electric Resource Assess- 
ment. The analysis examines the characteristics of electric, gas, 
oil, propane, coal, and purchased thermal capacity use for fiscal 
year (FY) 1990. The results include energy-use intensities for the 
facilities at Griffiss AFB by building type and electric energy end 
use. A complete electric energy consumption reconciliation is pre- 
sented that accounts for the distribution of all major electric energy 
uses and losses among buildings, utilities, and central systems. 


20131 (SVF-451) Thermal stability of the cooling media 
R22 and R134a. Falk, |. (Studsvik Material AB, Nykoeping (Swe- 
den)). Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden); Studsvik Material AB, Nykoeping (Sweden). Nov 
1992. 29p. (In Swedish). (Studsvik-M—92-50). Order Number 
DE93784865. Source: OSTI; NTIS. 

The thermal stability of cooling media in hot water has been 
investigated by means of experimental measurements. The investi- 
gation covered the cooling media R22 and R134a, and was carried 
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out in an autoclave system. During the testing different temperature 
levels between 80 and 250 deg C were employed, and the break- 
down was measured by means of continuous measurements of the 
changes in pH and conductivity in the water. In addition analyses 
were carried out on water samples taken separately to determine 
the breakdown products. The results show that R22 begins to 
break down at 80 deg C. With a test period of 7 hours, R22 is 
completely broken down at 180 deg C. The breakdown products 
formed consists principally of hydrofluoric acid and hydrochlorid 
acid. The acids cause a relatively rapid and large decrease in the 
pH value of the water. At 180 deg C, for example, the pH value 
dropped from 10.4 to 2.4. R134a exhibited considerably better 
thermal stability, and at 180 deg C there were only indications of 
incipient breakdown. 


20132 (VTT-ETRR-18) Maintenance and replacement of 
windows. Kivimaeki, J. (Renova-tieto, Helsinki (Finland)); Immo- 
nen, K. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Building Materials Lab. 1993. 121p. (In Finnish). Project KTM 
300/881/87. Order Number DE93784809. Source: OSTI; NTIS. 

ETRR Research Programme. 

‘Maintenance and Replacement of Windows’ is the final report 
for the study 'Energy Efficient Repair of Windows’ belonging to the 
ETRR Research Programme on Energy Efficient Buildings and 
Building Components. The research programme is financed by The 
Energy Department of The Ministry of Trade and Industry in Fin- 
land. The objective of the study was the repair and replacement 
techniques of windows, their effect on heat losses in residential 
buildings, different glazing and window types, the characteristics of 
windows, as well as testing these characteristics. Other objectives 
were the use potential of new window technology in building reno- 
vation, repair costs, and the life-cycle costs of window repairs. The 
report gives advice on maintenance inspection of windows, choos- 
ing the right repair techniques, as well as signing and supervising 
window repair contracts. The information is based on practical ex- 
perience achieved from building sites. The report is intended for 
experts, designers, house owners, and other people involved with 
window repairs and maintenance. Reducing the heat losses of win- 
dows is sensible even with current energy prices. Reducing the 
energy losses through windows is one the best energy saving mea- 
sures, both for individual buildings and the whole building stock. 
When repairing windows, too little attention is often paid to energy 
efficiency, because the maximum U value permissible for windows 
according to the National Building Code of Finland is rather high 
compared with the U values for walls, which are 0.2 - 0.8 W/mK. 


20133 (VTT-PUB—104) Five large-scale room fire experi- 
ments: Project 3 of the EUREFIC fire research programme. 
Kokkala, M. (Technical Research Centre of Finland, Espoo (Fin- 
land). Fire Technology Lab.); Goeransson, U.; Soederblom, J. 
Technical Research Centre of Finland, Espoo (Finland). 1992. 
105p. Order Number DE93784803. Source: OSTI; NTIS. 

Five tests of surface linings were carried out in a large room, 
6.75 m by 9.0 m and 4.9 m (height), at SP in Boraas, Sweden. 
The test series was a part of joint Nordic fire research programme 
EUREFIC. The purpose of the test series was to produce data for 
comparing the performance of different kinds of products in a large 
room with their performance in various small scale tests and, espe- 
cially, in the standardized Room/Corner Test (ISO DIS 9705 or NT 
FIRE 025). The tests were performed following the procedure of 
the standard Room/Corner Test as much as possible. The linings 
were mounted on the ceiling and on the walls of the room. A 
propane burner was placed in the corner of the room. The heat 
output of the burner was 100 kW for 10 min, 300 kW for another 
10 min and 900 kW thereafter. The measurements included rate of 
heat release, rate of smoke and CO production, flow out of the 
open door, and heat flux, gas temperatures and surface tempera- 
tures at various locations of the room. Plywood and combustible 
faced mineral wool, which both caused a flashover with the 100 
kW burner output in the Room/Corner Test, caused a flashover 
also in the large room. Two wall coverings and a fire retarded parti- 
cle board, which caused a flashover soon after the burner output 
was raised to 300 kw in the Room/Corner Test, did not cause a 
flashover in these tests. The results indicate that the larger room is 
a less critical fire scenario than the standard Room/Corner Test. 
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The heat output has to be higher for a progressive flame spread to 
appear. The report is a summary of the test results and observa- 
tions. Each test is described in detail. The performance of five 
different products are compared with the aid of the test results. Fi- 
nally, all the results of the measurements are listed as tables in the 
appendix of the report. 


20134 (VTT-PUB-—111) Effect of the substrate on the re- 
sults of the fire tests of thin layers of floor, wall, and ceiling 
coverings. Keski-Rahkonen, O. (Technical Research Centre of 
Finland, Espoo (Finland). Fire Technology Lab.). Technical Re- 
search Centre of Finland, Espoo (Finland). 1992. 45p. Order 
Number DE93784804. Source: OSTI; NTIS. 

In the fire tests of many building materials a thin sheet of the 
sample is mounted on a thicker substrate. The thermal properties 
of the substrate could have a considerable effect on the heating of 
a thin slab. This changes the ignition time, burning rate and other 
measured quantities, and could influence the conclusions from the 
fire test. Results from a simple linearized heat conduction model 
are reviewed and used to delineate regions in terms of Fourier and 
Biot numbers where that effect should be considered while design- 
ing fire tests for thin samples. The effective heat transfer coefficient 
is determined by an asymptotic approach device here. Experimen- 
tal evidence supports this linearized theory for steel plates on 
wooden substrates. CEN/TC127/WG1 has proposed standard sub- 
strates for the fire tests of surface products. These substrates 
should represent and cover well common usage. These theoretical 
and experimental results are used to make a new proposal for 
standard substrates for CEN/TC127/WG1. 
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Refer also to citation(s) 20089, 20099, 20169, 20396, 20402, 20403 


20135 (ANL/ES/CP-—78904) Transient tests on an MHD 
thruster. Pierson, E.S. (Purdue Univ., Hammond, IN (United 
States). Dept. of Engineering); Libera, J.; Petrick, M. Argonne Na- 
tional Lab., IL (United States). Energy Systems Div. [1993]. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930216-1: 7. Beer-Sheva in- 
ternational seminar on magnetohydrodynamics, Jerusalem (Israel), 
14-18 Feb 1993). Order Number DE93008656. Source: OSTI; 
NTIS; GPO Dep. 

Three different types of transient tests were made — coast downs 
to zero voltage and current under open circuit and short circuit 
conditions, reverses where the applied voltage was reversed to the 
same or a different value, and jumps where the voltage applied to 
the thruster was increased without a change in polarity. Most ex- 
cept the coast downs were dons both quickly (voltage changes as 
fast as possible) and slowly (6 s to complete the voltage change). 
A few slower (12 s) transients were done. Transient runs were 
made for water conductivities of 16.2 and 5.09 S/m. In all cases 
steady-state conditions were established and several seconds of 
data taken before initiating the transients. Data were measured ev- 
ery 0.75 to 1 .5 second over the time interval of interest. Particular 
attention was paid to looking for evidence of gas bubbles, and to 
the chance of the voltage profiles between the electrodes. The 
data are interpreted based on the behavior of the power supply 
and the thruster. 


20136 (ORNL/FTR-4126) [Travel to Panama to collect data 
on ship movements through the Panama Canal and operation 
characteristics of the Panama Canal]: Foreign trip report, 
September 22-—October 3, 1991. Bronzini, M.S.; Harrison, G. Oak 
Ridge National Lab., TN (United States). 5 Nov 1991. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93011380. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The major focus of the trip was collection of data from sources 
at the Panama Canal Commission on Panama Canal operations. 
this included data on lock capacity, transit times, lock operations, 
and maintenance. This data will be used in simulation models to 
model the operation of the canal and several alternative scenarios 
that have been proposed to improve the flow of ships through the 





canal. We met with the management of the Panama Canal, re- 
viewed their operations, had discussions on acquiring needed data, 
and spent some time at each of the locks timing ship throughput 


20137 (UCRL-ID—111855) Electromechanical batteries and 
the electric locomotive. Post, R.F. Lawrence Livermore National 
Lab., CA (United States). 21 Sep 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93013311. Source: OSTI; NTIS; GPO Dep. 

This technical note describes an electromechanical battery to be 
used as an electrical storage system for powering locomotives 
instead of traditional diesel-electric generators. The electromechan- 
ical battery would entail a high-speed rotor, supported by a 
magnetic suspension/bearing system, and carrying an integrally 
mounted generator/motor, the whole operating in an evacuated en- 
closure. The concept also includes the concept of modularity, i.e. 
using many relatively small units to build up a battery bank, in the 
same manner that ordinary batteries are used. This note empha- 
sizes the rotor, its material, and its volumetric energy storage 
density. 
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Refer also to citation(s) 18712, 18816, 19397, 19993, 20089, 
20165, 20166, 20167, 20294, 20318, 20433, 20464, 20738, 21096, 
22533 


20138 (ANL/ES/CP-—78832) Hydrogen and sulfur production 
from hydrogen sulfide wastes. Harkness, J.B.L.; Doctor, R.D. Ar- 
gonne National Lab., IL (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9303108-1: Industrial energy technology 
conference and energy manager's workshop, Houston, TX (United 
States), 24-25 Mar 1993). Order Number DE93008658. Source: 
OSTI; NTIS; GPO Dep. 

A new hydrogen sulfide waste-treatment process that uses 
microwave plasma-chemical technology is currently under develop- 
ment in the Soviet Union and in the United States. Whereas the 
present waste treatment process only recovers sulfur at best, this 
novel process recovers both hydrogen and sulfur. The plasma pro- 
cess involves dissociating hydrogen sulfide in a “nonequilibrium” 
plasma in a microwave or radio-frequency reactor. After the disso- 
ciation process, sulfur is condensed and sold just as is currently 
done. The remaining gases are purified and separated into streams 
containing the product hydrogen, the hydrogen sulfide to be recy- 
cled to the plasma reactor, and the process purge containing 
carbon dioxide and water. This process has particular implications 
for the petroleum refining industry, in which hydrogen is a widely 
used reagent and must be produced from increasingly scarce hy- 
drocarbon resources. The modular nature of the new process may 
also offer economic advantages over small-scale waste treatment 
technologies widely used in the natural-gas industry. Laboratory- 
scale experiments with pure hydrogen sulfide indicate that 
conversions exceeding 90% are possible with appropriate reactor 
design and that the energy required to dissociate hydrogen sulfide 
is low enough for the plasma process to be economically competi- 
tive. In addition, the experiments show that typical refinery acid-gas 
streams are compatible with the plasma process and that all by- 
products can be treated with existing technology. 


20139 (AUC-IES-R-88-35) Power plant superheater: Dy- 
namic model, data acquisition, model adjustment, real-time 
simulation. Andersen, P.; Hansen, T.; Soendergaard Pedersen, T. 
Aalborg Universitetscenter (Denmark). Inst. for Elektroniske Syste- 
mer. Dec 1988. 278p. (in Danish). Order Number DE93784725. 
Source: OSTI; NTIS. 

The modelling, model adjustment and simulation of two steam 
coolers and three superheaters on a boiler at Randers cogenera- 
tion plant is dealt with. The modelling method for the setting up of 
a model for the superheater system and its various sub-systems 
are described. The simulation method and mathematical basis are 
explained in addition to the adjustment of the model based on the 
measurements taken at ...e plant. These measurements are dis- 
cussed and a sensitivity analysis is carried out. Guidelines for the 
developed true time simulator are presented. Details of the signal 
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and terminal interface are given in addition to the overall descrip- 
tion of the simulator software. (AB). 


20140 (CONF-9209303-1) Results and advantages of a 
spatially-variable technology for crop yield. Klemme, K.A.; 
Schumacher, J.A.; Froehlich, D.P. South Dakota State Univ., 
Brookings, SD (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-92CE15544. 
From International off-highway and powerplant congress and expo- 
sition; Milwaukee, WI (United States); 14-17 Sep 1992. Order 
Number DE93006641. Source: OSTI; NTIS; GPO Dep. 

The Field Grid Sense system was adapted to locate and record 
crop yield in the field. Accurate measurement of yield in spatially 
variable fields is needed to achieve maximum profitability in crop 
production. The harvester system is composed of a laptop com- 
puter, data acquisition system, fifth wheel, and an ultrasonic level 
sensor assembled on a combine. The fifth wheel, in combination 
with travel lanes, is used to identify yield with position where yield 
is determined by the change of grain volume in the combine hop- 
per. Yield maps can be generated from the collected data and then 
used as a production management tool in conjunction with other 
field characteristic information. 


20141 (DOE/BP/08212-T1) Drivepower dollars and sense. 
Ula, S.; Birnbaum, L.; Jordan, D. Wyoming Univ., Laramie, WY 
(United States). Dept. of Electrical Engineering. [1993]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al79-90BP08212. Order Number DE93012434. Source: OSTI; 
NTIS; GPO Dep. 

Over half of the electricity produced in the United States in 1986 
(2574 billion KW-Hr). More than forty per-cent of this energy could 
be saved by complete applications of cost-effective drive system 
efficiency improvements. On a national scale this would: save 25 
to 50 billion dollars per year and save 100 to 300 billion dollars due 
to delayed construction of new power plants. If suggested improve- 
ments, such as those in Energy Efficient Drivepower - An Overview, 
were implemented, the total cost savings could be substantial. At 
an average Cost of Energy Saved of 0.5 cents per kilowatt-hour 
(kW-h), fifteen year lifetime, five per-cent annual real discount rate, 
and an electrical energy cost of 5 cents per kW-h, you could be 
paying 4.5 cents for every kilowatt-hour saved over the fifteen year 
period. If you had used 1,000,000 kilowatt-hours of electrical en- 
ergy in 1986 (equivalent to running five 25-HP motors continuously 
for a year), your potential savings could have been: between 28% 
x 1,000,000 kW-h x 0.045 ¢/kW-h and 60% x 1,000,000 kW-h x 
0.045 ¢/kW-h, or between $ 12,600 and $ 27,000. Over the 15 
year period, this would mean $189,000 to $405,000 saved. 


20142 (DOE/BP/08212-T2) Energy efficient drivepower: An 
overview. Ula, S.; Birnbaum, L.E.; Jordan, D. Wyoming Univ., 
Laramie, WY (United States). Dept. of Electrical Engineering. 
[1993]. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AI79-90BP08212. Order Number 
DE93012435. Source: OSTI; NTIS; GPO Dep. 

This report examines energy efficiency in drivepower systems. 
Only systems where the prime movers are electrical motors are 
discussed. A systems approach is used to examine all major as- 
pects of drivepower, including motors, controls, electrical tune-ups, 
mechanical efficiency, maintenance, and management. Potential 
annual savings to the US society of $25 to $50 billion are indi- 
cated. The report was written for readers with a semi-technical 
background. 


20143 (DOE/BP/08212-T3-Vol.1) Energy efficient drive- 
power: Literature reference list: Volume 1, General user’s 
supplement. Ula, S.; Jordan, D.L.; Birnbaum, L.E. Wyoming Univ., 
Laramie, WY (United States). Dept. of Electrical Engineering. 
[1993]. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AI79-90BP08212. Order Number 
DE93012436. Source: OSTI; NTIS; GPO Dep. 

This document lists a large number of information sources in the 
area of the efficient use of drivepower. This broad area covers not 
just electric enters a facility to when the load is driven and con- 
trolled. 
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20144 (DOE/CE/40738-6) A comparison of impulse drying 
to double felted pressing on pilot- scale shoe presses and roll 
presses: Progress report, No. 6. Orloff, D.|. Institute of Paper 
Science and Technology, Atlanta, GA (‘United States). Aug 1992. 
100p. Sponsored by USDOE, Washington, DC (United States); 
Electric Power Research Inst., Palo Alto, CA (United States). DOE 
Contract FG02-85CE40738. Contract RP3328-03. Order Number 
DE93010085. Source: OSTI; NTIS; GPO Dep. 

Pilot-scale shoe press and roll press experiments have been 
conducted to compare impulse drying and double felted pressing. 
Both ceramic coated and Beloit Type C press rolls have been eval- 
uated. The experiments show that impulse drying can provide 
significantly higher outgoing solids than double felled pressing at 
the same impulse. For example, at an impulse of 0.234 MPa sec- 
onds (34 psi seconds), sheets at an ingoing solids of 52% were 
impulse dried (using the Beloit Type C press roll) to 68% solids 
while optimized double felled pressing could only yield press dry- 
ness of, at most, 60% 


20145 (DOE/CE/40738-T6) High-intensity drying 
processes-impulse drying: Yearly report. Orloff, D.I. Institute of 
Paper Science and Technology, Atlanta, GA (United States). Jun 
1991. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85CE40738. Order Number 
DE93012404. Source: OSTI; NTIS; GPO Dep 

impulse drying is an innovative process for drying paper that 
holds great promise for reducing the energy consumed during the 
manufacture of paper and similar web products. impulse drying oc- 
curs when a wet paper web passes through a press nip in which 
one of the rolls is heated to a high temperature. A steam layer ad- 
jacent to the heated surface grows and displaces water from the 
sheet in a very efficient manner. The energy required for water re- 
moval is very much less than that required for conventional 
evaporative drying. To eliminate sheet delamination, low thermal 
mass ceramic press roll coatings were developed to reduce heat 
transfer to the sheet. while maintaining high heat flux during early 
stages of the proces... In so doing, most of the transferred energy 
is used to form steam that displaces liquid water, rather than in ex- 
cessively heating the sheet. During this period, a prototype ceramic 
coating was developed and its impulse drying performance was 
compared to that of steel surfaces. It was observed that ceramic 
platens can be operated at higher temperatures and pressures re- 
sulting in improved water removal and physical properties without 
inducing sheet delamination. Heat flux measurement techniques 
were developed to provide a mechanistic explanation for the supe- 
rior performance of the prototype. The work confirmed that the 


prototype ceramic coating is more energy efficient than the steel 
surface. 


20146 (DOE/CE/40777-7) On-machine sensors to measure 
paper mechanical properties. Hall, M.S. Institute of Paper Sci- 
ence and Technology, Atlanta, GA (United States). [1989]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-86CE40777. Order Number DE93010634. Source: 
OSTI; NTIS; GPO Dep. 

Objective is to develop ultrasonic sensors for measuring the 
elastic stiffness in the thickness direction (ZD) of paper, while the 
paper is moving at line speed on the paper machine. Two ap- 
proaches have been developed: IPST elastomer-faced wheel 
transducers, and commercial fluid-filled wheel transducers. Prob- 
lems were encountered in the use of bimorph transducers on-line. 


20147 (DOE/NP/00119-T3) Quality management and re- 
work in the construction industry. Rudolph, J. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (United States). 
Dept. of Industrial and Systems Engineering. Nov 1992. 182p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO02-91NP00119. Order Number DE93010240. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Rework is an insidious problem in the construction industry. 
According to the Construction industry Institute (CH) Source Docu- 
ment 29, the cost of rework is 12.4% of the total project cost. This 
research studied the relationships between rework activities and 
prevention and appraisal activities on four construction projects and 
addressed two questions: (1) What is the effect of prevention and 
appraisal activities on the reduction of rework, and (2) What is the 
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effect of prevention activities occurring in the design phase on re- 
work due to design errors in the construction phase? Based on the 
project data collect and by the Quality Performance Management 
System (QPMS), this research concluded there was a slight rela- 
tionship between increasing prevention and appraisal activities and 
the reduction of rework. There was a direct relationship between 
the increase of prevention activities in design and the reduction of 
rework due to design errors in the construction phase. The rela- 
tionships were stronger for both questions at the project level than 
at the discipline level. At the project level, the aggregation of all the 
disciplines appears to negate the biases created within the specific 
disciplines. This research helps to provide real-world data to em- 
phasize the importance of prevention activity in the design phase 
of a construction project. 


20148 (KCP-613-5075) LLNL solvent substitution. 
Benkovitch, M.G. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Dec 1992. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. (CONF-9211184-1: LLNL solvent substitution 
conference, Kansas City, MO (United States), 11-17 Nov 1992). 
Order Number DE93006535. Source: OSTI; NTIS; INIS; GPO Dep. 

Contains vugraphs. 

Allied-Signal Inc., Kansas City Division (KCD), manufactures the 
electrical, electromechanical, mechanical, and plastic components 
for nuclear weapons. The KCD has made a commitment to elimi- 
nate the use of chlorohydrocarbon (CHC) and chlorofluorocarbon 
(CFC) solvents to the greatest technical extent possible consistent 
with nuclear safety and stockpile reliability requirements by July 
1993. Several non-halogenated solvents (Exxate 1000, Bioact EC- 
7, Bioact EC-7R, d-limonene, ACT-100, Kester 5769, and isopropyl 
alcohol) were evaluated to determine the most effective, non- 
chlorinated non-fluorinated, alternate solvent cleaning system for 
a particular electronic assembly in lieu of the current 
trichloroethylenefisopropyl alcohol baseline cleaning process. All of 
these solvents were evaluated using current manual spray cleaning 
processes. The solvents were evaluated for their effectiveness in 
removing a rosin based RMA solder flux, a particular silicone mold 
release, and a wide variety of general contaminants (oils, greases, 
mold releases, resins, etc.) normally found in production depart- 
ments. A DI water/isopropyl alcohol spray cleaning process was 
also evaluated for removing two organic acid fluxes. Test samples 
were contaminated, spray cleaned with the appropriate solvent, 
and then analyzed for cleanliness. The Meseran Surface Analyzer 
was used to measure,, organic contamination on the samples be- 
fore and after cleaning. An Omega Meter Model 600 was also 
used to detect solder flux residues. 


20149 (NEI-DK-1134) Effect harmonization 1990-1991: Se- 
ries of tests carried out under the auspices of the control 
committee for the use of district heating in greenhouses on 
Funen. Energiministeriets Energiforskningsprogram. Fjernvarme og 
produktion af el. Amsen, M.G. Laboratoriet for Gartneriteknik, 
Aarslev (Denmark). 1992. 147p. (In Danish, English). Contract 
ENS-1323/90-0008. Order Number DE93784778. Source: OSTI; 
NTIS. 

EFP-90. 

The aim of the investigation was to find a method of temperature 
control in greenhouses which could lead to a reduction of energy 
peak loads and yet had no negative influence on plant growth or 
quality. The investigation involved testing of various possibilities for 
climate control and their effect on energy consumption, and an ex- 
amination of the influence on a number of pot plants of the chosen 
temperature strategy. Results are currently a reduction of peak 
loads in the mornings and evenings, a decrease in energy con- 
sumption and improved quality of some types of plants. The report 
contains texts and diagrams taken from connected articles pub- 
lished by the author and his colleagues in Danish periodicals and a 
comparison of these and other results of this type of research 
reported in international specialist periodicals. Lists of Danish per- 
sons and institutions concerned with this subject are presented in 
addition to graphs of room temperature and energy consumption in 
relation to two test greenhouses. (AB). 


20150 (NEI-DK-1134, pp. E1-E12) Negative DIF: The re- 
sponse of short-day plants to temperature drop prior to light 





period. Jacobsen, L.H.; Amsen, M.G.; Nielsen, O.F. Laboratoriet 
for Gartneriteknik, Aarslev (Denmark). 1992. Contract ENS- 
1323/90-0008. In Effect harmonization 1990-1991: Series of tests 
carried out under the auspices of the control committee for the use 
of district heating in greenhouses on Funen. 147p. Order Number 
DE93784778. Source: OSTI; NTIS. 

EFP-90. 

The pot plants Dendranthema grandiflora (Chrysanthemum), 
Kalanchoe blossfeldiana, Begionia lorraine-hybrid and Cyclamen 
persicum were grown at low day/high night room temperature set 
points (negative DIF) with temperature drop three hours prior to the 
light period. The plant height was reduced with negative DIF for 
Begonia and increased for Kalanchoe as compared to zero DIF. 
There were no big differences in plant height for Chrysanthemum 
and Cyclamen. There were no significant differences in the plant 
quality of any of the plant species except for Cyclamen 'Man White’ 
where the quality was better at negative DIF. The production time 
was reduced for Kalanchoe, increased or unaffected for Chrysan- 
themum and unaffected for Begonia and Cyclamen. (au) (11 refs.). 


20151 (NEI-DK—1134, pp. F1-F12) Negative DIF: The effect 
of temperature drop prior to the light period on plants grown 
under long day conditions. Jacobsen, L.H.; Amsen, M.G.; 
Nielsen, O.F. Laboratoriet for Gartneriteknik, Aarsley (Denmark). 
1992. Contract ENS-1323/90-0008. In Effect harmonization 1990- 
1991: Series of tests carried out under the auspices of the control 
committee for the use of district heating in greenhouses on Funen. 
147p. Order Number DE93784778. Source: OSTI; NTIS. 

EFP-90. 

Five species of plants, Campanula carpatica ‘Karl Foerster’, Be- 
gonia elatiorhybrid ‘llona’ and 'Nelly’, Argyranthemum frutescens 
Vara’, Hebe x franciscana 'Variegata’, and Lycopersicon lycoper- 
sicum ‘Matador’ were grown at low day/high night room 
temperature set points (negative DIF) with temperature drop on 
hour prior to daybreak. The plant height was reduced with negative 
DIF for Campanula, Argyranthemum and Tomato as compared to 


zero DIF. There were no significant differences in plant height for 
Begonia and Hebe. There were no significant differences in the 
plant quality of any of the plant species. However, it is necessary 
to apply growth retardants to Campanual to obtain an adequate 
quality. The production time was reduced for Campanula and Be- 
gonia, and unaffected for Argyranthemum. (au) (13 refs.). 


20152 (PNL-8647) David Grant Medical Center energy use 
baseline and integrated resource assessment. Richman, E.E.; 
Hoshide, R.K.; Dittmer, A.L. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1993. 94p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93013111. Source: OSTI; NTIS; GPO Dep. 

The US Air Mobility Command (AMC) has tasked Pacific North- 
west Laboratory (PNL) with supporting the US Department of 
Energy (DOE) Federal Energy Management Program’s (FEMP) 
mission to identify, evaluate, and assist in acquiring all cost- 
effective energy resource opportunities (EROs) at the David Grant 
Medical Center (DGMC). This report describes the methodology 
used to identify and evaluate the EROs at DGMC, provides a life- 
cycle cost (LCC) analysis for each ERO, and prioritizes any 
life-cycle cost-effective EROs based on their net present value 
(NPV), value index (VI), and savings to investment ratio (SIR or 
ROl). Analysis results are presented for 17 EROs that involve en- 
ergy use in the areas of lighting, fan and pump motors, boiler 
operation, infiltration, electric load peak reduction and cogenera- 
tion, electric rate structures, and natural gas supply. Typical current 
energy consumption is approximately 22,900 MWh of electricity 
(78,300 MBtu), 87,600 kef of natural gas (90,300 MBtu), and 8,300 
gal of fuel oil (1,200 MBtu). A summary of the savings potential by 
energy-use category of all independent cost-effective EROs is 
shown in a table. This table includes the first cost, yearly energy 
consumption savings, and NPV for each energy-use category. The 
net dollar savings and NPV values as derived by the life-cycle cost 
analysis are based on the 1992 federal discount rate of 4.6%. The 
implementation of all EROs could result in a yearly electricity sav- 
ings of more than 6,000 MWh or 26% of current yearly electricity 
consumption. More than 15 MW of billable load (total billed by the 
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utility for a 12-month period) or more than 34% of current billed de- 
mand could also be saved. Corresponding natural gas savings 
would be 1,050 kef (just over 1% of current consumption). Total 
yearly net energy cost savings for all options would be greater than 
$343,340. This value does not include any operations and mainte- 
nance (O&M) savings. 


20153 (SAND—90-1375/3) ECM (Environmentally Conscious 
Manufacturing) newsletter: Information on environmentally 
conscious manufacturing processes, September 1991: Volume 
2, No. 2. Sandia National Labs., Albuquerque, NM (United States). 
Sep 1991. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93009511. Source: OSTI; NTIS; INIS; GPO Dep. 

This newsletter is published quarterly at Sandia Laboratories to 
disseminate information obtained from research and development 
programs and demonstration, testing, and evaluation projects at 
DOE facilities on environmentally conscious manufacturing 
processes. Inside this issue: TDl-free rigid polyurethane foam en- 
capsulants; news in brief; a compatibility study relating organic 
materials and non-halogenated cleaning materials; asilamine aro- 
matic diamine curing agents; solvent substitution at Allied 
Signal-Kansas City division; overview of DOE's industrial waste re- 
duction program; and the RIOTECH environmentally conscious 
manufacturing technology development program. 


20154 (SVF-457) Experiences from some Swedish installa- 
tions for flue gas condensation. Braenniand, R. (Braennland 
Consult AB, Bromma (Sweden)). Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden). Dec 1992. 79p. (In Swedish). Or- 
der Number DE93784869. Source: OSTI; NTIS. 

Flue gas condensation plants have been studied at 15 energy 
plants based on biofuel, peat or municipal solid waste (MSW). In 7 
of the plants the combustion air is humidified with condensate, and 
in 5 plants heat pumps are used to recover more heat from the 
flue gases. The energy gain is 20-30 %. The condensation plants 
have turned out to be easy to operate and are reliable. The opera- 
tion costs are low (electricity 10-20 SEK, chemicals 1-6 SEK, 
maintenance 1-2 SEK, and wages 0-25 SEK per MWh). The mate- 
rial problems have in most cases been solved by proper design 
and choice of suitable qualities of material (increasing in the order 
biofuel - peat - MSW). The environmental problems are well con- 
trolled by adequate purification of the condensate formed. The flue 
gas condensation shows a clear purification effect on the flue 
gases, especially in the case of such fuels as peat and MSW. The 
condensation plants report an investment cost per MW heat of 2-4 
MSEK. The profitability is good, even in cases with the operation 
time limited to 8-9 months per year. Flue gas condensation has in- 
creased the heat recovery by 20-30 % and it ought, therefore, to 
be of interest to several additional Swedish energy plants designed 
for district heating. 


20155 (SVF—461) Industrial heat pumps. State of the art. 
Berntsson, T. (CIT Energiteknisk Analys, Gothenburg (Sweden)). 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). Dec 
1992. 138p. (In Swedish). Order Number DE93784871. Source: 
OSTI; NTIS. 

The main aim of this report is to transfer knowledge concerning 
the developing stage of industrial heat pump utilization, as well as 
to illuminate applications and methods to integrate heat pumps in 
industrial processes. (46 refs., 62 figs., 18 tabs.). 


20156 (Y/DV-1171) Ultrasonic aqueous cleaning as a re- 
placement for chlorinated solvent cleaning. Thompson, L.M.; 
Simandl, R.F. Oak Ridge Y-12 Plant, TN (United States). 5 Jun 
1992. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE93007240. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge Y-12 Plant has been involved in the replacement 
of chlorinated solvents since 1982. One of the most successful re- 
placement efforts has been the substitution of vapor degreasers or 
soak tanks using chlorinated solvents with ultrasonic cleaning using 
aqueous detergents. Recently, funding was obtained from the De- 
partment of Energy Office (DOE) of Technology Development to 
demonstrate this technology. A unit has been procured and in- 
stalled in the vacuum pump shop area to replace the use of a 
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solvent soak tank. Initially, the solvents used in the shop were 
CFC-113 and a commercial brand cleaner which contained both 
perchloroethylene and methylene chloride. While the ultrasonic unit 
was being procured, a terpene-based solvent was used. Generally, 
parts were soaked overnight in order to soften baked-on vanish. 
Many times, wire brushing was used to help remove remaining 
contamination. Initial testing with the ultrasonic cleaner indicated 
cleaning times of 20 min were as effective as the overnight solvent 
soaks in removing contamination. Wire brushing was also not re- 
quired following the ultrasonic cleaning as was sometimes required 
with the solvent soak 


3206 Municipalities and Community Systems 


Refer also to citation(s) 19386, 19493, 19495, 20117, 20123, 
20130, 20154, 21287 


20157 (BNL-48523) Renewable energy for America’s 
cities: Advanced Community Energy Systems Proposed Re- 
search, Development and Demonstration Program. Gleason, 
T.C.J. Brookhaven National Lab., Upton, NY (United States). Jan 
1993. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93009538. Source: OSTI; NTIS; GPO Dep. 

The first purpose of this paper is to describe ACES technologies 
and their potential impact on the environment, the US energy sup- 
ply system and economy. The second purpose is to recommend 
an R,D&D program to the US Department of Energy which has as 
its goal the rapid development of the most promising of the new 
technologies. ACES supply thermal energy to groups of buildings, 
communities and cities in the form of hot or chilled water for build- 
ing space heating, domestic hot water or air conditioning. The 
energy is supplied via a network of insulated, underground pipes 
linking central sources of supply with buildings. ACES, by defini- 
tion, employ very high energy efficiency conversion technologies 
such as cogeneration, heat pumps, and heat activated chillers. 
These systems also use renewable energy sources such as solar 
energy, winter cold, wind, and surface and subsurface warm and 
cold waters. ACES compose a new generation of community-scale 
building heating and air conditioning supply technologies. These 
new systems can effect a rapid and economical conversion of ex- 
isting cities to energy supply by very efficient energy conversion 
systems and renewable energy systems. ACES technologies are 
the most promising near term means by which cities can make the 
transition from our present damaging dependence on fossil fuel 
supply systems to an economically and environmentally sustain- 
able reliance on very high efficiency and renewable energy supply 
systems. When fully developed to serve an urban area, ACES will 
constitute a new utility system which can attain a level of energy 
efficiency, economy and reliance on renewable energy sources not 
possible with currently available energy supply systems. 


20158 (DOE/CE-0389T) The Department of Energy District 
Heating and Cooling program: A decade (1982-1992) of ac 
complishments. BNF Technologies, Inc., Alexandria, VA (United 
States). Dec 1992. 85p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC01-91CE35038. Order Number 
DE93011402. Source: OSTI; NTIS; GPO Dep. 

District Heating and Cooling (DHC) systems have evolved over 
an extended period of time within a complex economic, political, 
social and technical community. Developers and customers from 
the public and private sectors have worked together, often in frag- 
mented and piecemeal efforts, to develop new or improve old 
district heating and cooling systems. The US Department of Energy 
(DOE) works in partnership with industry and the utility sector to 
develop technological improvements for DHC systems. DOE also 
works with the Department of Housing and Urban Development 
(HUD), other federal agencies, state and local governments, univer- 
sities, private industry, professional societies, trade as associations, 
and individuals to increase the market adoption rate of energy- 
efficient and cost-effective DHC systems. The current status report 
of activities includes on of projects such as the ice slurries field test 
effort to be completed in 1995/1996, planned by Argonne National 
Laboratory (ANL) in conjunction with Northern States Power and 
EPRI; and cost- studies in eight cities for detailed engineering and 
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design of cooling systems scheduled to be completed in Septem- 
ber, 1993. Several projects which are currently ongoing are: the 
DHC market potential estimation study that is being developed by 
ANL, the DHC/C study conducted by ORNL, and the DHC feasibil- 
ity assessments to be performed in conjunction with the Georgia 
Tech University in connection with the 1996 Olympics in Atlanta. 


20159 (DOE/CE/15375-T1) Results of a research study on 
the impact of active daylighting on operating results of a retail 
business: Final report. So-Luminaire International, Inc., Phoenix, 
AZ (United States). [1993]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG01-90CE15375. Order 
Number DE93011752. Source: OSTI; NTIS; GPO Dep. 

In preliminary evaluations of So-Luminaire’s (Sl) product in 1985 
and 1986, DOE concluded that it warranted further research and 
evaluation and was worthy of receiving governmental financial and 
structural support therefor. SI, along with Safeway, had known intu- 
itively that the So-Luminaire systems which had been previously 
installed in several of their Phoenix-area stores had resulted in a 
marked reduction in electrical energy consumption. However, a 
definitive determination of energy savings had been utilized in pre- 
vious installations. Further, Sl and Safeway both hypothesized that 
the high quality of natural light provided by these systems dis- 
played goods to greater advantage and contributed to an overall 
increase in store sales, all other factors being held constant. A 
study to attempt to objectively determine these two presumed ben- 
efits of active daylighting in a commercial application was begun. 


20160 (DOE/FTR-93010183) [Use of renewable energy in 
selected Antarctica applic:tions]: Foreign trip report, Decem- 
ber 1-24, 1992. Bower, W.|. Sandia National Labs., Albuquerque, 
NM (United States). 12 Jan 1993. 86p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93010183. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Sandia National Laboratories was requested by the National Sci- 
ence Foundation (NSF) and Antarctic Support Associates (ASA) to 
provide personnel, expertise, data acquisition system (DAS) hard- 
ware, training of ASA personnel for collection of data, and a 
feasibility report for using renewable energy, such as photovoltaics 
in selected Antarctica applications. ASA further provided a time 
and materials contract to The Southwest Technology Development 
Institute (SWTDI) to modify existing Sandia DAS hardware for data 
retrieval in Antarctica and to provide calibration and installation of 
the electronic equipment in Antarctica. The work was performed 
under Technical Event 503 (T503), as assigned by ASA. The DAS 
hardware was installed at Lake Bonney in Taylor Valley, one of the 
important dry valleys in the Antarctic, where nutrient cycles of the 
primal-like, always ice- covered lake are being studied. A second 
DAS was installed at the Cosmic Microwave Background Research 
(CMBR) facility at Amundsen- Scott South Pole Station, where sci- 
entists are measuring cosmic background radiation to determine 
the nature of radiation produced during the formation of the uni- 
verse. Additionally, visits were made to Lake Fryxell to review their 
power requirements and discuss the feasibility of using photo- 
voltaics to supplement existing Diesel- generation of their electrical 
power. The repeater and transmitter site at Black Island was toured 
to observe the installed PV/Wind/Closed-Cycle-Vapor-Turbine 
(CCVT) hybrid system in operation. The system was installed by 
Northern Power Systems and has been a shining success, with the 
goals of reduced maintenance and reduced fuel usage fully real- 
ized. Greater fuel reduction is anticipated with the two additional 
wind turbines and PV modules installed this Austral summer. 


20161 (ETDE-IT—93-138) Energy recovery from municipal 
solid wastes in Italy: Actual study and perspective for future. 
Brunetti, N.; Ciampa, F.; De Cecco, C. ENEA, Casaccia (Italy). 
1992. 12p. (CONF-920527-14: 1992 incineration conference, Albu- 
querque, NM (United States), 11-14 May 1992). Order Number 
DE93784584. Source: OSTI; NTIS (US Sales Only); INIS. 
Materials and energy recovery from municipal solid wastes 
(MSW) and assimilable waste, and their re-use is one of strong 
points of current regulations and tendencies, both at the national 
and at community level in Europe. In Italy, the interest in energy 
recovery from renewable sources has been encouraged by energy- 
savings law which included financial incentives for thermal plant 





building if low grade fuels such as MSW were employed. New 
electric power prices imposed by Italian Electric Power Authority, 
ENEL, encourage energy recovery from waste burners. This paper 
aims to point out the present state of energy recovery from wastes 
in Italy, trends and prospects to satisfy, with new plants, the need 
for waste thermal destruction and part of the demand for energy in 
the different Italian regions: only about 10% of MSW are burned 
and just a small percentage of the estimated amount of recover- 
able energy (2 MTOE/y) is recuperated. Different technological 
cycles are discussed: incineration of untreated wastes and energy 
recovery; incineration (or gasification) of RDF (refuse derived fuels) 
and heat-electricity co-generation; burning of RDF in industrial 
plants, in addition to other fuels. 


20162 (NEI-DK-1109) Hashoej biogas plant: Pilot project. 
Krueger-Bigadan A/S, Soeborg (Denmark). Dec 1992. 57p. 
(In| Danish). Contract ENS-51161-92.0044. Order Number 
DE93784732. Source: OSTI; NTIS. 

The pilot project describes the plans for a communal biomass 
conversion plant the aim of which is to supply 2 Danish towns with 
district heating from a combined biogas and natural gas based co- 
generation plant. The plant will operate on organic wastes from the 
local industry, especially from farms and slaughterhouses. It will be 
constructed in modules using new improved cheap techniques for 
operation and cleaning of gas. The biogas will be stored in a tank 
with a double membrane, which at the same time is used as a 
storage facility. (CLS). 


20163 (NEI-DK-1126) Low temperature system: Connec- 
tion of a low temperature system to an existing district 
heating network. Evaluation project. Hundsbaek og Henriksen 
A/S, Vejle (Denmark). Feb 1993. 49p. (in Danish). Contract ENS- 
51121-0040. Order Number DE93784733. Source: OSTI; NTIS. 

The results of establishing a low temperature plant within the 
Horsens (Denmark) area of district heating supply are evaluated. 
The plant is based on supply from the return piping in the central- 
heating plant's main network and also on supplementary supply 
from the system's in-flow pipes. It was shown that this system had 
operational advantages in the form of reduced costs related to 
pumping and a decrease in heat loss and also because of less use 
of the supply network’s capacity following the fact that the volume 
of water needed to be pumped from the main heating plant was 
smaller. Disadvantages were an increase in cost caused by the es- 
tablishment of larger heating surfaces and pipe dimensions in the 
buildings in addition to a pump well with a mixing arrangement in 
the service pipe. (AB). 


20164 (NEI-DK-1128) Cogeneration using small gas tur- 
bines: Development and concept for module design. Sihvola, 
A. (IVO International Ltd., Helsinki (Finland)). Nordisk Gasteknisk 
Center, Hoersholm (Denmark). Feb 1993. 50p. (In Swedish). Order 
Number DE93784730. Source: OSTI; NTIS. 

Ca. 20 small CHP (Combined Heat and Power generation) gas 
turbine plants have been built in Finland and Denmark in recent 
years. There is a further market potential of some 37-55 new CHP 
gas turbine plants in the Nordic countries. An overall concept of a 
CHP plant in modular structure was developed, the main compo- 
nents of which are a gas turbine, a heat recovery boiler, a peak/ 
stand-by boiler and a district heat accumulator. The overall concept 
comprises four optional solutions. The low-cost basic plant solution 
comprises a 4.3 MWe gas turbine and a 8.5 MW heat recovery 
boiler. This is best suited for conditions in Finland. It can be sup- 
plemented in stages with a peak/stand-by boiler and a district heat 
accumulator, so that it would be suitable for use in Denmark. This 
solution is planned to be connected to a 50-80 GWh/a district heat- 
ing network. The price of electricity generated in the plant is 
cheaper than the average wholesale purchase price of electricity of 
a small energy utility in Finland. The solution equipped with a dis- 
trict heat accumulator is competitive in Denmark when connected 
to a 30-65 GWh/a district heating network. The price of district heat 
generated in the plant is 5-10% cheaper than that of district heat 
generated in gas boilers. The investment price of the basic plant 
solution is estimated at FIM 14.3 million and of the plant solution 
equipped with a district heat accumulator as FIM 18.8 million. (AB). 
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20165 (NEI-DK-1134, pp. B1-B17) Energy consumption re- 
lated to the use of negative DIF in pot plant production. 
Froesig Nielsen, O. (Laboratoriet for Gartneriteknik, Aarslev (Den- 
mark)). Laboratoriet for Gartneriteknik, Aarslev (Denmark). 1992. 
(In Danish). Contract ENS-1323/90-0008. In Effect harmonization 
1990-1991: Series of tests carried out under the auspices of the 
control committee for the use of district heating in greenhouses on 
Funen. 147p. Order Number DE93784778. Source: OSTI; NTIS. 

EFP-90. 

Investigations were carried out which were related to the use of 
negative DIF (DIF = difference between low day, and high night 
temperature) to influence the growth and flowering of potted orna- 
mental plants in greenhouse cultivation. In this respect it was 
necessary to lower the temperature in the morning. If temperature 
control was carried out in the correct way the need for heat supply 
could be harmonized. It was found that supply from a district heat- 
ing system could satisfy this need, also with regard to the fact that 
a significant amount of heating is used at night. The use of district 
heating enables variations to be made in heat supply, and regula- 
tion of room temperature to an average level gives compensation 
for low room temperatures needed later. When using negative DIF 
it is important that the fall in temperature is enough for the plant, 
and not just for the air in the greenhouse. By moving the fall in 
temperature and the low temperature period to the period before 
sunrise, the natural climate conditions can be utilized and the en- 
ergy consumption can be balanced between negative and zero 
DIF. (AB) (15 refs.). 


20166 (NEI-DK-1134, pp. C1-C16) Negative DIF: The effect 
of temperature drop prior to light period on environment and 
energy consumption under short day conditions in green- 
houses (1). Froesig Nielsen, O.; Amsen, M.G. Laboratoriet for 
Gartneriteknik, Aarsliev (Denmark). 1992. Contract ENS-1323/90- 
0008. In Effect harmonization 1990-1991: Series of tests carried 
out under the auspices of the control committee for the use of dis- 
trict heating in greenhouses on Funen. 147p. Order Number 
DE93784778. Source: OSTI; NTIS. 

EFP-90. 

From October 1990 to January 1991 an experiment was carried 
out with negative DIF under short day conditions, 10.5 hours. The 
effect of a traditional room temperature progamme with fixed room 
temperature set points day/night (18 deg/18 deg. C) was com- 
pared with a negative DIF programme day/night (16 deg/22 deg. 
C). to preserve maxim of energy a 168 hours mean room tempera- 
ture programme was applied, which moves energy consumption to 
the night period, when the greenhouse was insulated by screens. 
In order to preserve energy and to obtain a longer period with a 
low room temperature, the drop in room temperature was applied 
three hours prior to the light period. During the light period supple- 
mentary light was applied whenever outside irradiation was less 
than 40 yzmol m~*s—". High priority of negative DIF with a fast de- 
crease in room temperature necessitates ventilation of warm air at 
sunrise. Due to this an increased energy consumption of 7 per 
cent was found compared to a traditional (18 deg/18 deg. C) room 
temperature programme. (au). 


20167 (NEI-DK-1134, pp. D1-D16) Negative DIF: The effect 
of temperature drop prior to light period on environment and 
energy consumption under long day conditions in green- 
houses (2). Amsen, M.G.; Froesig Nielsen, O. Laboratoriet for 
Gartneriteknik, Aarslev (Denmark). 1992. Contract ENS-1323/90- 
0008. In Effect harmonization 1990-1991: Series of tests carried 
out under the auspices of the control committee for the use of dis- 
trict heating in greenhouses on Funen. 147p. Order Number 
DE93784778. Source: OSTI; NTIS. 

EFP-90. 

From February to April 1991 an experiment with long day plants 
(18 hours) in greenhouses was carried out. The effect of a tradi- 
tional room temperature programme with fixed room temperatuer 
set points day/night (18 deg./18 deg. C) was compared with the ef- 
fects of a negative DIF day/night (14 deg/22 deg. C) programme 
with a mean room temperature control. In the light period supple- 
mentary light was applied whenever outside irradiation was less 
than 40 pmol m-*s_,;. To preserve energy and to promote a 
longer period with low room temperature the room temperature 
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was reduced one hour prior to light period. High priority of negative 
DIF implicates ventilation of warm air at sunrise to promote a fast 
decrease in room temperature. By applying the room temperature 
reduction prior to light period advantage could be taken of the cold 
night situation and ventilation avoided. The mean room tempera- 
ture control, which preferably regained a lack in room temperature 
during the dark period when the greenhouse is insulated, may also 
help to preserve energy. However, in spite of this an increase of 
energy consumption of 4 per cent was found, compared to the tra- 
ditional temperature programme. (au) (15 refs.) 


20168 (NREL/TP-431-4988B) Data summary of municipal 
solid waste management alternatives: Volume 2, Exhibits. Na- 
tional Renewable Energy Lab., Golden, CO (United States); SRI 
International, Menlo Park, CA (United States). Oct 1992. 163p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE93008311. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of the study in this report was to gather 
data on waste management technologies to allow comparison of 
various alternatives for managing municipal solid waste (MSW). 
The specific objectives of the study were to: 1. Compile detailed 
data for existing waste management technologies on costs, envi- 
ronmental releases, energy requirements and production, and 
coproducts such as recycled materials and compost. Identify miss- 
ing information necessary to make energy, economic, and 
environmental comparisons of various MSW management tech- 
nologies, and define needed research that could enhance the 
usefulness of the technology. 3. Develop a data base that can be 
used to identify the technology that best meets specific criteria de- 
fined by a user of the data base. Volume | contains the report text. 
Volume II contains supporting exhibits. Volumes Ill through X are 
appendices, each addressing a specific MSW management tech- 
nology. Volumes X! and XII contain project bibliographies. 
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20169 (DOE/FTR-93010289) [Automotive technology and 
automation]: Foreign trip report, May 30—June 14, 1992. Rot- 
tler, JS. Sandia National Labs., Albuquerque, NM (United States). 
15 Jan 1993. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO04-76DP00789. Order Number 
DE93010289. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

J. Stephen Rattler attended the 25th International Symposium on 
Automotive Technology and Automation in Florence, Italy, June 
1-5, 1992. The conference, consisted of seven simultaneous con- 
ferences and was attended by over 2,500 scientists and engineers 
from North America, Europe and Asia, representing every major 
manufacturer of automobiles in the world. The seven simultaneous 
conferences focused on technical areas that are of current interest 
to automobile manufacturers worldwide: enviromnentally-conscious 
paint technologies, intelligent vehicle highway systems, integration 
of electronics in automobiles (mechatronics), zero-emission 
automobile technologies (electric car), alternative materials for au- 
tomobiles, trends in international environmental regulations and 
policies, and use of lasers in automobile manufacturing. During the 
past year, Sandia has met with the three US automobile manufac- 
turers to discuss ways in which computational and experimental 
spray and coating technologies, developed at Sandia in support of 
the nuclear weapons program, can be applied to the unique fluid 
problems associated with automobile painting. The information 
gathered at this conference will help guide efforts at Sandia to 
establish a working relationship with the domestic automobile man- 
ufacturers in environmentally-conscious automobile painting, and 
provided valuable insight into how automobile manufacturers world- 
wide are using computational technologies in the design and 
manufacture of their products. 
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20170 (ANL/OTWCR-1) Instantaneous engine frictional 
torque, its components and piston assembly friction: Final re- 
port. Nichols, F.A. (ed.) (Argonne National Lab., IL (United 
States)); Henein, N.A. Argonne National Lab., IL (United States); 
Wayne State Univ., Detroit, MI (United States). Center for Automo- 
tive Research. May 1992. 197p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93011639. Source: OSTI; NTIS; GPO Dep. 

The overall goal of this report is to document the work done to 
determine the instantaneous frictional torque of internal combustion 
engine by using a new approach known as (P-w) method devel- 
oped at Wayne State University. The emphasis has been to 
improve the accuracy of the method, and apply it to both diesel 
and gasoline engines under different operating conditions. Also 
work included an investigation to determine the effect of using ad- 
vanced materials and techniques to coat the piston rings on the 
instantaneous engine frictional torque and the piston assembly fric- 
tion. The errors in measuring the angular velocity, uw, have been 
determined and found to be caused by variations in the divisions 
within one encoder, encoder-to-encoder variations, misalignment 
within the encoder itself and misalignment between the encoder 
and crankshaft. The errors in measuring the cylinder gas pressure, 
P, have been determined and found to be caused by transducer- 
to-transducer variations, zero drift, thermal stresses and lack of 
linearity. The ability of the (P-w) method in determining the fric- 
tional torque of many engine components has been demonstrated. 
These components inciude valve train, fuel injection pump with and 
without fuel injection, and piston with and without different ring 
combinations. The emphasis in this part of the research program 
has been on the piston-ring assembly friction. The effects of load 
and other operating variables on IFT have been determined. The 
motoring test, which is widely used in industry to measure engine 
friction has been found to be inaccurate. The errors have been de- 
termined at different loads. 


20171 (CONF-9106325-—, pp. 229-238) GFI field evaluations. 
Carter, S.A. Canada Centre for Mineral and Energy Technology, 
Ottawa, ON (Canada); USDOE, Washington, DC (United States); 
Ontario Ministry of Energy, Toronto, ON (Canada). [1991]. From 
1991 Windsor workshop on alternative fuels; Toronto (Canada); 24- 
26 Jun 1991. In 1991 Windsor Workshop on Alternative Fuels. 
534p. Order Number DE92008407. Source: OSTI; NTIS. 

To briefly summarize, the gaseous fuel injection (GFI) system is 
an aftermarket system designed to be applicable for original equip- 
ment manufactures (OEM) use. In fact, the system is currently 
being evaluated by all three of the North American car manufactur- 
ers. The system is a computerized sonic fuel injection system that 
controls fuel, spark and the dashboard fuel gauge. The system 
has: a single stage pressure regulator that provides 100 PSI natu- 
ral gas; a paper-element fuel filter, a sonic metering valve that 
meters in up to 28,000 increments; an underhood digital computer 
controlling the system; and nozzles which introduce the fuel above 
the throttle. 9 figs. 


20172 (CONF-9106325-, pp. 260-261) A hot surface ignition 
methanol engine with low emissions and high fuel efficiency 
for truck applications. Goguen, S. Canada Centre for Mineral 
and Energy Technology, Ottawa, ON (Canada); USDOE, Washing- 
ton, DC (United States); Ontario Ministry of Energy, Toronto, ON 
(Canada). [1991]. From 1991 Windsor workshop on alternative fu- 
els; Toronto (Canada); 24-26 Jun 1991. In 1991 Windsor Workshop 
on Alternative Fuels. 534p. Order Number DE92008407. Source: 
OSTI; NTIS. 

The hot surface ignition methanol engine is derived from a lean 
burn diesel and not run at stoichiometric air-fuel ratio. The lambda 
value was 1.7 with a turbocharger. Cold starting requires about 15 
seconds for the glow plugs to heat above 800°C for ignition. The 
fuel is not sprayed onto the glow plug. The spray hits a shield and 
the vapors go through perforations to ignite near the glow plug. 


20173 (CONF-9106325-, pp. 349-364) IVECO low emission 
CNG engine for transit bus. Signer, M. (Iveco Motorenforschung 
AG, Arbon (CH)); Cornetti, G. Canada Centre for Mineral and En- 
ergy Technology, Ottawa, ON (Canada); USDOE, Washington, DC 
(United States); Ontario Ministry of Energy, Toronto, ON (Canada). 
[1991]. From 1991 Windsor workshop on alternative fuels; Toronto 





(Canada); 24-26 Jun 1991. In 1991 Windsor Workshop on Alterna- 
tive Fuels. 534p. Order Number DE92008407. Source: OSTI; 
NTIS. 

Low emission lveco CNG engines have been developed and 
tested in transit buses since 1984. 10 buses equipped with CNG 
engines are in operation in Hamilton, Canada. This extensive field 
testing allowed detailed experience with regard to durability of the 
engine and CNG-related components. Based on this experience, 
the redesigned basic diesel engine with a capacity of 9.5 liters was 
again converted to a spark ignition CNG-engine and further opti- 
mized in order to achieve very low emission figures which cannot 
be met by present diesel engines. NOx emissions as low as 1 g/ 
kvh in the European 13-mode cycle could be achieved, applying 
stoichiometric mixture control in combination with a 3-way catalyst. 
The main features of the engine are: Deltec fuel and ignition man- 
agement system, turbocharging with watercooled bearings, gallery 
cooled piston with Heron-type combustion bowl, low oil consump- 
tion, optimized combination of materials for exhaust valve and valve 
insert, electronic speed governor. The engine produces 165 kV at 
2100 rpm and a max. torque of 870 Nm at 1400 rpm. Exhaust 
emissions are far below existing and proposed emission standards. 
The engine is installed in a new dedicated CNG transit bus. The 
two CNG-cylinders of 450 liters each are installed on the roof of the 
bus, allowing a total range of min 380 km. The roof structure has 
been strengthened to carry the additional weight of the cylinders. 
Five prototype buses will be tested in revenue service in the city of 
Ravenna in Italy, starting late in 1991. 6 refs., 13 figs., 2 tabs. 


20174 (CONF-9106325-, pp. 445-475) Natural gas engine 
combustion and emissions. Vinyard, S. Canada Centre for Min- 
eral and Energy Technology, Ottawa, ON (Canada); USDOE, 
Washington, DC (United States); Ontario Ministry of Energy, 
Toronto, ON (Canada). [1991]. From 1991 Windsor workshop on 
alternative fuels; Toronto (Canada); 24-26 Jun 1991. In 1991 Wind- 
sor Workshop on Alternative Fuels. 534p. Order Number 
DE92008407. Source: OST]; NTIS. 

The need to lower air emissions from pollution sources has led 
to the search for less polluting engines for transportation and 
stationary use. Southwest Research Institute’s current research ac- 
tivities include the conversion of heavy duty vehicles to 100% 
natural gas as a retrofit operation. Six buses were converted to this 
fuel and are now being operated in Los Angeles. Driver accep- 
tance, driveability and performance, and preliminary emission 
results have been excellent. Gas composition varies widely and or- 
dinarily is not a problem for industry. However, for natural gas 
powered vehicles, it can affect performance. Five gases with 
varying Wobbe index were tested. It was determined that gas com- 
position will change engine performance and emissions drastically 
if no corrections are made. 


20175 (CONF-920262-, pp. 4-10) Introduction. Argonne 
National Lab., IL (United States). Jan 1993. From Workshop on di- 
amond and diamond-like carbon film for the transportation industry; 
Argonne, IL (United States); 4-5 Feb 1992. In Workshop on dia- 
mond and diamond-like-carbon films for the transportation industry. 
385p. Order Number DE93007491. Source: OSTI; NTIS; INIS. 

This section of the report describes the history of the tribology 
program of the Office of Transportation Materials (OTM) in the Of- 
fice of Transportation Technologies (OTT). The mission of the Office 
of Transportation Technology is discussed. OTT’s research objec- 
tives focus on (1) automobiles and light-duty trucks and vans and 
(2) heavy duty trucks and buses. Even small gains in efficiency can 
produce large paybacks for the tax dollar. The mission of the Office 
of Transportation Materials is also described. Its research objective 
is to enable the development and engineering of energy-efficient 
transportation systems that will make possible the transition of the 
U.S. transportation sector from dependence on petroleum to alter- 
native fuels and electricity. The mission of the Tibology Program is 
to provide the base technology to enable savings in annual U.S. 
energy consumption through tribological advances in the trans- 
portation sector. Current task areas are in the fields of advanced 
lubrication, engineered tribological interfaces, advanced tribomateri- 
als and components, and project management. 


20176 (CONF-930502-6) Characterization of ceramic com- 
posite materials for gas turbine applications. Reifsnider, K. 
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(Virginia Polytechnic Inst. and State Univ., Blacksburg, VA (United 
States)); Stinchcomb, W.; Liao, K.; Oleksuk, L.; Stinton, D. Oak 
Ridge National Lab., TN (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 38. ASME international gas turbine and 
aeroengine congress and exhibition; Cincinnati, OH (United 
States); 24-27 May 1993. Order Number DE93009719. Source: 
OSTI; NTIS; GPO Dep. 

Ceramic composite materials have the capability to sustain high 
stress in the presence of high temperatures and aggressive atmo- 
spheres. Such materials are being considered for application as 
cumbustors, burner cubes, heat exchangers, headers. hot-gas fil- 
ters, and even rotors of stationary gas turbine engines. In the 
present program, Nicalon preforms of tubular geometry were fabri- 
cated with different fiber architectures (filament winding, 3D 
braiding, or cloth winding) to tailor the mechanical properties for 
specific applications. However, these applications require that 
candidate materials be carefully characterized. Mechanical charac- 
terization must establish the properties and performance that are 
essential for structural design of the turbine components. For this 
purpose, a full complement of properties is needed, i.e., the 
stiffness and strengths of the composite material at a range of tem- 
peratures, and the fatigue and creep behavior of the materials 
under the stress states anticipated by the user. This mechanical 
characterization requires specialized equipment and methodolo- 
gies, which are now under development by the authors. This paper 
will present a description of the methodologies required for ceramic 
composite characterization, and will describe initial results for ce- 
ramic composite tubes, a representative geometry for gas turbine 
components. Future needs and opportunities will also be dis- 
cussed. 


20177 (DOE/MC/26052-3337) Advanced turbine design for 
coal-fueled engines: Phase 1, Erosion of turbine hot gas path 
blading: Final report. Wagner, J.H.; Johnson, B.V. United Tech- 
nologies Corp., East Hartford, CT (United States). Research 
Center. Apr 1993. 103p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-89MC26052. Order Number 
DE93000273. Source: OSTI; NTIS; GPO Dep. 

The investigators conclude that: (1) Turbine erosion resistance 
was shown to be improved by a factor of 5 by varying the turbine 
design. Increasing the number of stages and increasing the mean 
radius reduces the peak predicted erosion rates for 2-D flows on 
the blade airfoil from values which are 6 times those of the vane to 
values of erosion which are comparable to those of the vane air- 
foils. (2) Turbine erosion was a strong function of airfoil shape 
depending on particle diameter. Different airfoil shapes for the 
same turbine operating condition resulted in a factor of 7 change in 
airfoil erosion for the smallest particles studied (5 micron). (3) Pre- 
dicted erosion for the various turbines analyzed was a strong 
function of particle diameter and weaker function of particle den- 
sity. (4) Three dimensional secondary flows were shown to cause 
increases in peak and average erosion on the vane and blade air- 
foils. Additionally, the interblade secondary flows and stationary 
outer case caused unique erosion patterns which were not obtain- 
able with 2-D analyses. (5) Analysis of the results indicate that hot 
gas cleanup systems are necessary to achieve acceptable turbine 
life in direct-fired, coal-fueled systems. In addition, serious conse- 
quences arise when hot gas filter systems fail for even short time 
periods. For a complete failure of the filter system, a 0.030 in. thick 
corrosion-resistant protective coating on a turbine blade would be 
eroded at some locations within eight minutes. 
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20178 (ANL/CMT/CP-77168) Battery testing at Argonne Na- 
tional Laboratory: Electric and hybrid propulsion systems, No. 
1. DeLuca, W.H.; Gillie, K.R.; Kulaga, J.E.; Smaga, J.A.; Tummillo, 
A.F.; Webster, C.E. Argonne National Lab., IL (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9211101-5: An- 
nual automotive development technology contractors’ coordination 
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meeting, Dearborn, MI (United States), 2-5 Nov 1992). Order Num- 
ber DE93009204. Source: OSTI; NTIS; GPO Dep. 

Advanced battery technology evaluations are performed under 
simulated electric-vehicle operating conditions at the Analysis & Di- 
agnostic Laboratory (ADL) of Argonne National Laboratory. The 
ADL results provide insight into those factors that limit battery per- 
formance and life. The ADL facilities include a test laboratory to 
conduct battery experimental evaluations under simulated applica- 
tion conditions and a post-test analysis laboratory to determine, in 
a protected atmosphere if needed, component compositional 
changes and failure mechanisms. This paper summarizes the per- 
formance characterizations and life evaluations conducted during 
FY 1992 on both single cells and multi-cell modules that encom- 
pass six battery technologies [Na/S, Li/FeS, Ni/Metal-Hydride, Ni/ 
Zn, Ni/Cd, Ni/Fe]. These evaluations were performed for the De- 
partment of Energy, Office of Transportation Technologies, Electric 
and Hybrid Propulsion Division, and the Electric Power Research 
Institute. The ADL provides a common basis for battery 
performance characterization and lie evaluations with unbiased ap- 
plication of tests and analyses. The results help identify the most 
promising R&D approaches for overcoming battery limitations, and 
provide battery users, developers, and program managers with a 
measure of the progress being made in battery R&D programs, a 
comparison of battery technologies, and basic data for modeling. 


20179 (ANL/CMT/RP-—79188) The ANL electric vehicle 
battery R&D program for DOE-EHP: Progress report, October— 
December 1992. Argonne National Lab., IL (United States). 1 Mar 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93010658. Source: OSTI; NTIS; GPO Dep. 

The Electrochemical Technology Program at Argonne National 
Laboratory (ANL) provides technical and programmatic support to 
DOE's Electric and Hybrid PropuLsion Division (DOE-EHP). The 
goal of DOE-EHP is toadvance promising electric-vehicle (EV) 
propulsion technologies to levels where industry will continue their 
commercial development and thereby significantly reduce air pollu- 
tion and petroleum consumption due to the nation sector of the 
economy. In support of this goal, ANL provides research, develop- 
ment, testing/evaluation, post-test analysis, modeling, and technical 
management of industrial R&D contracts on advanced battery tech- 
nologies for DOE-EHP. This report summarizes the battery-related 
activities undertaken during the period of October 1, 1992 through 
December 31, 1992. In tills report, the objective, background, tech- 
nical progress, and status are described for each task. The work is 
organized into the following task areas: 1.0 Project Management 
and Coordination; 2.0 Sodium/Metal Chloride R&D; 3.0 Microrefer- 
ence Electrodes for Lithium/Polymer Batteries; 4.0 USABC 
Support. The Project Management and Coordination Task Area en- 
compasses planning, organization, coordination, integration, and 
overall management of battery R&D projects for DOE-EHP, as well 
as work performed in behalf of DOE-directed inter-laboratory tasks. 
Section Ill of this report recounts the work performed during this 
reporting period on each task within these task areas. 


20180 (CONF-9106325-, pp. 197-211) Electric vehicles as 
part of GM's alternative fuels product strategy. Hardy, K.S. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada); USDOE, Washington, DC (United States); Ontario Min- 
istry of Energy, Toronto, ON (Canada). [1991]. From 1991 Windsor 
workshop on alternative fuels; Toronto (Canada); 24-26 Jun 1991. 
In 1991 Windsor Workshop on Alternative Fuels. 534p. Order 
Number DE92008407. Source: OSTI; NTIS. 

Electric vehicles (EV) are a key part of GM's alternative fuels 
product development strategy due to: Fuel Source Flexibility; the 
Environmental Impact; and EVs are the only zero emission vehicle 
option electric vehicles face tremendous engineering and economic 
challenges, but GM is committed to mass production of an electric 
vehicle. The major technical challenge to the EV is that the power 
and energy of the gasoline systems are 3 to 10 times that of bat- 
tery electric systems. However, the global perspective for EV’s is 
positive and as the current leaders in this technology our balance 
of trade will be positively impacted. In addition, only hydrogen fu- 
eled vehicles produce cleaner emissions. 
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20181 (DOE/ID/13074-T7) [Electric and hybrid vehicle site 
operators program]: Thinking of the future: Second year third 
quarter report, January 1—March 31, 1993. Kansas State Univ., 
Manhattan, KS (United States). [1993]. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC07-911D13074. 
Order Number DE93011231. Source: OSTI; NTIS; GPO Dep. 

Kansas State University, with funding support from federal, state, 
public, and private companies, is participating in the Department of 
Energy's Electric Vehicle Site Operator Program. Through partici- 
pation in this program, Kansas State is displaying, testing, and 
evaluating electric or hybrid vehicle technology. This participation 
will provide organizations the opportunity to examine the latest 
EHV prototypes under actual operating conditions. KSU proposes 
to purchase one (1) electric or hybrid vans and two (2) electric cars 
during the first two years of this five-year program. KSU has pur- 
chased one G-Van built by Conceptor Industries, Toronto, Canada 
and has initiated a procurement order to purchase two (2) Soleq 
1993 Ford EVcort station wagons. The G-Van has been signed in 
order for the public to be aware that this is an electric drive vehi- 
cle. Financial participants’ names have been stenciled on the back 
door of the van. This vehicle is available for short term loan to in- 
terested utilities and companies. When other vehicles are obtained, 
the G-Van will be maintained on K-State’s campus. 


20182 (ORNL/FTR-4248) [Present a talk at the Sixth Inter- 
national Meeting on Lithium Batteries in Germany, and to visit 
laboratories in The Netherlands and Germany to discuss sci- 
entific programs on bulk and thin-film materials for fuel cells, 
batteries, and sensors]: Foreign trip report, May 6-19, 1992. 
Bates, J.B. Oak Ridge National Lab., TN (United States). 3 Jun 
1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011241. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Representatives, from companies, government R&D laboratories, 
and universities worldwide gathered to discuss the latest research 
and development activities in primary and secondary lithium batter- 
ies at the Sixth International Meeting on Lithium Batteries in 
Munster, Germany. Most of the papers at the meeting were con- 
cerned with materials for rechargeable systems that range in size 
from thin-film batteries for microelectronic applications to high- 
power batteries for electric vehicles. Daimler Benz AG is one of 
five companies incorporated by Daimler Benz that is building an 
impressive new central research laboratory in Ulm, Germany. As 
one of several energy-related projects, Daimler Benz AG is devel- 
oping a high-energy density sodium-nickel chloride battery for 
electric vehicles. The Technical University of Delft and the Max- 
Planck Institute for Solid State Research have two of the best 
programs on solid state electrochemistry in Europe. Research in 
these institutions includes bulk and thin-film materials for fuel cells, 
batteries, and sensors. 
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20183 (CONF-9106325-—, pp. 55-72) The US DOE alternative 
fuel utilization program. Stamper, K. Canada Centre for Mineral 
and Energy Technology, Ottawa, ON (Canada); USDOE, Washing- 
ton, DC (United States); Ontario Ministry of Energy, Toronto, ON 
(Canada). [1991]. From 1991 Windsor workshop on alternative fu- 
els; Toronto (Canada); 24-26 Jun 1991. In 1991 Windsor Workshop 
on Alternative Fuels. 534p. Order Number DE92008407. Source: 
OSTI; NTIS. 

The US Department of Energy Alternative Fuel Utilization Pro- 
gram is discussed in relation to light duty vehicles using alternative 
fuels as to the goals of the program and its current status. Also 
discussed is the bus program, heavy duty truck use of alternative 
fuels, its status and the experience of the New York City Depart- 
ment of Transportation. The data collection center for alternative 
fuel use was discussed as to the design of its software and hard- 
ware, its capabilities, and its status and schedules. 
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20184 (CONF-9106325-, pp. 381-402) Engine management 
systems for lean burn and stoichiometric gaseous fuelled en- 
gines. Dekker, H.J. (TNO Road-Vehicles Research Institute, Delft 
(NL)); Roos, M. de; Voogd, A. de; Weide, J. van der. Canada Cen- 
tre for Mineral and Energy Technology, Ottawa, ON (Canada); 
USDOE, Washington, DC (United States); Ontario Ministry of En- 
ergy, Toronto, ON (Canada). [1991]. From 1991 Windsor workshop 
on alternative fuels; Toronto (Canada); 24-26 Jun 1991. In 1997 
Windsor Workshop on Alternative Fuels. 534p. Order Number 
DE92008407. Source: OSTI; NTIS. 

Conventional carburation equipment for gaseous fuels has sev- 
eral imperfections which restrict the possibilities to meet stringent 
emission regulations. Therefore, some five years ago, TNO started 
developing a special engine management system for LPG and nat- 
ural gas fueled engines. These systems are now commercialed 
produced by Deltec Fuel Systems (heavy duty and stationary en- 
gines) and Necam (light duty engines). Its main features are open 
and closed loop air/fuel ratio control, spark timing control, idle 
speed governing, wastegate control and several special functions. 
The functions of the system are described. Some present applica- 
tions are the Vienna city buses with MAN 3-way catalyst LPG 
engines, an IVECO turbocharged 3-way catalyst CNG engine, 
Dutch city buses with lean burn DAF CNG engines and several 
thousands of LPG powered 3-way catalyst passenger cars in the 
Netherlands. For closed loop controlled lean burn engines the 
Japanese NTK/NGK UEGO (Universal Exhaust Gas Oxygen) sen- 
sor is applied. The TNO engine management system is mainly 
based on General Motors components, with software and calibra- 
tion methods developed by TNO. 5 refs., 9 figs. 


20185 (CONF-9106325-—, pp. 477-501) Detroit diesel natural 
gas engine development status. Winsor, R.E.; Welch, A.B. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada); USDOE, Washington, DC (United States); Ontario Min- 
istry of Energy, Toronto, ON (Canada). [1991]. From 1991 Windsor 
workshop on alternative fuels; Toronto (Canada); 24-26 Jun 1991. 
In 1991 Windsor Workshop on Alternative Fuels. 534p. Order 
Number DES92008407. Source: OSTI; NTIS. 

The technical approach to developing a diesel natural gas en- 
gine was discussed. This approach included using timed injection 
of the natural gas charge through the cylinder wall in order to pre- 
vent loss of fuel fuel, diesel pilot ignition for positive ignition, and 
natural gas fuel to air ratio during duel fuel operation to minimize 
NO, formation and utilization of a hydrocarbon catalyst to help 
control emissions. Current and planned demonstration sites for ve- 
hicle use are listed. Work is also being done on the 6V-92 spark 
ignition engine using natural gas as a fuel. This engine produces 
better fuel efficiency that the diesel engine. 


3307 Emission Control 
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20186 (CONF-9106325-, pp. 227-228) Emission control 
technologies for natural gas vehicles. Neville, R. Canada Centre 
for Mineral and Energy Technology, Ottawa, ON (Canada); US- 
DOE, Washington, DC (United States); Ontario Ministry of Energy, 
Toronto, ON (Canada). [1991]. From 1991 Windsor workshop on 
alternative fuels; Toronto (Canada); 24-26 Jun 1991. In 1991 Wina- 
sor Workshop on Alternative Fuels. 534p. Order Number 
DE92008407. Source: OSTI; NTIS. 

Newly added catalyst activity is very high and most emission 
tests on natural gas vehicles (NGV) are done after a catalyst 
break-in period of 2 to 8 hours in order to reduce the initial high 
activity. Normal catalyst degradation is a gradual decline, astep 
change should indicate an intervening cause. While most learn 
burn NGV engines meet non-methane hydrocarbon limits without 
catalysts, catalysts may be needed to meet aldehyde limits of 0.01 
g/bhp-hr in 1993 and 0.05 g/bhp-hr limits in 1996. The catalyst for- 
mulated for lean burn natural gas engines is designed for promote 
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oxidation. For Stoichiometric engine applications, the chemical re- 
actions are more complex and the catalyst must be optimized for 
those functions 


20187 (CONF-9106325-, pp. 239-259) New perspectives on 
auto propane. Webb, R.F. Canada Centre for Mineral and Energy 
Technology, Ottawa, ON (Canada); USDOE, Washington, DC 
(United States); Ontario Ministry of Energy, Toronto, ON (Canada). 
[1991]. From 1991 Windsor workshop on alternative fuels; Toronto 
(Canada); 24-26 Jun 1991. In 1991 Windsor Workshop on Alterna- 
tive Fuels. 534p. Order Number DE92008407. Source: OSTI:; 
NTIS 

Propane or propane/butane mixes (otherwise termed LPG, lique- 
fied petroleum gas) are used in over 3 million vehicles worldwide 
for cost and air quality reasons. About 500,000 propane vehicles 
currently operate in N. America - an order of magnitude higher 
than the 55,000 or so vehicles operated on compressed natural 
gas (CNG) and two orders of magnitude higher than those now 
operating on methanol (Exhibit 1). Despite this level of propane ve- 
hicle use, the original equipment manufacturers (OEMS) are 
concentrating their alternative fuel R&D and engineering on 
methanol, CNG and electric vehicles. If OEM indifference to 
propane continues, propane vehicles will continue to be available 
only from after-purchase conversions. The huge benefits available 
from OEM mass-production economics, quality control, vehicle re- 
tail distribution and after-sales service and warranties will not be 
available, scaling down the market opportunity for propane vehicles 
and the air quality and energy security benefits they can provide. 
The purpose of this paper is to report on two of the many recent 
developments in auto propane which should be considered by pol- 
icy makers and engine manufacturers that will allow propane to 
enter the mass-scale motor vehicle market. The items selected for 
presentation today are in the area of supply and environmental 
performance. Progress in new engines, catalysts, refueling technol- 
ogy, safety, infrastructure and market developments will be 
addressed in other publications. 12 figs. 


20188 (CONF-9106325-, pp. 263-293) A low emisions spark 
ignition natural gas 3306 Caterpillar engine. Gettel, L.E.; Perry, 
G.C.; Smith, D. Canada Centre for Mineral and Energy Technology, 
Ottawa, ON (Canada); USDOE, Washington, DC (United States); 
Ontario Ministry of Energy, Toronto, ON (Canada). [1991]. From 
1991 Windsor workshop on alternative fuels; Toronto (Canada); 24- 
26 Jun 1991. In 1991 Windsor Workshop on Alternative Fuels. 
534p. Order Number DE92008407. Source: OSTI; NTIS. 

Two approaches for spark ignition engines are lean operation 
and stoichiometric operation. During lean operation, the engine 
runs at a very lean air to fuel ratio and at reduced power when 
compared to stoichiometric operation. Raw NO, and CO emissions 
are lower than at stoichiometric operation, but still higher than 
standards. Stoichiometric operation allows the engine to run at the 
chemically correct air fuel ratio with more power output than with 
lean operation. Preliminary results from modifications indicate en- 
gine power has been seeing an increase and emission results are 
promising but will be enhanced when a catalyst is used. 


20189 (DTH-LET-RE-92-2) Equivalent emissions factors 
for electric cars. Sorenson, S.C. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Energiteknik. 1992. 9p. (CONF- 
9209340-1: EEC Commission seminar "Auto emissions 2000”, 
Brussels (Belgium), 21 Sep 1992). Order Number DE93784706. 
Source: OSTI; NTIS. 

A comparison has been made of the global emissions from elec- 
tric vehicles for passenger transport using electricity obtained from 
fossil fuel combustion and from conventional current petrol powered 
passenger cars with three-way catalysts. For electricity generated 
from coal, electric vehicles compare favorably for all emissions with 
the exception of SO2. A reduction of SO2 emissions from coal fired 
power plants of over 95% is needed to reduce them to levels com- 
parable to those of current petrol powered passenger cars 
equipped with three-way catalysts. In the case of electrical power 
generated from a small natural gas fired co-generation units with a 
lean burn engine, electric vehicles have comparable or better emis- 
sions with the exception of hydrocarbons (principally methane). The 
utilization of waste heat generated in the power generation process 
increases the attractiveness of the electric vehicle, since waste 
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heat cannot be utilized in vehicles. The use of non-fossil fuel power 
generation decreases the effective emissions from the electric vehi- 
cles in direct proportion to the amount used. Consideration must 
be taken of other types of pollutants generated, for example nu- 
clear waste and pollutants from increased battery production, in the 
assessment total environmental impact of the electric vehicle. (au). 
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Refer also to citation(s) 19423, 19424, 20040, 20076, 20094, 
20101, 20172, 20184, 20187, 20188, 21159 


20190 (CONF-9106325-—, pp. 73-90) California’s alternative 
fuels programs. Fong, D. Cai.ada Centre for Mineral and Energy 
Technology, Ottawa, ON (Canada); USDOE, Washington, DC 
(United States); Ontario Ministry of Energy, Toronto, ON (Canada). 
[1991]. From 1991 Windsor workshop on alternative fuels; Toronto 
(Canada); 24-26 Jun 1991. In 1991 Windsor Workshop on Alterna- 
tive Fuels. 534p. Order Number DE92008407. Source: OSTI; 
NTIS. 

Californias Alternative Fuels Programs are the most ambitious in 
the country. They include methanol fuel flexible vehicle plans, 
which are designed to reduce automobile emissions through the in- 
creased use of methanol. Emission test results for methanol fueled 
vehicles are given and comparisons made with gasoline fueled ve- 
hicles. A school bus program is underway which will result in 35% 
of the fleet being powered by alternative fueled buses. Bus delivery 
to begin April, 1992. Field tests are being run on alternative fueled 
heavy trucks. The heavy-duty vehicle emissions testing program is 
underway and test results will be published quarterly, beginning 
December, 1991. 


20191 (CONF-9106325-, pp. 121-147) Results from Phase | 
of the auto/oil program. Colucci, J.M. (General Motors Research 
Labs., Warren, MI (US)). Canada Centre for Mineral and Energy 
Technology, Ottawa, ON (Canada); USDOE, Washington, DC 


(United States); Ontario Ministry of Energy, Toronto, ON (Canada). 


[1991]. From 1991 Windsor workshop on alternative fuels; Toronto 
(Canada); 24-26 Jun 1991. In 1991 Windsor Workshop on Alterna- 
tive Fuels. 534p. Order Number DE92008407. Source: OSTI; 
NTIS 

Experimental work from Phase | of the Auto/Oil Air Quality Im- 
provement Research Program has been completed, and the results 
are being extensively analyzed. Results to date have shown that 
gasoline composition changes can help reduce both vehicle emis- 
sions and atmospheric ozone. The presentation will review results 
showing the effects of gasoline aromatic, olefin, oxygenate (MTBE) 
and sulfur contents, and ninety percent distillation temperature on 
exhaust mass emissions of regulated (HC, CO, NOx) emissions 
from current (1989) and older (1983-85) model vehicles. The effects 
of these fuel factors (except sulfur) on mass emissions of air toxics 
(benzene, 1,3 butadiene, formaldehyde, and acetaldehyde) will 
also be described. Initial air quality modeling results, showing the 
impacts of reformulated gasolines on ozone in Los Angeles, New 
York and Dallas-Fort Worth in the years 2005 and 2010, will be 
discussed. The presentation concludes with a brief review of what 
remains to be done in Phase I, and what is planned for Phase II. 


20192 (CONF-9106325-—, pp. 295-325) Tailoring crankcase 
lubricants for use with alternative fuels. Chamberlin, W.B.; 
Gordon, C. Canada Centre for Mineral and Energy Technology, Ot- 
tawa, ON (Canada); USDOE, Washington, DC (United States); 
Ontario Ministry of Energy, Toronto, ON (Canada). [1991]. From 
1991 Windsor workshop on alternative fuels; Toronto (Canada); 24- 
26 Jun 1991. In 1991 Windsor Workshop on Alternative Fuels. 
534p. Order Number DE92008407. Source: OSTI; NTIS. 

The crankcase lubricant is the source of many variables and 
should be tailored for use with specific fuels e.g. methanol, natural 
gas. The lubricant choice may be critical to the successful opera- 
tion of an engine burning a specific alternative fuel. Fuel additives 
may enhance a lubricants ability to protect an engine and should 
be considered. 


20193 (DOE/EP-0004(1/93)) Assessment of costs and ben- 
efits of flexible and alternative fuel use in the US transportation 
sector: Technical report eleven, Evaluation of a potential 
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wood-to-ethanol process. USDOE Office of Domestic and Inter- 
national Energy Policy, Washington, DC (United States). Jan 1993. 
31p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93008488. Source: OSTI; NTIS; GPO Dep. 

In 1988 the Department of Energy (DOE) initiated a comprehen- 
sive technical analysis of an alternative-fuel transportation system 
in the United States. DOE is using the Alternative Fuels Trade 
Model (ASTM) to provide an integrating framework for its assess- 
ment of alternative fuels. The ASTM focuses on the production and 
consumption of alternative transportation fuels as substitutes for 
motor gasoline and diesel fuel. The ASTM provides insights into 
the market effects of introducing alternative transportation fuels. 
The economic costs and benefits of introducing these substitute fu- 
els are measured, based on a standard social surplus analysis. To 
keep interested parties informed about the progress of the DOE Al- 
ternative Fuels Assessment, this report provides a technical and 
economic evaluation of a new process under development for pro- 
ducing ethanol from wood. 


20194 (ORNL/FTR-4278) [A meeting in Japan, alternative 
motor fuels]: Foreign trip report, June 6-12, 1992. McGill, R.N. 
Oak Ridge National Lab., TN (United States). 23 Jun 1992. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93011061. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated in the 15th meeting of the Executive 
Committee on Alternative Motor Fuels (International Energy 
Agency -IEA). Participating countries in addition to the United 
States are Belgium, Canada, Italy, Finland, Japan, The Nether- 
lands, Sweden, and New Zealand (absent). The status of five 
existing annexes was reviewed as well as that of the as yet inac- 
tive Annex 7 for which the traveler will have responsibility. The 
Executive Committee took unanimous official action to authorize 
Annex 7 and to commit funds for it, and its work will begin immedi- 
ately. It deals with assessing the environmental impacts of 
alternative fuels compared with conventional fuels. 


20195 (ORNL-TM-—12278) Federal Methanol Fleet Project fi- 
nal report. West, B.H. (Oak Ridge National Lab., TN (United 
States)); McGill, R.N.; Hillis, S.L.; Hodgson, J.W. Oak Ridge Na- 
tional Lab., TN (United States). Mar 1993. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93011392. Source: OSTI; NTIS; 
GPO Dep. 

The Federal Methanol Fleet Project concluded with the termina- 
tion of data collection from the three fleet sites in February 1991. 
The Lawrence Berkeley Laboratory (LBL) completed five years of 
operation, Argonne National Laboratory (ANL) completed its fourth 
year in the project, and Oak Ridge National Laboratory (ORNL) 
completed its third. Twenty of the thirty-nine vehicles in the fleet 
were powered by fuel methanol (typically M85, 85 % methanol, 15 
% unleaded gasoline, although the LBL fleet used M88), and the 
remaining control vehicles were comparable gasoline vehicles. 
Over 2.2 million km (1.4 million miles) were accumulated on the 
fleet vehicles in routine government service. Data collected over 
the years have included vehicle mileage and fuel economy, engine 
oil analysis, emissions, vehicle maintenance, and driver accep- 
tance. Fuel economies (on an energy basis) of the methanol and 
gasoline vehicles of the same type were comparable throughout 
the fleet testing. Engine oil analysis has revealed higher accumula- 
tion rates of iron and other metals in the oil of the methanol 
vehicles, although no significant engine damage has been at- 
tributed to the higher metal content. Vehicles of both fuel types 
have experienced degradation in their emission control systems, 
however, the methanol vehicles seem to have degraded their cat- 
alytic converters at a higher rate. The methanol vehicles have 
required more maintenance than their gasoline counterparts, in 
most cases, although the higher levels of maintenance cannot be 
attributed to “fuel-related” repairs. According to the daily driver logs 
and results from several surveys, drivers of the fleet vehicles at all 
three sites were generally satisfied with the methanol vehicles. 
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20196 (CONF-910208-, pp. 5-19) The opportunity to limit 
and reduce inventories of fissionable weapon materials. Hebel, 
L.C. Lawrence Livermore National Lab., CA (United States). 18 
Feb 1991. (CTS~-31-92). From Annual meeting of the American 
Association for the Advancement of Science: earth science; Wash- 
ington, DC (United States); 15-19 Feb 1991. In Fissile materials 
from nuclear arms reductions: A question of disposition. Q0p. Or- 
der Number DE92019614. Source: OSTI; NTIS; INIS. 

As the United States and the Soviet government agree on major 
reductions in nuclear weapon delivery systems, they need to ad- 
dress the disposal of the nuclear warheads and bombs for those 
systems. Such measures could be strongly reinforced if the two 
nations also institute restraints and reductions in the total amount 
of fissionable materials available for weapons. Many metric tonnes 
of such materials would be made surplus by the reductions in 
strategic nuclear weapons due to the Strategic Arms Reduction 
Treaty (START-l). Equally large reductions in short-range (theater) 
nuclear weapons are expected in the wake of the recent Treaty on 
Conventional Forces in Europe (CFE). 


20197 (CONF-910208-, pp. 21-29) The molten salt reactor 
option for beneficial use of fissile material from dismantled 
weapons. Gat, U. (Oak Ridge National Lab., TN (US)); Engel, J.R. 
Lawrence Livermore National Lab., CA (United States). 18 Feb 
1991. DOE Contract AC05-840R21400. (CTS-31-92). From An- 
nual meeting of the American Association for the Advancement of 
Science: earth science; Washington, DC (United States); 15-19 
Feb 1991. In Fissile materials from nuclear arms reductions: A 
question of disposition. 90p. Order Number DE92019614. Source: 
OSTI; NTIS; INIS. 

The Molten Salt Reactor (MSR) option for burning fissile fuel from 
dismantled weapons is examined and is found very suitable for the 
beneficial use of this fuel. MSRs can utilize any fissile fuel in con- 
tinuous operation with no special modifications, as demonstrated in 
the Molten Salt Reactor Experiment. Thus, MSRs are flexible while 
maintaining their economy. Furthermore, MSRs require only a mini- 
mum of special fuel preparation. They can tolerate denaturing and 
dilution of their fuel. The size of fuel shipments can be determined 
to optimize safety and security-all of which supports nonprolifera- 
tion and resists diversion. In addition, MSRs have inherent safety 
features that make them acceptable and attractive. They can burn 
fissile material completely or can convert it to other fuels. MSRs 
also have the potential for burning the actinides and delivering the 
waste in an optimal form, thus contributing to the solution of one of 
the major remaining problems in the deployment of nuclear power. 


20198 (CONF-910208-, pp. 31-38) Disposal of fissionable 
material from dismantled nuclear weapons. Taylor, J.J. 
Lawrence Livermore National Lab., CA (United States). 18 Feb 
1991. (CTS—31-92). From Annual meeting of the American Associ- 
ation for the Advancement of Science: earth science; Washington, 
DC (United States); 15-19 Feb 1991. In Fissile materials from nu- 
clear arms reductions: A question of disposition. 90p. Order 
Number DE92019614. Source: OSTI; NTIS; INIS. 

The reduction in tensions between the United States and the So- 
viet Union has improved the prospects for nuclear disarmament, 
making it more likely that significant numbers of nuclear warheads 
will be dismantled by the United States and USSR in the foresee- 
able future. Thus, the question becomes more urgent as to the 
disposition of the weapons materials, highly enriched uranium and 
plutonium. It is timely, therefore, to develop specific plans for such 
disposal. The overall process for disposal of weapons materials by 
the burnup option involves the following steps: (1) removing the 
weapons material from the warheads, (2) converting the material to 
a fuel form suitable for power reactors, (3) burning it up as a power 
reactor fuel, and (4) removing the spent fuel and placing it in a per- 
manent repository. This paper examines these four steps with the 
purpose of answering the following questions. What facilities would 
be appropriate for the di.posal process? Do they need to be dedi- 
cated facilities, or could industrial facilities be used? What is the 
present projection of the economics of the burnup process, both 
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the capital investment and the operating costs? How does one as- 
sure that fissionable materials will not be diverted to military use 
during the disposal process? Is the spent fuel remaining from the 
burnup process proliferation resistant? Would the disposal of spent 
fuel add an additional burden to the spent fuel permanent reposi- 
tory? The suggested answers are those of the author and do not 
represent a position by the Electric Power Research Institute. 


20199 (CONF-910208-, pp. 39-45) Safely disposing and 
controlling the various forms of excess military plutonium. A\- 
bright, D. Lawrence Livermore National Lab., CA (United States). 
18 Feb 1991. (CTS—31-92). From Annual meeting of the American 
Association for the Advancement of Science: earth science; Wash- 
ington, DC (United States); 15-19 Feb 1991. In Fissile materials 
from nuclear arms reductions: A question of disposition. 90p. Or- 
der Number DE92019614. Source: OSTI; NTIS; INIS. 

The growing surplus of plutonium will continue to pose safety, 
health, and verification problems. Although long term storage and 
disposal of plutonium seems technically feasible, or at least com- 
parable in technical difficulty to commercial spent fuel disposal, 
significant political obstacles within the government and the public, 
may make it difficult to solve this problem. Although options to 
build verifiable warhead dismantlement facilities or to recycle 
plutonium in reactors and thus convert separated plutonium into ir- 
radiated fuel are straight forward concepts, their realization remains 
difficult for economic and political reasons. The plutonium recycle 
option also raises additional proliferation concerns about its impact 
on civilian nuclear programs. In the absence of a long term solu- 
tion, the United States can implement various storage or interim 
disposal options that involve minimal processing, but that ease ver- 
ification problems and provide adequate safety and protection of 
public health. 


20200 (CONF-910208—, pp. 47-57) Some issues with regard 
to: Nuclear warhead dismantlement procedures and weapon- 
grade fissile material reductions within the framework of 
mutual nuclear arms limitations. Sanin, A.D. Lawrence 
Livermore National Lab., CA (United States). 18 Feb 1991. (CTS— 
31-92). From Annual meeting of the American Association for the 
Advancement of Science: earth science; Washington, DC (United 
States); 15-19 Feb 1991. In Fissile materials from nuclear arms re- 
ductions: A question of disposition. 90p. Order Number 
DE92019614. Source: OSTI; NTIS; INIS. 

This report discusses certain ideas concerning the problem of 
nuclear warhead dismantlement and weapon-grade fissile material 
reductions. Methods for preforming and verifying the dismantlement 
procedures are reviewed in some detail, and the issues surround- 
ing the fate of nuclear material extracted from warheads are 
discussed in brief. 


20201 (CONF-910208-, pp. 59-69) The role of congress in 
future disposal of fissile materials from dismantled nuclear 
weapons. Donnelly, W.H.; Davis, Z.S. Lawrence Livermore Na- 
tional Lab., CA (United States). 18 Feb 1991. (CTS-31-92). From 
Annual meeting of the American Association for the Advancement 
of Science: earth science; Washington, DC (United States); 15-19 
Feb 1991. In Fissile materials from nuclear arms reductions: A 
question of disposition. 90p. Order Number DE92019614. Source: 
OSTI; NTIS; INIS. 

Assuming the Soviet Union remains intact as a major power and 
the superpowers do not retrogress to a new Cold War era, it is 
likely that the United States and the Soviet Union will eventually 
agree to deep cuts in their nuclear arsenals. Future arms control 
agreements may be coupled with companion agreements to stop 
production of fissile materials for nuclear weapons, to dismantle 
the warheads of the nuclear weapons, and to dispose of their fis- 
sile materials to prevent reuse in new warheads. Such agreements 
would be negotiated by the U.S. executive branch but probably 
would require ratification, funding, and enabling legislation from the 
U.S. Congress if they are to succeed. There follows a brief review 
of the ideas for disposal of fissile materials from dismantled nu- 
clear warheads and the potential role and influence of the 
Congress in the negotiation, ratification, and implementation of 
U.S.-Soviet agreements for such disposal. 
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20202 (CONF-910208-, pp. 71-86) Discussion. Sutcliffe, 
W.G. Lawrence Livermore National Lab., CA (United States). 18 
Feb 1991. (CTS—31-92). From Annual meeting of the American 
Association for the Advancement of Science: earth science; Wash- 
ington, DC (United States); 15-19 Feb 1991. In Fissile materials 
from nuclear arms reductions: A question of disposition. 90p. Or- 
der Number DE92019514. Source: OSTI; NTIS; INIS. 

This is an edited transcript of the recorded discussions that 
followed the presentation of each paper and on the general com- 
ments at the conclusion of the session. No attempt was made to 
identity those who offered comments or asked questions. 


3502 Proliferation 
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20203 (ANL/EAIS/CP—78641) Chemical Stockpile Emer- 
gency Preparedness Program exercises: Drawing on the 
nuclear power plant experience. Gant, K.S. (Oak Ridge National 
Lab., TN (United States)); Adler, M.V.; Madore, M.A. Argonne Na- 
tional Lab., IL (United States); Oak Ridge National Lab., TN 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930402-— 
4: 4. topical meeting on emergency preparedness and response, 
Long Island, NY (United States), 25-29 Apr 1993). Order Number 
DE93009955. Source: OSTI; NTIS; GPO Dep. 

The Chemical Stockpile Emergency Preparedness Program 
(CSEPP) exercise program was developed to assist in assessing 
emergency preparedness at the eight continental stockpile storage 
locations and in the surrounding communities, The evolving 
CSEPP exercise program has distinct characteristics; however, its 
development drew upon the experience gained in the Radiological 
Emergency Preparedness (REP) Program. The CSEPP exercise 
program shares some characteristics with the REP program, such 
as the requirement for regularly scheduled objective-driven 
exercises with structured objective-based evaluations. CSEPP ex- 
ercises, however, are integrated installation-community exercises 


with no regulatory basis and use different planning and reporting 
methods. 


20204 (DOE/FTR-93010402) [Software for the International 
Proliferation Information Network]: Foreign trip report, 
February 8-11, 1993. Lenberg, J.E. Sandia National Labs., Albu- 
querque, NM (United States). 24 Mar 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93010402. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this trip was to demonstrate the prototype soft- 
ware for the International Proliferation Information Network (IPIN), 
developed by LANL, to 4 countries in order to gather comments 
before presenting the software to the entire 27 country NSG ata 
later biannual meeting (March 28 through April 1, 1993). 


20205 (LA-UR-92-889-Rev.) Superpower nuclear minimal- 
ism in the post-Cold War era?: Revised. Graben, E.K. Los 
Alamos National Lab., NM (United States). Jul 1992. 51p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9203134—-1-Rev.: International Studies 
Association annual conference, Atlanta, GA (United States), 31 
Mar - 3 apr 1992). Order Number DE93008715. Source: OSTI; 
NTIS; INIS; GPO Dep. 

With the end of the Cold War and the breakup of the Soviet 
Union, the strategic environment has fundamentally changed, so it 
would seem logical to reexamine strategy as well. There are two 
main schools of nuclear strategic thought: a maximalist school, 
which emphasizes counterforce superiority and nuclear war-fighting 
capability, and a MAD-plus school, which emphasizes survivability 
of an assured destruction capability along with the ability to deliver 
small, limited nuclear attacks in the event that conflict occurs. The 
MAD-plus strategy is the more logical of the two strategies, 
because the maximalist strategy is based on an attempt to conven- 
tionalize nuclear weapons which is unrealistic. 
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3503 Verification 
Refer also to citation(s) 21137, 21141, 21142, 21144 


20206 (BNL—48453) Application of resonance Raman spec- 
troscopy as a nuclear proliferation detection technology. 
Sedliacek, A.J. Ill; Chen, C.L.; Dougherty, D.R. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-930601—10: American Nuclear Society (ANS) 
annual meeting, San Diego, CA (United States), 20-24 Jun 1993). 
Order Number DE93009345. Source: OSTI; NTIS; GPO Dep. 

Resonance Raman spectroscopy (RRS) potentially possesses 
many of the characteristics of an ideal verification technology. 
Some of these ideal traits are: very high selectivity and specificity 
to allow the deconvolution of a mixture of the chemicals of interest, 
high sensitivity in order to measure a species at trace levels, high 
reliability and long-term durability, applicability to a wide range of 
chemicals capability for sensing in a variety of environmental 
conditions, independence of the physical state of the chemical ca- 
pability for quantitative analysis, and finally, but no less important 
capability for full signal development within seconds. In this presen- 
tation, the potential of RRS as a detection/identification technology 
for chemicals pertinent to nuclear materials production and pro- 
cessing will be assessed. A review of the basic principles behind 
this technique, both theoretical and experimental, will be discussed 
along with some recent results obtained in this laboratory. Raman 
scattering is a coherent, inelastic, two-photon scattering process 
where an exciting photon of energy hv promotes a molecule to a 
virtual level and the subsequently emitted photon is shifted in fre- 
quency in accordance with the rotational-vibrational structure of the 
irradiated species, therefore providing a unique fingerprint of the 
molecule. The enhancement of a Raman signal occurs when the 
excitation frequency is isoenergetic with an allowed electronic tran- 
sition. Under resonance conditions, scattering cross-sections have 
been enhanced up to 6 orders of magnitude, thereby allowing the 
measurement of resonance Raman spectra from concentrations as 
dilute as 20 ppb for PAHs (with the potential of pptr). In detection/ 
verification programs, this condition translates to increased sensi- 
tivity (ppm/ppb) and increased probing distance (m/km). 


20207 


(EGG—10617-6091) SCARS operations final report 
for the NORESS and ARCESS arrays. Harrer, S.J. EG and G En- 


ergy Measurements, Inc., Albuquerque, NM (United States) 
Kirtland Operations. May 1992. 49p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC08-88NV10617. 
Order Number DE93009910. Source: OSTI; NTIS; GPO Dep. 

This SCARS (System Control and Receiving Station) Operations 
Final Report for the Norwegian Experimental Seismic System 
(NORESS) and Arctic Experimental Seismic System (ARCESS) Ar- 
rays is a history of the operations of these projects. It is intended 
for those who were directly involved in the NORESS and ARCESS 
projects, as well as for those who are involved in similar projects. 
Included is a description of the locations and configuration of each 
array, the function and performance of the field systems, and a 
summation of the wide range of tasks performed at SCARS. 


20208 (LA-12485-M) PFPF canister counter for foreign plu- 
tonium (PCAS-3) hardware operations and procedures manual. 
Menlove, H.O. (Los Alamos National Lab., NM (United States)); 
Baca, J.; Kroncke, K.E.; Miller, M.C.; Takahashi, S.; Seki, S.; In- 
ose, S.; Yamamoto, T. Los Alamos National Lab., NM (United 
States). Jan 1993. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006378. Source: OSTI; NTIS; INIS; GPO Dep. 

A neutron coincidence counter has been designed for the mea- 
surement of plutonium powder contained in tall storage canisters. 
The counter was designed for installation in the Plutonium Fuel 
Production Facility fabrication plant. Each canister contains from 
one to five cans of PuOs. The neutron counter measures the 
spontaneous-fission rate from the plutonium and, when this is com- 
bined with the plutonium isotopic ratios, the plutonium mass is 
determined. The system can accommodate plutonium loadings up 
to 12 kg, with 10 kg being a typical loading. Software has been de- 
veloped to permit the continuous operation of the system in an 
unattended mode. Authentication techniques have been developed 





for the system. This manual describes the system and its operation 
and gives performance and calibration parameters for typical appli- 
cations. 


20209 (LA-UR-93-946) Detection of cold gas releases in 
space via low energy neutral atom imaging. McComas, D.WJ.; 
Funsten, H.O.; Moore, K.R.; Scime, E.E.; Thomsen, M.F. Los 
Alamos National Lab., NM (United States). [1993]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-930445-3: Automatic object recognition 3, 
Society of Photo-Optical Instrumentation Engineers (SPIE) 
OE/aerospace science and sensing meeting, Orlando, FL (United 
States), 11-16 Apr 1993). Order Number DE93010700. Source: 
OSTI; NTIS; GPO Dep. 

Low energy neutral atoms (LENAs) are produced in space plas- 
mas by charge exchange between the ambient magnetospheric 
plasma ions and cold neutral atoms. Under normal conditions 
these cold neutrals come from the terrestrial geocorona, a shroud 
of few-ev hydrogen atoms surrounding the Earth. As a conse- 
quence of this charge exchange, it has become possible to 
remotely image many regions of the magnetosphere for the first 
time utilizing recently developed LENA imaging technology. In addi- 
tion to the natural hydrogen geocorona, conventional explosions 
and maneuvering thruster firings can also introduce large amounts 
of cold gas into the space environment. In this paper we examine 
whether such potentially clandestine activities could also be 
remotely observed for the first time via LENA imaging. First, we ex- 
amine the fluxes of LENAs produced in the space environment 
from a conventional explosion. Then we review the present state of 
the art in the emerging field of LENA detection and imaging. Re- 
cent work has shown that LENAs can be imaged by first converting 
the neutrals to ions with ultra-thin (10s of A) foils and then electro- 
statically analyzing these newly created ions to reject the large 
(>10'° cm-? —1) UV background to which the low energy detec- 
tors are sensitive. We conciude that the sensitivities for present 
LENA imager designs may be just adequate for detecting some 
man-made releases. With additional improvements in LENA detec- 
tion capabilities, this technique could become an important new 
method for monitoring for conventional explosions, as well as other 
man-made neutral releases in the space environment. 


36 MATERIALS 


Refer also to citation(s) 20249, 20635, 21701, 22166, 22564 


20210 (DOE/FTR—93011544) [Travel to Taipei, Taiwan re- 
lated to field ion microscope studies of surface diffusion and 
cluster nucleation]: Foreign trip report, March 27—April 3, 1993. 
Kellogg, G.L. Sandia National Labs., Albuquerque, NM (United 
States). 7 Apr 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93011544. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

G.L. Kellogg trended the International Symposium on Surface 
and Thin Film Science held in Taipei, Taiwan on 29 March—02 April 
1993 and presented an invited lecture on his research studies of 
surface diffusion and cluster nucleation. The symposium consisted 
of 25 lectures in a workshop format presented by researchers from 
the US, Germany, France, the Czech Republic, and Taiwan (ROC). 
The meeting also included tours of selected research facilities at 
the Institute of Physics and the Institute of Atomic and Molecular 
Sciences of the Academia Sinica in Taipei. 


20211 (DOE/FTR-93011736) [Travel to Germany concern- 
ing research in surface science]: Foreign trip report, 
September 18—-October 18, 1992. Czanderna, A.W. National Re- 
newable Energy Lab., Golden, CO (United States). 24 Nov 1992. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE93011736. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Purposes, background, and relationship of the travel to US and 
DOE programs, commitments, and interests are stated. Activities of 
the traveler in engaging in technical discussions and presenting 
seminars at SPECS Gmbh, Max Planck Institut fur Metallforschung, 
and the Fritz-Haber-Institute der Max Planck Gesellschaft are de- 
scribed. The traveler's participation at an International Workshop 
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on Molecular Surface and Interface Analysis is then summarized. A 
summary of the traveler's participation and listing of invited papers 
attended at the Eighth International Conference on Solid Surfaces 
and International Vacuum Congress is given. The summary also in- 
cludes an historical overview, activity trends, and participation by 
countries. Japan sent 187 attendees, Germany 164, Russia 114, 
and the US 90 to ICSS-8. Only ten scientists attended from DOE 
labs and three of these were from OER/BES/DMS projects; the 
traveler was the only attendee representing the interests of CE. A 
brief description of the traveler's role at the various visits, the gen- 
eral energy posture of Germany, and the absence of any security 
related issues are then presented. 


20212 (DOE-HDBK-—1017/2-93) DOE fundamentals hand- 
book: Material science: Volume 2. USDOE, Washington, DC 
(United States). Jan 1993. 104p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93012225. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This handbook was developed to assist nuclear facility operating 
contractors in providing operators, maintenance personnel, and the 
technical staff with the necessary fundamentals training to ensure a 
basic understanding of the structure and properties of metals. This 
volume contains the following modules: thermal shock (thermal 
stress, pressurized thermal shock), brittle fracture (mechanism, 
minimum pressurization-temperature curves, heatup/cooldown rate 
limits), and plant materials (properties considered when selecting 
materials, fuel materials, cladding and reflectors, control materials, 
nuclear reactor core problems, plant material problems, atomic dis- 
placement due to irradiation, thermal and displacement spikes due 
to irradiation, neutron capture effect, radiation effects in organic 
compounds, reactor use of aluminum). 


20213 (ORNL/FTR-4329) [Travel to United Kingdom and 
France regarding application of thin-film ferroelectrics and 
solid films and surfaces]: Foreign trip report, June 19—July 4, 
1992. McKee, R.A. Oak Ridge National Lab., TN (United States). 
20 Jul 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93013010. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
UK’s commercial and government/commercial laboratories were 
visited with discussions centered around potential collaborative 
R&D activities relating to technology transfer and U.K/Europe 
licensing of US patented processes for growing waveguide struc- 
tures on silicon. Collaborative research with scientists at AEA 
Technology, Harwell, is leading to the first report of layer-by-layer 
stability of thin-film ferroelectrics that are strain-stabilized to alka- 
line earth oxides. An invited talk, “MBE Growth and Heteroepitaxy 
in the Alkaline Earth Oxides,” was presented at the 6th Interna- 
tional Conference on Solid Films and Surfaces, Paris, France. 


20214 (SAND-93-0304C) Interface roughness: What is it 
and how is it measured?. Chason, E. (Sandia National Labs., Al- 
buquerque, NM (United States)); Falco, C.M.; Slaughter, J.M.; 
Ourmazd, A.; Schubert, E.F.; Williams, R.S. Sandia National Labs.., 
Albuquerque, NM (United States). [1993]. 35p. Sponsored by US- 
DOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). Contract AFOSR-90- 
0140;Contract F-49620-91-C-0009. (CONF-921101-108: 16. 
Material Research Society international symposium on the scientific 
basis for nuclear waste management fall meeting, Boston, MA 
(United States), 30 Nov - 5 dec 1992). Order Number 
DE93009797. Source: OSTI; NTIS; GPO Dep. 

A panel discussion on interface roughness was held at the Fall 
1992 Materials Research Society meeting. We present a of results 
presented by the invited speakers on the application and interpre- 
tation of X-ray reflectivity, atomic force microscopy (AFM), 
scanning tunneling microscopy (STM), photoluminescence and 
transmission electron microscopy. 


20215 (SAND-—93-0341C) Surface diffusion: Atomistics and 
surface morphology (Summary of MRS Symposium B panel 
discussion). Grabow, M.H. (AT and T Bell Labs., Murray Hill, NJ 
(United States)); Gilmer, G.H.; Feibelman, P.J.; Cooper, B.H.; Mo, 
Y.W. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC04-76DP00789. (CONF-921206—12: Ma- 
terials Research Society (MRS) symposium, Boston, MA (United 
States), 2-6 Dec 1992). Order Number DE93009862. Source: 
OSTI; NTIS; GPO Dep. 

The paper gives some of the highlights of a panel discussion on 
surface diffusion held Monday, November 30, 1992 at the Fall 
MRS Meeting in Boston, Massachusetts. Four invited speakers dis- 
cussed computer modeling techniques and scanning tunneling 
microscopy experiments that have been used to provide new un- 
derstanding of the atomistic processes that occur at surfaces. We 
present a summary of each of the invited talks, indicate other pre- 
sentations on surface diffusion in this proceedings, and provide a 
transcript of the two discussion sessions. 


3601 Metals and Alloys 


Refer also to citation(s) 18734, 18735, 18736, 18737, 18738, 
18739, 18740, 18741, 18742, 18743, 18744, 18745, 18746, 18747, 
18748, 18749, 18750, 18751, 18752, 18753, 18784, 18934, 18935, 
18946, 18948, 19002, 19090, 19180, 19221, 19349, 19366, 19367, 
19546, 19686, 19687, 19760, 19761, 19762, 19763, 19764, 19765, 
19769, 19851, 20318, 20353, 20357, 20358, 20371, 20436, 20470, 
20506, 20625, 20697, 20708, 20710, 20716, 20743, 20839, 21140, 
21758, 22157, 22208, 22413, 22535, 22580 


20216 (ANL/MCT/CP—78588) Interim fatigue design curves 
for carbon, low-alloy, and austenitic stainless steels in LWR 
environments. Majumdar, S.; Chopra, O.K.; Shack, W.J. Argonne 
National Lab., IL (United States). Jan 1993. 17p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-921007-—23: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). Order Number DE93009202. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Both temperature and oxygen affect fatigue life; at the very low 
dissolved-oxygen levels in PWRs and BWRs with hydrogen water 
chemistry, environmental effects on fatigue life are modest at all 
temperatures (T) and strain rates. Between 0.1 and 0.2 ppM, the 
effect of dissolved-oxygen increases rapidly. In oxygenated envi- 
ronments, fatigue life depends strongly on strain rate and T. A 
fracture mechanics model is developed for predicting fatigue lives, 
and interim environmentally assisted cracking (EAC)-adjusted fa- 
tigue curves are proposed for carbon steels, low-alloy steels, and 
austenitic stainless steels. 


20217 (BNL-47763, pp. 1-26) Perspectives and opportuni- 
ties for research in radiation effects on materials in to 1990's. 
Mansur, L.K. (Oak Ridge National Lab., TN (US)). Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. DOE Contract 
AC05-840R21400. (CONF-920305—: Minerals, Metals, and Materi- 
als Society (TMS) annual meeting and exhibition, San Diego, CA 
(United States), 1-5 Mar 1992). In Proceedings of the TMS sympo- 
sium on radiation facilities and defect studies. 402p. Order 
Number DE93002965. Source: OSTI; NTIS; INIS. 

Needs for research in radiation effects on materials span a broad 
range, from investigations of fundamental mechanisms to require- 
ments on irradiation parameters suitable for technological studies 
in no less than a dozen reactor systems and subsystems. In the 
1970’s, 1980’s and again in 1990, workshops were convened to 
refocus attention on progress and needs in these areas. Critical re- 
view papers and smaller meetings have also considered more 
specialized questions and identified important needs. in the present 
report, one author’s view of current status and desirable avenues 
for radiation effects research are presented. Issues are discussed 
covering point defect production and availability, considerations pe- 
culiar to widely different classes of materials and radiation effects 
phenomena, and irradiation conditions needed for current and 
planned reactor systems. Research recommendations cannot be 
made independently of the availability of experimental facilities. 
Needs in the latter area are reflected in the discussion. 


20218 (BNL-47763, pp. 71-84) Cladding corrosion studies 
under heat-transfer conditions for the Advanced Neutron 
Source. Pawel, R.E. (Oak Ridge National Lab., TN (US)); Felde, 
D.K.; Yoder, G.L.; McFee, M.T.; Fraysier, D.J.; Montgomery, B.H. 
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Brookhaven National Lab., Upton, NY (United States). [1992]. DOE 
Contract ACO05-840R21400. (CONF-920305-: Minerals, Metals, 
and Materials Society (TMS) annual meeting and exhibition, San 
Diego, CA (United States), 1-5 Mar 1992). In Proceedings of the 
TMS symposium on radiation facilities and defect studies. 402p. 
Order Number DE93002965. Source: OSTI; NTIS; INIS. 

The Advanced Neutron Source (ANS) Corrosion Test Loop is be- 
ing used to test candidate alloys for fuel cladding for the ANS 
reactor over a wide range of thermal-hydraulic parameters. Tests 
have been conducted on specimens of 6061 aluminum that yield 
meaningful comparisons to earlier (i.e., the High Flux Isotope Re- 
actor and the Advanced Test Reactor) data and illustrate several 
important aspects of the process. In addition to the direct measure- 
ments of temperature response, these tests indicate that the film 
growth rate and morphology are sensitive to the heat flux and 
coolant water chemistry, as well as other system temperatures. A 
data base is being established from which we will eventually derive 
a correlation to define the oxide buildup under ANS conditions. The 
features and unique capabilities of the test loop are described 
along with a discussion of the experimental results. 


20219 (BNL-47763, pp. 85-99) Protection of aluminum 
components against non-ductile fracture in the Advanced Neu- 
tron Source. Yahr, G.T. (Oak Ridge National Lab., TN (US)). 
Brookhaven National Lab., Upton, NY (United States). [1992]. DOE 
Contract ACO05-840R21400. (CONF-920305-: Minerals, Metals, 
and Materials Society (TMS) annual meeting and exhibition, San 
Diego, CA (United States), 1-5 Mar 1992). In Proceedings of the 
TMS symposium on radiaticn facilities and defect studies. 402p. 
Order Number DE93002965. Source: OSTI; NTIS; INIS. 

Aluminum alloy 6061-T6 has been selected for structural applica- 
tion in the Advanced Neutron Source. Although there is a history of 
successful application of 6061-T6 aluminum in research reactors, 
neutron irradiation is known to decrease the ductility of 6061-T6 
aluminum while it increases the strength. An irradiation program is 
under way to obtain data on the effect of irradiation on the fracture 
toughness. Components will not be welded in areas where the 
neutron fluence is high and will be carefully examined using non- 
destructive techniques to establish the maximum size flaw that 
could escape detection. Fracture mechanics analyses will be per- 
formed assuming a maximum flaw size twice as large as could 
have escaped detection and the experimentally determined fracture 
toughness (stress intensity factor) as a function of irradiation expo- 
sure to determine when the components should be removed from 


service to avoid the possibility of an undetected flaw resulting in 
failure. 


20220 (BNL-47763, pp. 123-155) The need for a continuing 
role of fission reactor irradiation studies in the fusion materi- 
als program. Garner, F.A. (Pacific Northwest Lab., Richland, WA 
(US)). Brookhaven National Lab., Upton, NY (United States). 
[1992]. DOE Contract ACO06-76RL01830. (CONF-920305-: Miner- 
als, Metals, and Materials Society (TMS) annual meeting and 
exhibition, San Diego, CA (United States), 1-5 Mar 1992). In Pro- 
ceedings of the TMS symposium on radiation facilities and defect 
studies. 402p. Order Number DE93002965. Source: OSTI; NTIS; 
INIS. 

The international fusion materials community is currently in the 
process of defining the need for a high energy neutron source for 
fusion materials studies. Although the specific design has not yet 
been selected, it is obvious that the active volume at high neutron 
flux will be sufficient to test only critical materials and properties. It 
is proposed that future fusion materials programs will require a bal- 
ance between irradiation experiments conducted in the high energy 
source facility, and supporting experiments in both fast and thermal 
reactors. Using experience gained in ongoing and previous reactor 
studies, guidelines are proposed for selection of the types of stud- 
ies to be conducted in the different facilities. 


20221 (BNL-47763, pp. 157-182) The IEA initiative on an 
international fusion materials irradiation facility (IFMIF). Doran, 
D.G. (Washington State Univ. Tri-Cities, Richland (US)). 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-920305-: Minerals, Metals, and Materials Society (TMS) 
annual meeting and exhibition, San Diego, CA (United States), 1-5 





Mar 1992). In Proceedings of the TMS symposium on radiation fa- 
cilities and defect studies. 402p. Order Number DE93002965. 
Source: OSTI; NTIS; INIS. 

The International Energy Agency's (IEA) Executive Committee 
for the Implementing Agreement on a Program of R & D on Fusion 
Materials has, as one of its primary objectives, the establishment 
of an IFMIF. A working group is formulating experiment matrices 
and comparing candidate neutron source concepts for test space 
size and accessibility, test environment flexibility, and flux-spectra 
amplitudes and gradients. Candidate source concepts include d-Li, 
t-H2O (t-H reaction), and spallation accelerator-based sources and 
a beam-plasma D-T source. The d-Li source, in which a broad 
spectrum of neutrons is produced by 35 MeV deuterons incident 
on a flowing lithium target, is considered most nearly ready for im- 
plementation. The t-H2O source, a 21-MeV triton beam incident on 
a flowing water target, is a recently suggested alternative with the 
advantage that no neutrons would be produced above 15 MeV, un- 
like the d-Li source. 


20222 (BNL—47763, pp. 183-217) Molecular dynamics simu- 
lation studies of collision cascades. Guiman, M.W. (Lawrence 
Livermore National Lab., CA (US)); Diaz de la Rubia, T. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-920305-—: Minerals, Metals, and Materials Society (TMS) 
annual meeting and exhibition, San Diego, CA (United States), 1-5 
Mar 1992). In Proceedings of the TMS symposium on radiation fa- 
cilities and defect studies. 402p. Order Number DE93002965. 
Source: OSTI; NTIS; INIS. 

thee nature of the damage that ensues in a metal upon irradia- 
tion with energetic particles has been a topic of interest for over 40 
years. Initially, this interest resulted from the need to understand 
radiation effects in materials in a nuclear reactor environment; 
today it is driven by these same concerns in fusion and space en- 
vironments and by th emergence of energetic ion beams as a 
common tool in non-equilibrium processing and modification of ma- 
terials. The results of recent studies of cascades up to 40 keV in 
crystals containing up to one million atoms are presented. These 
studies reveal that both interstitial and vacancy loops are produced 
directly in high energy cascades. The implications of this result on 
the evolution of microstructure in high radiation environments are 
discussed. 


20223 (BNL-47763, pp. 239-272) A proton irradiation facil- 
ity for studying radiation damage and _ irradiation-assisted 
stress corrosion cracking. Was, G.S. (Univ. of Michigan, Ann Ar- 
bor (US)); Atzmon, M.; Allen, T.; Cookson, J.M.; Carter, R.D.; 
Damcott, D.L.; Andresen, P.L. Brookhaven National Lab., Upton, 
NY (United States). [1992]. DOE Contract FGO7-88ER12825. 
(CONF-920305-: Minerals, Metals, and Materials Society (TMS) 
annual meeting and exhibition, San Diego, CA (United States), 1-5 
Mar 1992). In Proceedings of the TMS symposium on radiation fa- 
cilities and defect studies. 402p. Order Number DE93002965. 
Source: OSTI; NTIS; INIS. 

A proton irradiation facility has been constructed for the study of 
irradiation assisted stress corrosion cracking and irradiation dam- 
age in austenitic stainless steels. The facility has many advantages 
over neutron irradiation while overcoming many of the historical 
disadvantages of proton irradiation. The facility uses a specially de- 
signed irradiation stage mounted onto the target chamber of a 1.7 
MV tandetron accelerator. Samples are mounted on a heated and 
cooled copper block in the stage and irradiated with a raster- 
scanned proton beam of 1.0 pA/cm® (3.4 MeV) through a 1.6 cm? 
targer aperture. The proton range is approximately 45 um with the 
energy loss varying by only a factor of two over the first 35 um. 
Sample temperature is monitored using a carefully calibrated 
infrared pyrometer. Experiments thus far have concentrated on in- 
ducing 1 dpa of damage at a sample temperature of 400°C. 
Long-lived residual radioactivity is minimal after a 3-6 day cooling 
period and samples can be readily examined in TEM, SAM and 
tested in a high temperature water loop. Experiments have shown 
that the irradiated microstructure and grain boundary segregation is 
similar to that produced by neutron irradiation at the same temper- 
ature and dose, but at a dose rate 100 to 1,000 times lower. This 
talk focuses on the features of the technique and the resulting mi- 
crostructural and microchemical changes. 
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20224 (BNL-47763, pp. 273-291) Irradiation effects in mate- 
rials for space applications. Snead, C.L. (Brookhaven National 
Lab., Upton, NY (US)). Brookhaven National Lab., Upton, NY 
(United States). [1992]. DOE Contract AC02-76CH00016. (CONF- 
920305-: Minerals, Metals, and Materials Society (TMS) annual 
meeting and exhibition, San Diego, CA (United States), 1-5 Mar 
1992). In Proceedings of the TMS symposium on radiation facilities 
and defect studies. 402p. Order Number DE93002965. Source: 
OSTI; NTIS; INIS. 

An accelerated activity in space, both manned and unmanned, 
will focus attention on the consequences of operations in a space 
radiation environment. The Mission to Planet Earth and the Mission 
from Planet Earth (The Space Exploration Initiative) will require 
man and machine to survive long periods of time in a varied radia- 
tion field. The materials response to this radiation is poorly 
characterized, especially the radiobiological response to high- 
energy high-Z cosmic ions. The issues are now being defined. The 
level of effort, the division of responsibility between participating 
agencies, and the definition and possible construction of irradiation 
facilities that meet the needs of this program that extends well into 
the next century are all in a formative stage. The main issues are 
outlined and possible facility scenarios discussed. 


20225 (BNL-47763, pp. 357-392) The dependence of the 
neutron irradiation response of ceramic and intermetallic ma- 
terials on the form of the flux spectrum. Sickafus, K.E. (Los 
Alsmos National Lab., NM (US)); Nastasi, M.; Parkin, D.M.; Cli- 
nard, F.W. Jr; Greenwood, L.R. Brookhaven National Lab., Upton, 
NY (United States). [1992]. (CONF-920305-: Minerals, Metals, and 
Materials Society (TMS) annual meeting and exhibition, San Diego, 
CA (United States), 1-5 Mar 1992). In Proceedings of the TMS 
symposium on radiation facilities and defect studies. 402p. Order 
Number DE93002965. Source: OSTI; NTIS; INIS. 

The authors are investigating the effects of neutron irradiation on 
the structure and properties of multi-component ceramic and inter- 
metallic materials. They are particularly interested in distinguishing 
radiation-induced defect mechanisms when different flux spectra 
are employed in irradiations. In studies to date, they have used 
three different irradiation ports in the Omega West Reactor at Los 
Alamos National Laboratory. One port possesses a strong thermal 
component, the second a mixed thermal/fast spectrum, while the 
third is a Cd-shielded fast neutron port. Fluxes in these facilities 
range from 3-10'? to 4.1015 n/cm?-s. Results on rare-earth contain- 
ing high-temperature superconductors are emphasized. In these 
materials, damage in the thermal neutron case is primarily confined 
to the rare-earth sublattice, while fast-neutron induced damage is 
not restricted to a particular constituent. The authors discuss quan- 
tification of damage, in particular the determination of the number 
of displacements per atom (dpa), using the results of a detailed 
dosimetry analysis of these three irradiation ports at Omega West. 


20226 (BNL-47763, pp. 393-395) Radiation effects module 
for the Intense Pulse Neutron Source. Birtcher, R.C. (Argonne 
National Lab., IL (US)); Alexander, D.E. Brookhaven National Lab., 
Upton, NY (United States). [1992]. DOE Contract W-31109-ENG- 
38. (CONF-920305-: Minerals, Metals, and Materials Society 
(TMS) -annual meeting and exhibition, San Diego, CA (United 
States), 1-5 Mar 1992). In Proceedings of the TMS symposium on 
radiation facilities and defect studies. 402p. Order Number 
DE93002965. Source: OSTI; NTIS; INIS. 

A new fast neutron irradiation thimble has been constructed for 
use in the Vertical Thimble 3 positioned in the Neutron Scattering 
Facility target area of the Intense Pulsed Neutron Source located 
at Argonne National Laboratory. The Radiation Effects Module 
(REM) will allow fast neutron irradiation at temperatures from room 
temperature to 600°C. The REM is located in the Be reflector re- 
gion adjacent to the spallation target. Neutrons are produced by 
proton spallation of U2°5. The neutron energy spectrum resembles 
a reactor spectrum with an additional component of neutrons with 
energies extending up to the incident proton energy of 450 MeV. 
The neutron flux is expected to be 10'*n/cm?sec. Installations of 
the Radiation Effects Module (REM) was completed in March, 
1992. Suggestions for collaborative research projects in the basic 
science of neutron irradiation effects are welcome. 
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20227 (BNL-47763, pp. 397-402) Future directions in mate- 
rials irradiation effects and facilities. Parkin, D. (Los Alamos 
National Lab., NM (US)). Brookhaven National Lab., Upton, NY 
(United States). [1992]. DOE Contract AC02-76CH00016. (CONF- 
920305-: Minerals, Metals, and Materials Society (TMS) annual 
meeting and exhibition, San Diego, CA (United States), 1-5 Mar 
1992). In Proceedings of the TMS symposium on radiation facilities 
and defect studies. 402p. Order Number DE93002965. Source: 
OSTI; NTIS; INIS. 

One of the central problems that must be addressed by the ma- 
terials radiation effects community in this decade is that of 
matching experimental requirements to available or planned irradia- 
tion facilities. The continuing decline in the number of irradiation 
facilities, especially in the United States, represents both a problem 
and an opportunity. There is now general agreement on the key 
parameters that must be controlled in quantitative irradiation exper- 
iments, and the design of new irradiation facilities is being guided 
by that knowledge. That is the opportunity. The problem arises 
from the simultaneous shortfall in funding to sustain necessary na- 
tional materials irradiation programs and long lead time required to 
commission any new dedicated irradiation facility. Existing fission 
reactors and accelerators will have to be used effectively during 
the 1990s while decisions are implemented expeditiously by 
national and international bodies to build acceptable materials irra- 
diation facilities. 


20228 (BNL-48496) A new type of spin ordering in a ran- 
dom magnet with competing anisotropies. OKatsumata, K. 
(Institute of Physical and Chemical Research, Wako, Saitama 
(Japan)); Shapiro, S.M.; Matsuda, M.; Shirane, G.; Tuchendler, J. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States); US-Japan 
Cooperative Neutron Scattering Program. DOE Contract AC02- 
76CHO00016. (CONF-921201-14: 37. annual conference on 
magnetism and magnetic materials, Houston, TX (United States), 
1-4 Dec 1992). Order Number DE93009344. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The result of an elastic neutron scattering study of the phase 
transition in the random magnet with competing anisotropies 
Feo 75COp o5Bro is reported. We found that the ordering of the spin 
component parallel to the crystalline c axis at the transition from 
the paramagnetic to antiferromagnetic phase induces an ordering 
of the spin component perpendicular to it. Thus, there is no bound- 
ary separating the higher temperature antiferromagnetic and lower 
temperature mixed ordering phase. We interpret this new type of 


spin ordering as arising from a coupling between the orthogonal 
spin components. 


20229 (BNL-48601) Potential transmission and transients 
during corrosion: Applications to corrosion monitoring. 
Isaacs, H.S.; Cho, Jeong-Hwan. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9206234—2: International conference on advances in corro- 
sion and protection, Manchester (United Kingdom), 28 Jun 1992). 
Order Number DE93010863. Source: OSTI; NTIS; GPO Dep. 

The transmission of potential along a passive metal/electrolyte 
interface, which is important in corrosion monitoring, has been con- 
sidered for transitory and sustained corrosion processes. The 
observed signals are modified and delayed by the passive surface. 
Using a transmission line as the equivalent circuit of a pipe and in- 
corporating the impedance characteristics of the passive-metal/ 
solution interface, enabled an analysis of the effectiveness of 
corrosion monitoring methods to be carried out. 


20230 (BNL-48620) In situ XANES studies of the passive 
film on Fe and Fe-26Cr. Davenport, A.J. (Brookhaven National 
Lab., Upton, NY (United States)); Isaacs, H.S.; Bardwell, J.A.; 
MacDougall, B. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-930271-— 
2: European symposium on passive films, Paris (France), 15-19 
Feb 1993). Order Number DE93010869. Source: OSTI; NTIS; 
GPO Dep. 

In situ x-ray absorption near edge structure (XANES) has been 
used to study the passive film on iron and Fe-26Cr thin films under 
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potential contro! in borate buffer. The technique enables informa- 
tion on both valence state and the amount of material lost through 
dissolution to be determined. The passive films on both Fe and Fe- 
Cr are formed with negligible dissolution. On reduction, iron is lost 
from both films due to reductive dissolution. In the case of Fe, it 
has been determined that some of the iron in the film is reduced 
back to-the-metallic state. Concurrent monitoring of the Fe and Cr 
edges has shown that in the case of Fe-Cr, loss of iron leads to 
enrichment of Cr in the film. 


20231 (CDM/LA-31) Bibliographic study on the recovery 
tungsten: Etude bibliographique sur la recuperation du tung- 
stene. Yahi, Boussad (Centre de Developpement des Materiaux, 
Algiers (Algeria)). Secretariat d’Etat a la Recherche, Algiers (Alge- 
ria). Dec 1992. [23p.] (In French). Order Number DE93616102. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Because of the importance of tungsten as a metal and its avail- 
ability in Algerian ores, many prospective missions have been 
organized in the hoggar region since the country has recovered its 
independence and autonomy in order to extract the metal. The 
tungsten ores which are found in the hoggar are essentially com- 
posed of wolframite. With a 100000 tons per year as a production 
rate and a content of W03 + Sn very rarely greater than 1% the 
hoggar occupies a honorrable place among the regions which are 
well know throughout the world to produce tungsten. The are 
valorization technique which has been developed is mainly a gravi- 
metric in humid media. It consists of a local preconcentration giving 
birth to a preconcentrated sample that is afterwards transferred to 
and dealt with a central plant where the final product is obtained. 


20232 (CEA-R-5620) Contribution to the physics of high 
energy ball milling. Chen, Y. CEA Centre d’Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Technologie des Materiaux. Oct 
1992. [151p.] (In French). Order Number DE93622078. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have characterized the parameters which control the stability 
of amorphous phases under ball milling on the model alloys 
(NixZry). We have improved a vibrating frame grinder to perform 
experiments at several controlled temperatures under static vac- 
uum. Based on analyzing the movement of the milling ball, we 
have evaluated the frequency of impact (f) and the relative velocity 
of the ball at the time impact (Vmax) for different vibration ampli- 
tudes of the frame. The kinetic of amorphization by ball milling, 
studied by x-ray diffraction and transmission electron microscopy, 
shows that: - a fully amorphous phase is obtained provided that the 
‘specific milling intensity’ is larger than a threshold value. The spe- 
cific milling intensity is defined as the impact momentum times the 
impact frequency divided by the mass of powder (M,Vmaxf/Mp): 
Mp, M, are the mass of the ball and the powder. The threshold is 
composition and temperature dependent; - below the amorphization 
threshold, a two-phase microstructure (crystalline phase imbedded 
in an amorphous cement) is stabilized. The alloy achieves a steady 
state fraction of amorphous phase, which increases with the milling 
intensity and decreases with increasing the milling temperature. A 
study of the mechanical alloying of NbTiAl2 starting from elemental 
powders is also presented. (Author). refs., figs., tabs. 


20233 (CNIC—00598) Stress corrosion cracking of 316 SS 
and Incoloy-800 in high temperature aqueous containing sul- 
fate and chloride. Zhang Weiguo (Academia Sinica, Beijing, BJ 
(China). Inst. of Atomic Energy); Lin Fangliang; Gao Fengqin; Zhou 
Hongyi; Cao Xiaoning. China Nuclear Information Centre, Beijing, 
BJ (China). Mar 1992. [10p.] (IAE—0102.). Order Number 
DE93623325. Source: OSTI; NTIS (US Sales Only); INIS. 

The stress corrosion cracking (SCC) susceptibility of 316 stain- 
less steel (SS) which was welded for primary pipe and Incoloy-800 
(shot peening) for steam generator (SG) tube have been investi- 
gated by a slow strain rate test (SSRT) at a strain rate of 4.2 x 
10-®/s. Tests were conducted at 315 C degree for 316 SS and 
270 C degree for In-800 in the oxygenated simulated resin intru- 
sion environment (acidic sulfate). Tests of the effect of combination 
of SO,42- and CI- on SCC of Incoloy-800 were also carried out. 
The results indicate that Incoloy-800 is unsusceptible to SCC either 
in the environment with SO,4?- (from a few ppm to 1000 ppm, pH 
3 = 4) or in the environment of combination of SO,42- (1000 ppm) 
and Ci~ (from 2 to 1000 ppm). The 316 NG SS is susceptible to 





transgranular stress corrosion cracking (TGSCC) in the resin intru- 
sion environment with SO,?- in high temperature water. 


20234 (CNIC—00601) The effect of surface treatment and 
gaseous rust protection paper on the atmospheric corrosion 
stability of aluminium alloy. Gao Guizhong (Beijing Inst. of Nu- 
clear Engineering (China)). China Nuclear Information Centre, 
Beijing, BJ (China). Mar 1992. [10p.] (In Chinese). (BINE—-0017.). 
Order Number DE93623326. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The experimental results of atmospheric corrosion of 166 alu- 
minium alloy of Al-Mg-Si-Cu system and 167 aluminium alloy of 
Al-Mg-Si-Cu-Fe-Ni system for different surface treatment and differ- 
ent wrapping papers used are introduced. The results show: 1. 
The composition of aluminium alloy has some effect on the perfor- 
mance of atmospheric corrosion stability and the local corrosion 
depth for 167 aluminium alloy specimen is considerable. 2. After 8 
years storage, the 167 aluminium alloy tubular specimen, which 
was treated with surface treatment in deionized water at 100 = 
230 C degree, has no spot of atmospheric corrosion found. 3. 
Within the test period, the performance of atmospheric corrosion 
stability by sulphuric-acid anodization film is remarkable. 4. The 
No. 19 gaseous rust protection paper has no effect of atmospheric 
corrosion stability on the 166 and 167 aluminium alloys which were 
treated with quenching and natural ageing method. 


20235 (CNIC—00614) A steel used for solidification pot of 
vitrifying high level liquid radioactive waste: Test on a new 
No.23 alloy steel. Huang Weigang (Beijing Inst. of Nucleer Engj- 
neering (China)). China Nuclear Information Centre, Beijing, BJ 
(China). Jun 1992. [8p.] (in Chinese). (BINE—0019.). Order Number 
DE93623306. Source: OSTI; NTIS (US Sales Only); INIS. 

The development and test of a new type alloy steel, No.23 steel, 
which has better resistance performance to high temperature, 
corrosion and creep are introduced. The purpose of developing a 
new kind steel was to find a material suited for manufacturing 
solidification pot used in vitrification of HLLRW (high level liquid ra- 
dioactive wastes). The mockup test of solidification pot made of 
new No.23 sieel has been compieted. Two kinds of borosilicate ma- 
trix contained or not contained with sulphate were adopted in the 
test to simulate the process of melting glass of HLLRW. The test 
was divided into two stages, and each stage had 30 runs of opera- 
tion. The operating time for each pot at high temperature reached 
to 420 = 450 hours. After completing the test, the solidification pots 
were dissected and analysed. The results show that the new alloy 
steel, No.23 steel, fully meets the specified process requirements. 


20236 (CONF-9205147-, pp. 152-159) Comprehensive com- 
putational model for thermal plasma processing. Chang, C.H. 
(Idaho National Engineering Lab., Idaho Falls (US)). Argonne Na- 
tional Lab., IL (United States). Jul 1992. From 10. symposium on 
energy engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

A new numerical model is described for simulating thermal plas- 
mas containing entrained particles, with emphasis on plasma 
spraying applications. The plasma is represented as a continuum 
multicomponent chemically reacting ideal gas, while the particles 
are tracked as discrete Lagrangian entities coupled to the plasma. 
The overall computational model is embodied in a new computer 
code called LAVA. computational results are presented from a tran- 
sient simulation of alumina spraying in a turbulent argon-helium 
plasma jet in air environment, including torch geometry, substrate, 
and multiple species with chemical reactions. Plasma-particle inter- 
actions including turbulent dispersion have been modeled in a fully 
self-consistent manner. 


20237 (CONF-9209328-1) Low temperature environmental 
embrittlement in ordered intermetallics. Stoloff, N.S. (Rensse- 
laer Polytechnic Inst., Troy, NY (United States). Dept. of Materials 
Engineering); Liu, C.T. Oak Ridge National Lab., TN (United 
States). [1992]. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Workshop 
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on ordered intermetallics; Honzhou (China); 28 Sep - 1 oct 1992. 
Order Number DE93009711. Source: OSTI; NTIS; GPO Dep. 

There are two types of environmental degradation in_ inter- 
metallics: hydrogen-induced embrittlement occurring at ambient 
temperatures, and oxygen-induced embrittlement in air at high tem- 
peratures. This review is confined to low-temperature embrittlement 
and discusses metallurgical means of alleviation. Environmentally 
induced embrittlement is both pernicious and complex. The low 
ductility and toughness of many ordered alloys, especially alu- 
minides, at room temperature (RT) is now known to arise from an 
extrinsic effect. Exclusion of moisture or other sources of H from 
environment causes Ni3Al, NigSi, Fe3Al, and FeAl to display high 
elongations. However, even when H is excluded, other aluminides 
(NiAl, CoAl, TIA!, TizAl) exhibit little or no RT ductility. Reasons for 
this difference is complex; the number of independent slip systems, 
bonding, and differences in environmental susceptibility are the 
most obvious factors affecting ductility. Grain size/shape, alloy 
texture, and impurity content are among the factors influencing en- 
vironmental embrittlement. Each factor needs to be studied for 
most intermetallics for possible structural applications. 


20238 (CONF-9210335—1) When are thin films of metals 
metallic?. Plummer, E.W. (Tennessee Univ., Knoxville, TN (United 
States). Dept. of Physics and Astronomy); Dowben, P.A. Oak 
Ridge National Lab., TN (United States). Feb 1993. 17p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO5-840R21400. Contract DMR 91-20668(EWP);Contract 
DMR 88-20779(PAD). From 16. international seminar on surface 
physics; Kudowa (Poland); 5 Oct 1992. Order Number 
DE93009718. Source: OSTI; NTIS; GPO Dep. 

There is an increasing body of experimental information suggest- 
ing that very thin films of materials, normally considered to be 
metals, exhibit behavior characteristic of a nonmetal. In almost all 
cases, there is a nonmetal-to-metal transition as a function of film 
density or thickness, frequently accompanied by a structural transi- 
tion. Amazingly, this behavior seems to occur for metal films on 
metal substrates, as well as for metals on semiconductors. The 
identification of this phenomena and the subsequent explanation 
has been slow in developing, due to the inability to directly mea- 
sure the conductivity of a submonolayer film. This paper will 
discuss the evidence accumulated from variety of spectroscopic 
experimental techniques for three systems: a Mott-Hubbard transi- 
tion, a Peierls-like distortion, and a Wilson transition. 


20239 (CONF-921101-102) Some effects of composition 
and microstructure on the B2--DO, ordered phase transition 
in Fe3Al alloys. Maziasz, P.J.; McKamey, C.G.; Cavin, 0.B.; Hub- 
bard, C.R.; Zacharia, T. Oak Ridge National Lab., TN (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. From 16. Mate- 
rial Research Society international symposium on the scientific 
basis for nuclear waste management fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992. Order Number DE93009724. 
Source: OSTI; NTIS; GPO Dep. 

Binary Fe-28 at.% Al alloys (Fe3Al-type) transform from 
B2-+DO3 ordered phases at 550°C upon cooling. More complex 
Fe-28Al alloys can have B2++DOz3 transition temperatures that 
range from 530 to 670°C. Kinetics of the B2-+DO, ordered phase 
transition also appear to be affected by alloy composition and by 
matrix dislocation microstructure. The binary and Nb-containing 
ternary alloys have rapid B2—-DOz transition kinetics during cool- 
ing. However, the ternary or more complex alloys that contain Cr 
have relatively slower phase transition kinetics during similar cool- 
ing. Deformation of a complex Fe-28Al-5Cr alloy in the B2 phase 
regime creates a very high matrix dislocation concentration, which 
coincides with complete suppression of the B2-+D03 phase transi- 
tion during cooling. 


20240 (CONF-921101-109) Reactive sintering of Ni,Al in- 
termetallic alloys under compressive stress. Wu, K.H. (Florida 
International Univ., Miami, FL (United States). Dept. of Mechanical 
Engineering); Liu, C.T. Oak Ridge National Lab., TN (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 16. Mate- 
rial Research Society international symposium on the scientific 
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basis for nuclear waste management fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992. Order Number DE93009729. 
Source: OSTI; NTIS; GPO Dep. 

Synthesis of the Ni-25% at. Al intermetallic compound by the 
thermal explosion mode subject to the application of compressive 
stress was systematically investigated. The stress was applied 
prior to the reaction. It was proved that the compressive stress had 
a profound effect on the reaction, as well as the densification. At a 
relative low stress, a full reaction could be completed and the ma- 
jor phase of the final product is NigAl. At higher stresses, a partial 
reaction was resulted and the final product was primary the inter- 
mediate phases, e.g. Ni and NiAl, etc. Three distinct reaction 
products were obtained in this study. When the stress was below 
approximately 5 MPa, a fully reacted product was obtained. Be- 
tween 5 and 15 MPa, a fully and partially reacted zone coexisted. 
Above 15 MPa, only a partial reaction prevailed. In this experiment, 
a final product of 99.9% relative density was obtained at the high 
stress level. 


20241 (CONF-930202-8) A history of tungsten- and 
molybdenum-base alloys. Heestand, R.L. Oak Ridge National 
Lab., TN (United States). [1993]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Annual meeting of The Metallurgical Society; Denver, CO (United 
States); 21-25 Feb 1993. Order Number DE93010283. Source: 
OSTI; NTIS; GPO Dep 

The development of tungsten and molybdenum alloys was initi- 
ated in the early 1900s in search of a better electric lamp filament 
with tantalum, tungsten, rhenium, and osmium being the prime 
candidates. The efforts required for accomplishment of the task led 
to refining oxides to high purity, reduction of the oxides to metal 
powders, forming green product forms by extrusion or pressing, 
and finally sintering by electric furnace and self-heating by direct 
current almost to the melting point. The technology required for 
producing lamp filaments led to the development of the powder 
metallurgy field and early research on high-melting-temperature 
metals. During the period 1909 through 1959, most of the tungsten- 
molybdenum, high-melting-temperature element alloys were 
developed and produced in almost any product form required. 


20242 (DOE/CE/15467-T1) Titanium alloys milling assis- 
tance by high pressure lubricoolant jet: Final report. 
Mazurkiewicz, M. Missouri Univ., Rolla, MO (United States). Rock 
Mechanics and Explosives Research Center. 12 Nov 1992. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-90CE15467. Order Number DE93013302. Source: 
OSTI; NTIS; GPO Dep 

The study of high pressure lubricooling jet injection into tooV/chip 
interface showed good results by decreasing friction, tool forces, 
and temperature at tool/chip interface. Tool wear vs time using 
different cooling conditions at 1.52 mm depth of cut is shown. Sur- 
face roughness generated is in lower range for water jet assisted 
tool. A test chart is given for visualization of chip formation. 


20243 (DOE/DP-—0116) Operating experience feedback 
report: Analysis of corrosion-related occurrences. USDOE As- 
sistant Secretary for Defense Programs, Washington, DC (United 
States). Safety Diagnostic Div. Oct 1992. 55p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93010477. Source: OSTI; NTIS; INIS; GPO Dep. 

This report analyzes the occurrences caused by corrosion/ 
erosion of equipment and parts at Defense Programs (DP) facili- 
ties. This effort was started in response to DP management 
concerns about the safety significance of occurrences, such as soil 
contamination caused by corrosion at the Savannah River Site, 
and degradation of the fuel storage facility at Idaho. 


20244 (DOE/ER/13230-T2) A study of the chemical mecha- 
nism in lubrication: [Final report]. National Inst. of Standards 
and Technology (MSEL), Gaithersburg, MD (United States). Ce- 
ramics Div. [1993]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al05-84ER13230. Order Number 
DE93012230. Source: OSTI; NTIS; INIS; GPO Dep. 

Boundary lubrication is receiving increased emphasis today, es- 
pecially with respect to advanced materials. An attempt is made to 
develop an overall framework to guide developmental efforts. The 
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chemical reaction between the material surface and the lubricant is 
complex; many reactions occur in parallel between the major ele- 
ments and their oxides and the minor elements on the surface with 
lubricant, which usually contain N, O, S, and P compounds. Reac- 
tion rates are influenced by surface energy as influenced by 
rubbing. The reaction products could be inorganic in nature, such 
as hydrides, nitrides; as well as organic in nature, such as 
organometallic polymers. These products can act as an effective 
lubricant as well as exhibiting neutral or detrimental effects on fric- 
tion/wear. Good lubricating film should have strong adhesion to 
surface, good lateral bonding to form coherent films, and high 
shear resistance. Detrimental products usually have high corrositiv- 


ity such as organic acids, weak surface adhesion, and incoherent 
film structure. 


20245 (DOE/ER/45130-8) [Non-empirical interatomic po- 
tentials for transition metals]: Progress report. Washington 
Univ., St. Louis, MO (United States). Dept. of Physics. [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG0O2-84ER45130. Order Number DE93013705. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The report is divided into the following sections: potential-energy 
functions for d-band metals, potential-energy functions for alu- 
minides and quasicrystals, electronic structure of complex 
structures and quasicrystals, potential-energy functions in 
transition-metal oxides, applications to defect structure and me- 
chanical properties, and basic theory of interatomic potentials. 


20246 (DOE/ER/45211-22) Experimental studies of the 
structure of grain boundaries: Progress report. Sass, S.L. Cor- 
nell Univ., Ithaca, NY (United States). Dept. of Materials Science 
and Engineering. Apr 1993. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-85ER45211. Order 
Number DE93013979. Source: OSTI; NTIS; GPO Dep. 

Goals are to understand factors affecting structure of grain 
boundaries in intermetallic compounds, understand how solute seg- 
regation affects grain boundary structure and causes embrittlement 
in Fe-base alloys, and explore control of grain boundary properties. 
Fe and boron-doped NisAl and NiAl were studied. 7 figs, 1 tab, 18 
refs. 


20247 (DOE/ER/45257-T2) Mechanisms of time-dependent 
crack growth at elevated temperature: Final project report, 
July 1, 1986—-August 31, 1989. Saxena, A.; Stock, S.R. Georgia 
inst. of Tech., Atlanta, GA (United States). School of Material Engi- 
neering. 15 Apr 1990. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-86ER45257. Order Num- 
ber DE93012228. Source: OSTI; NTIS; GPO Dep. 

Objective of this 3-y study was to conduct creep and creep- 
fatigue crack growth experiments and to characterize the crack tip 
damage mechanisms in a model material (Cu-1wt%Sb), which is 
known to cavitate at grain boundaries under creep deformation. 
Results were: In presence of large scale cavitation damage and 
crack branching, time rate of creep crack growth da/dt does not 
correlate with C; or C*. When cavitation damage is constrained, 
da/dt is characterized by C;. Area fraction of grain boundary cavi- 
tated is the single damage parameter for the extent of cavitation 
damage ahead of crack tips. C; is used for the creep-fatigue crack 
growth behavior. In materials prone to rapid cavity nucleation, 
creep cracks grow faster initially and then reach a steady state 
whose growth rate is determined by C;. Percent creep life ex- 
hausted correlates with average cavity diameter and fraction of 
grain boundary area occupied by cavities. Synchrotron x-ray tomo- 
graphic microscopy was used to image individual cavities in 
Cu-iwt% Sb. A methodology was developed for predicting the re- 
maining life of elevated temperature power plant components; 
(Ct)avg Was used to correlate creep-fatigue crack growth in Cr-Mo 
and Cr-Mo-V steel and weldments. 


20248 (DOE/ER/45354-3) Corrosion fatigue of iron- 
chromium-nickel alloys: Fracture mechanics and chemistry: 
Progress report, 1 January 1990-30 November 1990. Wei, R.P. 
Lehigh Univ., Bethlehem, PA (United States). Dept. of Mechanical 
Engineering and Mechanics. 29 Nov 1990. 22p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER45354. Order Number DE93012235. Source: OSTI; NTIS; 
GPO Dep. 

Peak bare-surface current densities based on the scratched 
electrode test are seriously in error and repasivation rates grossly 
overestimated. Influences of potential and pH on reactions of bare 
surfaces are better understood. Correlation between charge trans- 
fer and corrosion fatigue crack growth response was established for 
Fe18Cri2Ni alloy in deaerated 0.6N NaCl at RT. Strong correlation 
was established between morphology of corrosion fatigue fracture 
surfaces and cracking in hydrogen charged samples. Attempts at 
growing bicrystals by strain annealing were not successful. 


20249 (DOE/FTR-93010291) [Soviet and Ukraine capabili- 
ties in processing specialty metals]: Foreign trip report, 
August 30-September 13, 1992. Zanner, F.J.; Hayes, D.B. San- 
dia National Labs., Albuquerque, NM (United States). 1992. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00789. Order Number DE93010291. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Dennis Hayes and Frank Zanner visited the Ukraine and Russia 
as a follow on to a previous trip made by Zanner and John Hnatio 
of DOE in June, 1992. A report of this previous trip dated August, 
1992 and titled “Report of Visit to Ukrainian and Russian Scientific 
and Engineering Facilities” was submitted by Hnatio and Zanner. 
Purpose of the present trip was to further assess the current state 
of their technology as related to materials processing and to iden- 
tify technologies that could help US Industry. Following on contacts 
made in the spring trip Zanner and Hayes visited various Institutes 
and factories in Ukraine and in Moscow. This report is divided into 
two sections (1) a general overview of who we met and how we 
spent our time, (2) technical observations relating to each facility 
visited as well as our impressions of the facility. 


20250 (DOE/FTR-93010638) [Laboratory simulation of 
lightning burnthrough of metal surfaces]: Foreign trip report, 
September 9-26, 1992. Morris, M.E.; Fisher, R.J. Sandia National 
Labs., Albuquerque, NM (United States). 16 Oct 1992. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93010638. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Research on techniques for the simulation of lightning penetra- 
tion of metal surfaces is being carried out at two organizations 
other than Sandia National Laboratories (SNL): Culham Laboratory 
in England and the University of the Armed Forces in Munich. Vis- 
its with relevant groups at both institutions were carried out, and 
discussions and comparisons of the techniques and data acquired 
at the respective organizations took place. An agreement was 
reached to conduct collaborative work with the University of the 
Armed Forces on further testing and analysis of lightning burn- 
through of metallic sheets. Data from SNL's rocket-triggered 
lightning tests on a full scale earth-covered ordnance bunker were 
presented and discussed at CENG in Grenoble. A verbal agree- 
ment was obtained from CENG management for the procurement 
by SNL of additional quantities of their special rocket assemblies for 
use by Sandia in planned future SNL RTL tests. The travelers par- 
ticipated in and presented three papers at the 21st ICLP in Berlin. 


20251 (DOE/FTR-93010641) [The manufacturing and engi- 
neering capabilities of the Xinhe shipyard]: Foreign trip report, 
May 17-29, 1992. Bartoszek, L.; Wheeler, B.; Foster, B. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93010641. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

in summary, after discussing the SDC calorimeter absorber steel 
with representatives of IHEP and the Xinhe shipyard, and touring 
the shipyard, we conclude that the shipyard could eventually pro- 
duce the steel we need as designed, presumably to acceptable 
tolerances. We have many reservations about whether the tight 
SDC schedule can be met because the current state of the Xinhe 
shipyard lacks adequate machining capacity to produce the pilates 
quickly, and we saw no evidence of sufficient ability to measure 
the finished parts to assure quality. All of the machines they intend 
to do the job will require extensive modifications, and they intend 
to build the necessary gaging and measuring tools. We were told 
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that final machining of the wedge would have to be performed by 
another company, but we did not have the opportunity to see this 
other facility. 


20252 (DOE/FTR-93010926) [Welding and metallurgy]: 
Foreign trip report, September 25—-October 9, 1992. Knorovsky, 
G.A.; Smith, M.F.; Fuerschbach, P.W. Sandia National Labs., Albu- 
querque, NM (United States). 3 Dec 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93010926. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document presents a description of the traveler's interac- 
tions with personnel at the various facilities visited, the new 
equipment becoming available or programs of research underway, 
and possible benefits to programs proposed or underway at SNL. 
Information is also presented concerning possible fruitful areas of 
collaboration, and where possible, compare the foreign facility's 
level of technology with respect to domestic industry. 


20253 (DOE-HDBK-1017/1-93) DOE fundamentals hand- 
book: Material science: Volume 1. USDOE, Washington, DC 
(United States). Jan 1993. 94p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93012224. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This handbook was developed to assist nuclear facility operating 
contractors in providing operators, maintenance personnel, and the 
technical staff with the necessary fundamentals training to ensure a 
basic understanding of the structure and properties of metals. This 
volume contains the two modules: structure of metals (bonding, 
common lattic types, grain structure/boundary, polymorphis, alloys, 
imperfections in metals) and properties of metals (stress, strain, 
Young modulus, stress-strain relation, physical properties, working 
of metals, corrosion, hydrogen embrittlement, tritium/material com- 
patibility). 


20254 (DOE/PC/92542-T1) Weld overlay coatings for ero- 
sion control: Task A: Literature review, progress report. Levin, 
B.; DuPont, J.N.; Marder, A.R. Lehigh Univ., Bethlehem, PA 
(United States). Energy Research Center. 3 Mar 1993. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92542. Order Number DE93013592. Source: OSTI; 
NTIS; GPO Dep. 

A literature review was made. In spite of similarities between 
abrasive wear and solid particle erosion, weld overlay hardfacing 
alloys that exhibit high abrasion resistance may not necessarily 
have good erosion resistance. The performance of weld overlay 
hardfacing alloys in erosive environments has not been studied in 
detail. It is believed that primary-solidified hard phases such as 
carbides and intermetallic compounds have a strong influence on 
erosion resistance of weld overlay hardfacing alloys. However, re- 
lationships between size, shape, and volume fraction of hard 
phases in a hardfacing alloys and erosion resistance were not es- 
tablished. Almost all hardfacing alloys can be separated into two 
major groups based upon chemical compositions of the primary so- 
lidified hard phases: (a) carbide hardening alloys (Co-base/carbide, 
WC-Co and some Fe base superalloys); and (b) intermetallic hard- 
ening alloys (Ni-base alloys, austenitic steels, iron-aluminides). 


20255 (DPW-4309) [Welding of thick walled aluminum sec- 
tions]: Trip report, January 8, 1952. Permar, P.H. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). 9 Jan 
1952. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-439). Order Number 
DE93011133. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A visit was made (1-8-1952) to AIRCO to demonstrate the Airco- 
matic welding torch, and to discus problems involved in welding of 
thick walled Al sections. Motor-generators and transformer-rectifiers 
are discussed as de sources for Aircomatic welding. A thoriated 
tungsten electrode is used. Cleaning of Al prior to welding and 
causes of weld porosity are discussed. 5% MgAl alloy is suitable 
for welding. 


20256 (DPW-4360) [Travel to the Development Laboratory 
of Linde Air Products Company for discussions concerning 
the welding of unbonded pieces]: Trip report, January 15, 
1952. Allen, F.M. Du Pont de Nemours (E.|.) and Co., Wilmington, 
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DE (United States). 16 Jan 1952. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-435). Order Number DE93011128. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. ALUMINIUM/welding; 
WELDING; ALUMINIUM; WELDING; TESTING 


20257 (EGG-M-92421) Recent INEL spray-forming devel- 
opments. McHugh, K.M.; Key, J.F. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). [1992]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-9202168—1: 3. international conference on powder metal- 
lurgy in aerospace, defense, and demanding applications, San 
Diego, CA (United States), 8-10 Feb 1992). Order Number 
DE93010793. Source: OSTI; NTIS; GPO Dep. 

Spray forming is a near-net-shape fabrication technology in 
which a spray of finely atomized liquid droplets is deposited onto a 
suitably shaped substrate or mold to produce a coherent solid. The 
technology offers unique opportunities for simplifying materials pro- 
cessing, oftentimes while substantially improving product quality. 
Spray forming can be performed with a wide range of metals and 
nonmetals, and offersproperty improvements resulting from rapid 
solidification (eg. refined microstructures, extended solid solubilities 
and reduced segregation). Economic benefits result from process 
simplification and the elimination of unit operations. Researchers at 
the Idaho National Engineering Laboratory (INEL) are developing 
spray-forming technology for producing near-net-shape solids and 
coatings of a variety of metals, polymers, and composite materials 
using de Laval nozzles. Results from several spray-forming pro- 
grams are presented to illustrate the range of capabilities of the 
approach as well as the technical and economic benefits. These 
programs involved the production of low-carbon steel strip and SiC 
particulate reinforced aluminum strip; recent advances in spray 
forming tooling using low-melting-point metals are also described. 


20258 (EGG-M-92454) Plasma/particle interaction in sub- 
sonic argon/helium thermal plasma jets. Swank, W.D.; Fincke, 
J.R.; Haggard, D.C. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. (CONF-9306130- 
1: National thermal spray conference, Anaheim, CA (United 
States), 7-11 Jun 1993). Order Number DE93010808. Source: 
OSTI; NTIS; GPO Dep. 

Understanding the behavior of a particle and the interactions be- 
tween a particle and the plasma surrounding it is important to the 
development and optimization of the plasma spray coating process. 
This is an experimental study of the interaction between a subsonic 
thermal plasma jet and injected nickel-aluminum particles. The ve- 
locity, temperature and composition of the gas flow field is mapped 
using an enthalpy probe/mass spectrometer system. The particle 
flow field is examined by simultaneously measuring the in-flight 
size, velocity, and temperature of individual particles. The complex 
interaction between the gas and particle flow fields is examined by 
combining the two sets of data. Particle and gas temperatures and 
velocities are compared in the vicinity of a nominal substrate stand- 
off distance and axially along the median particle trajectory. The 
temperature and velocity difference is shown to vary substantially 
depending on the particie’s trajectory. By the time a particle on the 
median trajectory reaches the nominal substrate stand off of 63.5 
mm it is transferring it's heat and momentum to the plasma gas. 


20259 


TRAVEL; ARC 


(EGG-M-92715) Use of de Laval nozzles in spray 
forming. McHugh, K.M.; Key, J.F. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). [1993]. 7p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-9306130—2: National thermal spray conference, Anaheim, 
CA (United States), 7-11 Jun 1993). Order Number DE93010797. 
Source: OSTI; NTIS; GPO Dep. 

The Technical Assessment Guide (TAG) series has been com- 
piled for the use of Electric Power Research Institute (EPRI) staff 
and its contractors to provide a common basis for evaluating elec- 
tric energy alternatives. The TAG is presented in four volumes: (1) 
Electricity Supply, (2) Electricity End Use (3) Fundamentals and 
Methods, Supply, and (4) Fundamentals and Methods, End Use. 
Volume 2 is in turn divided into three parts: (1) Residential, (2) 
Commercial (this report), and (3) Industrial. This update of Volume 
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2, Part 2 of the TAG describes end-use equipment and systems 
that are used in commercial buildings. A consistent and current 
database of representative building loads, end-use equipment per- 
formance parameters, and installed costs is provided. This enables 
the user of the TAG to evaluate the peak-demand, energy 
consumption, and economic impacts of alternative end-use tech- 
nologies from the end user's viewpoint. A standard methodology 
for conducting these evaluations is included. 


20260 (ETDE-mf—93785837) Effects of material characteris- 
tics and testing parameters in the case of H-induced corrosion 
of structural steels and tube steels. Sussek, G. (Thyssen Stahl 
AG, Duisburg (Germany)); Poepperling, R. Thyssen Stahl AG, 
Duisburg (Germany). 27 Aug 1992. 48p. (In German). Order Num- 
ber DE93785837. Source: OSTI; NTIS (US Sales Only). 

The effects of material characteristics and testing parameters on 
H-induced corrosion were investigated systematically, and general, 
reproducible testing criteria were to be established. Alloy and struc- 
ture characteristics were investigated as well in order to analyze 
the susceptibility to H-induced damage. Two tube steels (X 65 and 
X 67), two structural steels (StE 355 and WT St 355 A), and 
ARMCO steel were investigated. (MM). 


20261 (HW-34868-Ch.17) Nuclear metallurgy lectures, 
Chapter 17. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 18 May 1955. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93012367. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This chapter covers process tubes; it is divided into: philosophy 
of safety factors, mechanical properties of available materials (C 
steel, mo steel, Cr-Mo steel, ss-304, ss-347), and costs (zircaloy- 
2). 


20262 (INIS-BR-3071) Oxidation kinetics of zircaloy-4 in 
the temperature range correspondent to alpha phase. 
Medeiros, L.F. Minas Gerais Univ., Belo Horizonte, MG (Brazil). 
Curso de Pos-graduacao em Metalurgia. Dec 1975. [147p.] (In Por- 
tuguese). Order Number DE93622123. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Oxidation kinetics of Zry-4 in the alpha phase is isothermally 
studied in the temperature range from 600° C to 800° C, by contin- 
uous and discontinuous gravimetric methods. The total mass gain 
during the oxidation takes place by two distinct ways: oxide forma- 
tion and solid solution formation. The first one has been studied by 
microscopy: the latter by microhardness. The oxygen diffusion 
coefficients in the zirconium are experimentally determined by mi- 
crohardness measurements and are compared with those obtained 
by the oxide layer thickness and by oxygen mass in the oxide. The 
oxygen diffusion coefficients in the oxide are obtained too by oxide 
layer thickness and by oxygen diffusivities in the alpha phase and 
compared with literature. (author). 


20263 (INIS-JP—007, pp. 696-701) High-cycle fatigue prop- 
erties of low carbon 316 stainless steel under 20 MeV proton 
irradiation and thermal-pulse. Mizubayashi, H. (Tsukuba Univ., 
Ibaraki (Japan). Inst. of Materials Science); Kimura, |.; Tanimoto, 
H.; Okuda, S. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

The high-cycle fatigue properties of low carbon 316 stainless 
steels, 316F with 0.038 %C(mass%), 316PSI with 0.001 %C and 
316P with 0.002 %C, and effects of in situ 20 MeV proton irradia- 
tion and thermal-pulse on them were investigated in between 333 
and 573K, and compared with the results reported on 316 (ST-1) 
with 0.77 %C. the fatigue hardening reported on 316 (ST-1) was 
again observed in 316F, 316PSI and 316P but decreased with de- 
creasing C-content. The fact suggests that the fatigue hardening 
was mainly associated with fatigue induced carbides or some 
carbon-solute complexes. Thermal-pulse always suppressed the fa- 
tigue hardening, suggesting a shortening of the fatigue life under 
thermal-pulses. The results for the fatigue life of 316F at 333K un- 
der thermal-pulses appeared to confirm this prediction. The effects 





of in situ irradiation were variable: The fatigue hardening was al- 
ways enhanced in 316(ST-1). In contrast, in 316PSI and 316P the 
fatigue hardening was suppressed at early elapsed cycles, where it 
was surmised that effects of irradiation dispersion of fatigue in- 
duced precipitates were larger than other effects of irradiation. The 
effects of irradiation in 316F were intermediate between those in 
316 (ST-1) and in 316PSI and 316P. The fatigue life of 316F at 
333K became shorter for the tests with small N; of ~ 10° cycle 
and longer for those with large N; of = 10° cycle under irradiation, 
where N; denotes the elapsed cycles to failure. The present results 
demonstrate the significant effects of in situ irradiation and thermal- 
pulse on the fatigue properties. (author). 


20264 (INIS-JP—007, pp. 734-740) The effect of specimen 
surface on dislocation loop formation under ion irradiation. 
Shigenaka, Naoto (Hitachi Ltd., Ibaraki (Japan). Energy Research 
Lab.); Hashimoto, Tsuneyuki; Fuse, Motomasa. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: 
International conference on evolution in beam applications, 
Takasaki (Japan), 5-8 Nov 1991). In Proceedings of the interna- 
tional conference on evolution in beam applications. Order 
Number DE93703820. Source: OSTI; NTIS; INIS. 

Dislocation loop nucleation was investigated in type 304 stain- 
less steel under ion irradiation. The disk specimens were annealed 
at 1200degC for 10 hours, and were subjected to 300 keV He? ir- 
radiation in two ways. In thin foil irradiation, disk specimens were 
electro-polished to get TEM specimens before being irradiated. In 
thick foil irradiation, after ion irradiation specimens were electro- 
polished from the unirradiated rear surface. Then microstructures in 
the specimens were observed with TEM and the number of dislo- 
cation loops was measured. Irradiations were performed at dose 
rates between 10-5 and 10-4 dpa/s, and temperatures between 
300 and 450degC. The total dose was 0.1 - 0.2 dpa. Number den- 
sities of the dislocation loops were measured. The experimental 
observations were compared with a rate theory-based model in 
which a di-interstitial was assumed to be the nucleus of the dislo- 
cation loop and point defect flow to the surface was included. 


Experimental observations were consistent with the predictions ob- 
tained from the model. (J.P.N.). ; 


20265 (INIS-JP—007, pp. 753-757) In-situ observation of 
weld joint of austenitic stainless steel due to helium irradia- 
tion. Hamada, S. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Hojou, K.; Hish- 
inuma, A. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154-: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Microstructural evolution during helium ions irradiation in a weld 
metal containing 10% delta-ferrite of a weld joint of Ti-modified 
austenitic stainless steel were in-situ observed through a transmis- 
sion electron microcopy. Very fine helium bubbles were observed 
in high number density in both a delta ferrite phase and a matrix to 
a dose of 3 x 10'9 ions-m-*. Entirely different behavior appeared 
in both phases with increasing dose. Bubbles in a delta-ferrite 
phase were readily converted into voids during slight increment of 
dose, and these rapidly grew with additional increasing of dose. On 
the other hand, finer bubbles in a matrix were very stable during ir- 
radiation and did not grow any more up to 2 x 10° ions-m~?. 
Swelling became much larger in a delta-ferrite phase than in a fcc 
matrix phase, resultantly ; This means an inverse phenomenon for 
conventional results that swelling is smaller in a ferrite phase than 
in a fec phase. Sigma phase radiation-enhanced precipitated at the 
grain boundary between a delta-ferrite phase and a matrix at a 
dose 9 x 10'® ions.m-*. This phase grew in two dimensions with 
increasing dose. The chemical composition of the sigma phase ob- 
served during irradiation showed Cr and Mo enrichment, and Fe 
and Ni depletion compared with those of a sigma phase thermally 
produced. (author). 


20266 (INIS-JP-007, pp. 758-762) Microstructural observa- 
tion of ion-irradiated austenitic stainless steel. Sawai, T. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Hamada, S.; Hishinuma, A. Japan Atomic 
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Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Type 316 stainless steel, base metal and weld metal obtained 
from an electron beam weld joint, was irradiated with 90 MeV Br*® 
in the JAERI tandem accelerator. Cross-sectional TEM specimens 
were obtained by nickel plating. Microstructural observation re- 
vealed a band of tiny dislocation loops was observed around the 
mean projected range and the measured distance from the surface 
was 6.75+0.15um. This is slightly larger than the calculated value 
using Ziegler’s stopping power. Defect clusters were also observed 
around defect sinks within the mean projected range, suggesting 
cascade-sink interaction. These sinks are the grain boundary in the 
base metal specimen and preexisting dislocation lines in the weld 
metal specimen. Surface roughness of polished specimen was de- 
tected at the shallower side of the peak damage band, although no 
visible crystalline defect cluster was observed. This suggests 
radiation-induced microchemical evolution prior to sever microstruc- 
tural evolution. (author). 


20267 (INIS-mf-13388, pp. 495-496) Hardening of chro- 
mium films by high energy nickel ion irradiation. Jain, Amitabh 
(Indian Inst. of Tech., New Delhi (India)); Loganathan, S.; Senapati, 
L.; Jaipal; Kanjilal, D.; Mehta, G.K. Department of Atomic Energy, 
Bombay (india). 1991. [568p.] (CONF-9112147—-: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. CHROMIUM/{ilms; CHRO- 
MIUM/hardening; CHROMIUM/physical radiation effects; FILMS/ 
hardening; FILMS/physical radiation effects; CHROMIUM; FILMS; 
HARDENING; ENERGY LOSSES; ION BEAMS; IRRADIATION; 
MEV RANGE 10-100; MICROHARDNESS; NICKEL IONS 


20268 (INIS-mf-13388, pp. 497-498) Surface behaviour of 
Nsub(2)sup(+) ion implanted austenitic 302 and 310 stainless 
steels. Aggarwal, S. (Kurukshetra Univ. (india). Dept. of Physics); 
Goel, A.K.; Mohindra, R.K.; Ghosh, P.K.; Bhatnagar, M.C.; Chand, 
Ami. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147-: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. STEEL-CR17NI7/ion 
implantation; © STEEL-CR18NI9/ion implantation; ETCHING; 
MICROHARDNESS; NITROGEN IONS; STEEL-CR17NI7; STEEL- 
CR18NI9; SURFACE HARDENING; X-RAY SPECTROSCOPY 


20269 (INIS-SU-340/A, pp. 112) Study of structural-phase 
state of thin films on Si-V-Ta base system. Bojko, E.B.; Ko- 
marov, F.F.; Solov’ev, V.S.; Tishkov, V.S. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. SILICON ALLOYS/phase studies; SILI- 
CON ALLOYS/thin films; TANTALUM ALLOYS/phase studies; 
TANTALUM ALLOYS/thin films; VANADIUM ALLOYS/phase 
studies; VANADIUM ALLOYS/tin films; ANNEALING; CRYSTAL- 
LIZATION; ORDER PARAMETERS 


20270 (INIS-SU-340/A, pp. 105) Use of ion beams for in- 
vestigation of solid state reactions in W-Ti binary metallic 
layers on silicon. Kibardin, A.V.; Pyatkova, T.M. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
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(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communicatior,. SILICON/substrates; TITANIUM ALLOYS/ 
films; TUNGSTEN ALLOYS/films; ANNEALING; POLYCRYSTALS; 
SILICON; SUBSTRATES; SILICON OXIDES; TEMPERATURE 
RANGE 1000-4000 K; FILMS 


20271 (INIS-SU-340/A, pp. 118) Nitrogen ion bombardment 
effect on mechanical properties and structure of tool steels. 
Bondarenko, G.G.; Mikhajlov, V.V. AN SSSR, Makhachkala (Rus- 
sian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. STEELS/ion implantation; STEELS/ 
radiation hardening; KEV RANGE 10-100; LATTICE PARAME- 
TERS; MICROHARDNESS; NITROGEN IONS; RADIATION 
DOSES; STEELS; TEMPERATURE RANGE 0400-1000 K 


20272 (Jue+2690) Corrosion by arsenic vapor at 700deg 
C. Meixner, C. Forschungszentrum Juelich GmbH (Germany). Zen- 
tralabteilung Technologie. Nov 1992. 40p. (In German). Order 
Number DE93783240. Source: OSTI; NTIS (US Sales Only). 

For a wider application of GaAs single crystals for semiconductor 
devices a cheaper process to grow crystals with high purity and 
low dislocation density is required. According to todays knowledge 
the Czochralski method with a hot wall vessel should be the 
choice. The temperature of the vessel has to be 700deg C to avoid 
condensation of arsenic which vapourizes from the 1240deg C hot 
melt. Arsenic vapour is very agressive against all metals. Therefore 
the corrosion resistance of metals and alloys with a high melting 
point and also ceramics has been tested. All the alloys under in- 
vestigation are corroded severely so that they have to be excluded 
as a material for the vessel. The metals tantalum, molybdenum 
and tungsten are more resistent, titanium forms initially a thick pro- 
tection layer and further corrosion is greatly reduced. The ceramics 
investigated (TiB2; ALN; Makor; BN) are not attacked by arsenic 
though they may store some arsenic. (orig./MM) 


20273 (Juel-2714) The one-parameter-model - a constitu- 
tive equation applied to a heat resistant alloy. Schwarze, E.; 
Schuster, H.; Nickel, H. Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Reaktorwerkstoffe; Technische Hochschule 
Aachen (Germany). Jan 1992. 140p. (In German). Order Number 
DE93786051. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present work a constitutive model earlier developed and 
used to predict experimental results of hot tests and fatigue tests 
from creep experiments of metallic materials were modified to com- 
ply with the properties of a high temperature resistant material. The 
improved mode! accounts for the properties of a material develop- 
ing a density and a structure of dislocation lines which are capable 
of interactions with particles (carbides) from a second phase. The 
time and temperature dependent evolution of the carbide structure 
has been described by an equation which explains the formation of 
seeds as well as their growths (Ostwald ripening). The extended 
model was applied to Incoloy 800H which is known to develop a 
carbide structure. Therefore hot tensile and fatigue tests, creep 
and relaxation experiments using the heats ADU and BAK (KFA 
specifications) at temperature between 800deg C and 900deg C 
were performed including both solution treated specimens and 
specimens heat treated for 10, 100 and 1000 hours. As compared 
with the results from tensile tests where the carbide structures play 
a subordinated role, alternately, these structures have a decisive 
influence on the creep properties of specimens during the primary 
creep phase, i.e. low stresses and high temperatures. (orig.). 
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20274 (KEK-PROC—91-16) The first workshop on phase 
separation with ordering. Osamura, K. (Kyoto Univ. (Japan)); Fu- 
rusaka, M. (eds.). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Feb 1992. 49p. (CONF-9006440—: 1. workshop on 
phase separation with ordering, Tsukuba (Japan), 28-29 Jun 1990). 
Order Number DE93788406. Source: OSTI; NTIS; INIS. 

Recently it has been recognized that a precursory structure 
change occurs prior to the precipitation of ordered phase in the al- 
loy like Al-Li system. There a complicated situation is caused in 
temporal evolution of decomposed structure because of coexis- 
tence of ordering and decomposition. Main topics of this workshop 
was to discuss the process of ordering, the growth mechanism of 
ordered phase and its coarsening as well as the reversion process 
in a comprehensive manner. During the meeting held from 28 to 
29, June of 1990, 13 papers have been contributed from the theo- 
retical and experimental aspects on this topics as presented here 
in the series of publication service in National Laboratory for High 
Energy Physics. (J.P.N.). 


20275 (LA-UR-93-1065) Constitutive laws for deformation 
and dynamic recrystallization in cubic metals. Kocks, U-F.; 
Chen, S.R. Los Alamos National Lab., NM (United States). [1993]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930729-1: 7. international 
symposium of the Japan Institute of Metals: aspects of high tem- 
perature deformation and fracture of crystalline materials, Nagoya 
(Japan), 28-31 Jul 1993). Order Number DE93010740. Source 
OSTI; NTIS; GPO Dep. 

We describe two cases in which constitutive laws for deformation 
kinetics are available that are both physically well founded and ex- 
perimentally well obeyed. New experiments on Al-Mg alloys, in the 
regime of viscous deformation, fit the solute drift equation very 
well, with n-3 and Qp unadjustable; they do not fit the solute drag 
model. The high-stress regime, as well as all data for pure copper, 
fit the model of hardening and dynamic recovery, at least up to 
temperatures of 0.6 Tm. In both cases, dynamic recrystallization 
occurs at high temperatures. It seems to follow rather than deter- 
mine the deformation kinetics. 


20276 (LBL-33454) Uniaxially stressed Ge:Ga and Ge:Be. 
Dubon, O.D. Jr. Lawrence Berkeley Lab., CA (United States). Dec 
1992. 97p. Sponsored by USDOE, Washington, DC (United 
States); National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Contract 
W-17,605. Order Number DE93010426. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The application of a large uniaxial stress to p-type Ge single 
crystals changes the character of both the valence band and the 
energy levels associated with the acceptors. Changes include the 
splitting of the fourfold degeneracy of the valence band top and the 
reduction of the ionization energy of shallow acceptors. In order to 
study the effect of uniaxial stress on transport properties of pho- 
toexcited holes, a variable temperature photo-Hall effect system 
was built in which stressed Ge:Ga and Ge:Be could be character- 
ized. Results indicate that stress increases the lifetime and Hall 
mobility of photoexcited holes. These observations may help fur- 
ther the understanding of fundamental physical processes that 
affect the performance of stressed Ge photoconductors including 
the capture of holes by shallow acceptors. 


20277 (NUREG/CR-5958) Two-parameter fracture mechan- 
ics: Theory and applications. O'Dowd, N.P. (imperial Coll. of 
Science, Technology and Medicine, London (United Kingdom). 
Dept. of Mechanical Engineering); Shih, C.F. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Naval Surface Warfare Center, Annapolis, MD (United States). 
Carderock Div.; Brown Univ., Providence, RI (United States). Div. 
of Engineering. Feb 1993. 36p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (CDNSWC/SME- 
CR-16-92). Source: OSTI; NTIS; INIS; GPO. 

A family of self-similar fields provides the two parameters re- 
quired to characterize the full range of high- and low-triaxiality 
crack tip states. The two parameters, J and Q, have distinct roles: 
J sets the size scale of the process zone over which large stresses 
and strains develop, while Q scales the near-tip stress distribution 
relative to a high triaxiality reference stress state. An immediate 





consequence of the theory is this: it is the toughness values over a 
range of crack tip constraint that fully characterize the material's 
fracture resistance. It is shown that Q provides a common scave for 
interpreting cleavage fracture and ductile tearing data thus allowing 
both failure modes to be incorporated in a single toughness locus. 
The evolution of Q, as plasticity progresses from small scale yield- 
ing to fully yielded conditions, has been quantified for several crack 
geometries and for a wide range of material strain hardening 
properties. An indicator of the robustness of the J-Q fields is intro- 
duced; Q as a field parameter and as a pointwise measure of 
stress level is discussed. 


20278 (ORNL/FTR-4304) [Travel to England, The Nether- 
lands and Germany in connection with ceramic and composite 
materials for the coal industry]: Foreign trip report, May 26—- 
June 6, 1992. Judkins, R.R.; Stinton, D.P. Oak Ridge National 
Lab., TN (United States). 25 Jun 1992. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93011069. Source: OSTi; NTIS 
(US Sales Only); GPO Dep. 

The purpose of this trip was to participate in technical discus- 
sions with European scientists and engineers engaged in research 
of interest and related to activities on the Advanced Research and 
Technology Development (AR&TD) Materials Program, to obtain in- 
formation on materials testing of iron aluminides at British Coal 
Corporation, to discuss potential collaboration on ceramic mem- 
brane research with British Coal corporation's CRE and 
Netherlands Energy Research Foundation ECN, and to discuss ce- 
ramic composite product fabrication with MAN Technologic. A 
second purpose of the trip was to attend and participate in the 37th 
ASME International Gas Turbine and Aeroengine Congress and 
Exposition in Cologne, Germany. Oak Ridge National Laboratory 
(ORNL) has collaborated with researchers at CRE for several 
years. Research on ceramic membranes at complements the K-25 
work and the work at CRE. The K-25 membranes appear to be su- 
perior to any others the traveler has see. Discussions at MAN 
Technologie centered on their work with the forced chemical vapor 
infiltration (CVI) process for producing ceramic composites. 


20279 (ORNL/FTR-4372) [Travel to participate in the 45th 
annual International Institute of Welding (IIW) assembly and 
conference in Madrid, Spain]: Foreign trip report, August 27- 
September 13, 1992. David, S.A. Oak Ridge National Lab., TN 
(United States). 15 Sep 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011356. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Purpose of trip was to participate in 45th Annual International In- 
stitute of Welding Assembly and Conference held in Madrid, and to 
visit the Instituto Superior Tecnico, National Engineering Labora- 
tory, and the Portuguese Welding Institute, Lisbon to discuss laser 
processing of materials and welding. 


20280 (ORNL/FTR-4380) [Travel to Japan to discuss the 
Elastic-Plastic Fracture Mechanics in Inhomogeneous Materi- 
als and Structures (EPI) Program]: Foreign trip report, 
September 4, 1992-September 10, 1992. Bass, B.R. Oak Ridge 
National Lab., TN (United States). 25 Sep 1992. 23p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States), DOE Contract AC05-840R21400. Order Number 
DE93011933. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Discussions were held with Japanese researchers. Objective of 
EPI program is development of engineering estimation schemes of 
fracture resistance applicable to welded and cladded vessels or 
structures with service-induced gradients such as irradiated reactor 
pressure vessels (RPV). Results are reported from 3 working 
groups. Fracture toughness testing was done on submerged-arc 
welded A 533B class 1 steel and on electron-beam welded A 533B 
and HT 80 steels. Three simplified engineering estimation schemes 
were evaluated. Results indicate that effects of inhomogeneities in 
current standard-practice welds are small and not a significant RPV 
structural integrity assessment issue in USA. 


20281 (ORNL/FTR-4411) [Travel to Cambridge, UK for a 
review of shallow-crack test and analysis techniques and frac- 
ture assessments of structures with shallow cracks]: Foreign 
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trip report, September 21-29, 1992. Theiss, T.J. Oak Ridge Na- 
tional Lab., TN (United States). 14 Oct 1992. 13p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE93011735. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the First International conference on 
Shallow-Crack Fracture Mechanics Toughness Tests and Applica- 
tions sponsored by TWI (formerly The Welding Institute) in 
Cambridge, U.K., held September 23-24, 1992. The conference 
provided a review of the current research in shallow-crack test and 
analysis techniques and fracture assessments of structures with 
shallow cracks. In addition, the traveler visited the laboratory facili- 
ties of TWI and UKAEA Technology (Risley) Laboratory. 
Discussions were held on constraint effects studies and testing ca- 
pabilities with the Risley staff. 


20282 (ORNL/FTR-4415) [Plasticity of materials]: Foreign 
trip report, August 26—September 25, 1992. Yoo, M.H. Oak 
Ridge National Lab., TN (United States). 10 Oct 1992. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93009926. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The Conference on Fundamental Aspects of Dislocation Interac- 
tions was the first of the European Research Conference series on 
Plasticity of Materials. One of the outstanding issues discussed 
was the physical source of anomalous yield strength in ordered in- 
termetallics. The traveler presented a paper, chaired two sessions, 
and advised as a committee member. The International Sympo- 
sium on Modelling of Plastic Deformation and Its Engineering 
Applications offered a unique opportunity to acquire state-of-the-art 
techniques in modelling of microstructure evolutions and manufac- 
turing processes. The traveler presented invitediectures at five 
research institutes, participated in the discussions. and teamed in 
detail the current status and future direction of intermetallics re- 
search in Germany. 


20283 High strength and density tungsten-uranium alloys. 
Sheinberg, H. To Dept. of Energy. 1991. Filed date 8 Apr 1991. 
USA patent application 7-681,295. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93012028. Source: OSTI; NTIS; GPO Dep. 
Alloys of tungsten and uranium and a method for making the al- 
loys. Amount of tungsten present in the alloys is from about 55 to 
85. A porous preform is made by sintering consolidated tungsten 
powder. The preform is impregnated with molten uranium such that 
(1) uranium fills the pores of the of the preform to form uranium in 
a tungsten matrix or (2) uranium dissolves portions of the preform 
to form a continuous uranium phase containing tungsten particles. 


20284 Lithium metal reduction of plutonium oxide to pro- 
duce plutonium metal. Coops, M.S. To Dept. of Energy. 1991. 
Filed date 23 Apr 1991. USA patent application 7-689,423. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93012017. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A method is described for the chemical reduction of plutonium 
oxides to plutonium metal by the use of pure lithium metal. Lithium 
metal is used to reduce plutonium oxide to alpha 5 plutonium metal 
(alpha-Pu). The lithium oxide by-product is reclaimed by sublima- 
tion and converted to the chloride salt, and after electrolysis, is 
removed as lithium metal. Zinc may be used as a solvent metal to 
improve thermodynamics of the reduction reaction at lower temper- 
atures. Lithium metal reduction enables 10 plutonium oxide 
reduction without the production of huge quantities of CaO-CaCl, 
residues normally produced in conventional direct oxide reduction 
processes. 


20285 (PNL-SA-21726) Mechanistic issues for modeling 
radiation-induced segregation. Simonen, E.P.; Bruemmer, S.M. 
Pacific Northwest Lab., Richland, WA (United States). Mar 1993. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-930318-8: NACE annual 
corrosion conference and materials performance and corrosion 
show, New Orleans, LA (United States), 7-12 Mar 1993). Order 
Number DE93011907. Source: OSTI; NTIS; INIS; GPO Dep. 
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Model calculations of radiation-induced chromium depletion and 
radiation-induced nickel enrichment at grain boundaries are com- 
pared to measured depletions and enrichments. The model is 
calibrated to fit chromium depletion in commercial purity 304 stain- 
less steel irradiated in boiling water reactor (BWR) environments. 
Predicted chromium depletion profiles and the dose dependence of 
chromium concentration at grain boundaries are in accord with 
measured trends. Evaluation of chromium and nickel profiles in 
three neutron, and two ion, irradiation environments reveal signifi- 
cant inconsistencies between measurements and predictions. 


20286 (RISO-R-628(EN), pp. 218-219) Material properties 
and critical current densities in HTSC superconductors. 
Fluekiger, R. (Dept. Phys. Mat. Condensee, Geneve (Switzerland)). 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
superconducting magnets; ANISOTROPY; BISMUTH; CRITI- 
CAL CURRENT; CURRENT DENSITY; MAGNETIC FIELDS; 
MAGNETIC TAPES; MECHANICAL PROPERTIES; PHASE 
TRANSFORMATIONS; PHYSICAL PROPERTIES; SYNTHESIS; 
TEMPERATURE DEPENDENCE; THALLIUM; YTTRIUM 


20287 (RISO-R-628(EN), pp. 237) Preparation of textured 
Bi-based superconducting wires. Sarkaniemi, J. (Institute of Ma- 
terials Science, Tampere University of Technology, Tampere 
(Finland)); Maentylae, T.; Laakso, L. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[846p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
Short communication. SUPERCONDUCTING WIRES/fabrication; 


BISMUTH; GRAIN ORIENTATION; SILVER; FABRICATION; TEX- 
TURE 


20288 (RISO-R-628(EN), pp. 242) Measurements of the up- 
per critical magnetic field in superconducting disordered 
metals. Nordstroem, A. (Department of Solid State Physics, The 
Royal Institute of Technology, Stokcholm (Sweden)); Rapp, Oe.; 
Dahlborg, U. Risoe National Lab., Roskilde (Denmark). Physics 
Dept. May 1992. (CONF-9205342-: Joint Nordic spring meeting 
"92; 3. Nordic conference on surface science; 6. Nordic symposium 
on computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 
Nordic spring meeting 92. [346p.] Order Number DE93624440. 
Source: OSTI; NTIS; INIS. 

Short communication. SUPERCONDUCTORS /critical _ field; 
AMORPHOUS STATE; DOPED MATERIALS; ENERGY-LEVEL 


DENSITY; MAGNETIC FIELDS; ORDER PARAMETERS; SUPER- 
CONDUCTORS 


20289 (SAND-92-1941) Diffusion bonding: Temperature 
and pressure factorial experiment for molybdenum sheet sub- 
strates. Brown, L.E. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1993. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93011480. Source: OSTI; NTIS; GPO Dep. 

A temperature between 400 and 500 and a pressure between 40 
MPa and 160 MPa were indicated by a two-factor, three-level fac- 
torial experiment for diffusion bonding of molybdenum sheet 
substrates. These substrates were sputter ion plated with palladium 
(0.5 ym) and silver (10 um) films on the mating surfaces, with the 
silver used as a bonding interlayer. The palladium acted as an ad- 
hesive layer between the silver film and molybdenum substrate. 
The silver diffusion bonds that resulted were qualitatively character- 
ized at the interfacial regions, and bonds with no visible interface 
were obtained at 7500X magnification. Correlations were obtained 
for voids found optically at the silver/silver bonding interface and 
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colored image maps, illustrating bond quality, produced by nonde- 
structive ultrasonic imaging. Above 160 MPa, the bonding process 
produces samples with a nonuniform load distribution. These sam- 
ples contained regions with gaps and well-bonded regions at the 
silver/silver interface, and all had macroscopic deformation of the 
silver films. 


20290 (SAND—-92-2365C) A maskless flip-chip solder 
bumping technique. Chu, D.; Shen, D.S. Sandia National Labs.., 
Albuquerque, NM (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9306104—4: 43. electronic component and 
technology conference, Orlando, FL (United States), 1-3 Jun 1993). 
Order Number DE93009631. Source: OSTI; NTIS; GPO Dep. 

Conventional flip-chip solder bumping, utilizing masks, evapora- 
tion, and plating equipment, is ideally suited for the mass 
production of components. Large batches of wafers can be 
deposited with multilayer solder at a single time. However, this pro- 
cess can be excessively costly, time consuming, and unnecessary 
for small, specialized applications. A process has been developed 
to solder bump individual pads, one at a time, without the need for 
expensive masks, evaporation chambers, or die layout information. 
This information, critical for solder bump placement, is typically not 
available to sources outside the design house. Using a standard 
ball wirebonder and specialized bonding wire, solder bumps can be 
formed on both Al and Au bond pads of integrated circuits (IC) 
using thermosonic bonding in a forming gas (Hydrogen-Argon) at- 
mosphere. The bonding effectively wets the solder bump to the 
pad without the use of speci’! intermetallic adhesion layers. This 
process can cut prototyping i.ne and cost by eliminating the need 
for elaborate equipment and complex solder compositions without 
sacrificing electrical or thermal performance. 


20291 (SAND—92-2420) Accelerated 54°C irradiated test of 
Shippingport neutron shield tank and HFIR vessel materials. 
Hawthorne, J.R. (Materials Engineering Associates, Inc., Lanham, 
MD (United States)); Rosinski, S.T. Sandia National Labs., Albu- 
querque, NM (United States). Jan 1993. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (MEA-2494). Order Number DE93007939. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Charpy V-notch specimens (ASTM Type A) and 5.74-mm diame- 
ter tension test specimens of the Shippingport Reactor Neutron 
Shield Tank (NST) (outer wall material) were irradiated together 
with Charpy V-notch specimens of the Oak Ridge National Labora- 
tory (ORNI), High,, Flux Isotope Reactor (HFIR) vessel (shell 
material), to 5.07 x 10'? mcm?, E > 1 MeV. The irradiation was 
performed in the Ford Nuclear Reactor (FNR), a test reactor, at a 
controlled temperature of 54°C (130°F) selected to approximate 
the prior service temperatures of the cited reactor structures. 
Radiation-induced elevations in the Charpy 41-J transition tempera- 
ture and the ambient temperature yield strength were small and 
independent of specimen test orientation (ASTM LT vs. TL). The 
observations are consistent with prior findings for the two materials 
(A 212-B plate) and other like materials irradiated at low tempera- 
ture (< 200°C) to low fluence. The high radiation embrittlement 
sensitivity observed in HFIR vessel surveillance program tests was 
not found in the present accelerated irradiation test. Response to 
288°C-168 h postirradiation annealing was explored for the NST 
material. Notch ductility recovery was found independent of speci- 
men test orientation but dependent on the temperature within the 
transition region at which the specimens were tested. 


20292 (SAND-—93-0591C) Chromate-free corrosion resistant 
conversion coatings for aluminum. Buchheit, R.G. (Centaur As- 
sociates, Inc., Washington, DC (United States)); Stoner, G.E. 
Sandia National Labs., Albuquerque, NM (United States); Virginia 
Univ., Charlottesville, VA (United States). Dept. of Materials Sci- 
ence and Engineering. [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9304103-—1: 18. Department of Energy (DOE) compatibility, 
aging and service life conference, Aiken, SC (United States), 20-22 
Apr 1993). Order Number DE93009835. Source: OSTI; NTIS; GPO 
Dep. 

We have developed a method for generating chromate-free 
corrosion resistant coatings on aluminum alloys using a process 





procedurally similar to standard chromate conversion. These coat- 
ings provide good corrosion resistance on 6061-T6 and 1100 A1 
under salt spray testing conditions. The resistance of the new coat- 
ing is comparable to that of chromate conversion coatings in four 
point probe tests, but higher when a mercury probe technique is 
used. Initial tests of paint adhesion, and under paint corrosion re- 
sistance are promising. Primary advantage of this new process is 
that no hazardous chemicals are used or produced during the 
coating operation. 


20293 (SKB-TR-92-27) Thermo-mechanical FE-analysis of 
butt-welding of a Cu-Fe canister for spent nuclear fuel. Josef- 
son, B.L. (Chalmers Univ. of Technology, Gothenburg (Sweden). 
Div. of Solid Mechanics); Karlsson, L.; Lindgren, L.E.; Jonsson, M. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Oct 1992. [36p.] Order Number DE93623307. Source: 
OSTI; NTIS; INIS. 

In the Swedish nuclear waste program it has been proposed that 
spent nuclear fuel shall be placed in composite copper-steel canis- 
ters and then placed in holes in tunnels located some 500 m 
underground in rocks. The canisters consists of two cylinders of 
4850 mm length, one inner cylinder made of steel and one outer 
cylinder made of copper. Outer diameter of canister is 880 mm and 
wall thickness for each cylinder is 50 mm. The steel cylinder, which 
contains the spent nuclear fuel, is placed inside the copper cylin- 
der. A copper end is butt welded to the copper cylinder using 
electron beam welding. To obtain penetration through the thickness 
with this weld method, a backing ring is placed at the inside of the 
copper cylinder. In this paper, the temperature, strain and stress 
fields present during welding and after cooling after welding are 
calculated numerically using the FE-code NIKE-2D. Aim is to use 
the present calculations to estimate risk for creep fracture during 
subsequent design life. A large strain formulation is employed for 
calculation of transient and residual stresses in the canister based 
on calculated history of temperature field present in the canister 
during the welding process. The contact algorithm available in 
NIKE-2D is used to detect possible contact between the steel and 
copper cylinders during the welding. To simplify the calculations, 
rotational symmetry is assumed. For large gap distances between 
the steel and copper cylinders the residual stress field is calculated 
to have a shape similar to that observed in butt welded pipes with 
maximum axial stress values at the yield stress level. For small 
gap distances the backing ring will come in contact with the steel 
cylinder which leads to large residual stresses in the backing ring. 
The maximum accumulated plastic strain in the weld metal and 
HAZ was calculated to about 5 % for both gap distances. 


20294 (STMY-SULA—A4/1992) SULA - Energy-efficient steel 
and metal production. Hakulin, H. (ed.). Finnish Pulp and Paper 
Research Inst., Espoo (Finland). 1992. 273p. (In Finnish, English). 
Project KTM-367/881/87. (CONF-9201147—: Research programme 
seminar, Espoo (Finland), 16-17 Jan 1992). Order Number 
DE93784797. Source: OSTI; NTIS. 

SULA Research Programme. 

The third SULA-seminar was arranged on 16-17 January 1992 in 
Espoo. On 16th January the seminar was held in the Helsinki Uni- 
versity of Technology, Department of Material Science and Rock 
Technology. On 17th January the Energy control session II was 
held in the Main Building of the Technical Research Centre of 
Finland. The seminar programme included 5 sessions in which al- 
together 26 papers were presented, of which in the conference 
proceedings following are in English: Linear Programming as an 
optimization method in energy management: Heating and melting 
of iron oxide pellets in iron bath smelting slags. Experiment of 
melting process of metallized wustile pellet in CaO-SiO02-Al203- 
FeO Slag Systems. Investigation of the thermodynamics of the 
chromium oxide containing slags. 


20295 (UCRL-JC—107697) Statics of phase transformation 
in Ni-Al, Ni-Ti and Cu-Zn: A first principles study. Turchi, 
P.E.A.; Sluiter, M. Lawrence Livermore National Lab., CA (United 
States). 16 Jan 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-911202- 
87: Annual fall meeting of the Materials Research Society, Boston, 
MA (United States), 2-6 Dec 1991). Order Number DE93009253. 
Source: OSTI; NTIS; GPO Dep. 
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We show that the interplay between electronic structure proper- 
ties, crystalline effects and local chemical order is quite distinct for 
Ni-Al, Ni-Ti and Cu-Zn, although they all exhibit a first order dis- 
placive transformation upon cooling from a high temperature 
partially ordered B2 phase. For this purpose, electronic structure 
and phase stability properties of these three alloys are investigated 
with a first principles approach. The study is based upon the 
Generalized Perturbation Method applied to the Korringa-Kohn- 
Rostoker multiple scattering description of the Coherent Potential 
Approximation, and temperature effects are taken into account 
within a generalized mean field approach. 


20296 (UCRL-JC—109741) Photo-desorption from copper 
alloys. Barletta, W.A. (Lawrence Livermore National Lab., CA 
(United States)); Calderon, M.; Foerester, C.; Halama, H.; Korn, G. 
Lawrence Livermore National Lab., CA (United States). Jul 1992. 
Qp. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920706-51: International con- 
ference on high energy accelerators, Hamburg (Germany), 20-24 
Jul 1992). Order Number DE93011872. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In support of PEP-Il, a high luminosity B factory, photo- 
desorption of Cu alloys were measured to demonstrate suitability 
for ultra-high performance under high radiation loads. Results show 
that o4<2x10-© mol/photon is a practical design value for Cu 
vacuum chambers. Commissioning times to attain this value in B 
factories can be expected to be <50 h. Pre-cleaning with Ar glow 
discharge was shown to be effective. 


20297 (UCRL-JC—109782) Plating under reduced pressure. 
Dini, J.W. (Lawrence Livermore National Lab., CA (United States)); 
Beat, T.G.; Cowden, W.C.; Ryan, L.E.; Hewitt, W.B. Lawrence 
Livermore National Lab., CA (United States). Jun 1992. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9206129-4: 1992 American Electro- 
platers and Surface Finishers Society conference (AESF SUR/FIN 
92), Atlanta, GA (United States), 22-25 Jun 1992). Order Number 
DE93011896. Source: OSTI; NTIS; GPO Dep. 

Plating under reduced pressure was evaluated for both electro- 
less nickel and electrodeposited copper systems. The objective 
was to reduce pitting of these coatings thereby further enhancing 
their usage for diamond turning applications. Cursory experiments 
with electroless nickel showed reduced porosity when deposition 
was done at around 500 torr. Detailed experiments with electrode- 
posited copper at around 100 torr provided similar results. 
Scanning tunneling microscopy was effectively used to show the 
improvement in the copper deposits plated under reduced pres- 
sure. Benefits included reduced surface roughness and finer and 
denser grain structure. 


20298 (UCRL-JC—109944) Order-disorder transformations 
in Ni-Al alloys. Sluiter, M.; Turchi, P.E.A. Lawrence Livermore Na- 
tional Lab., CA (United States). Aug 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920927-3: 2. international conference and 
exhibition on computer applications to materials and molecular sci- 
ence and engineering, Yokohama (Japan), 22-25 Sep 1992). Order 
Number DE93009293. Source: OSTI; NTIS; GPO Dep. 

A brief introduction to the first-principles electronic theory of alloy 
phase stability is presented and applied to the study of phase equi- 
libria in Ni-rich Ni-Al alloys. The thermodynamics of phases based 
on the fec and bec lattices are treated within various approximate 
solutions to the using Hamiltonian by means of the Cluster Varia- 
tion Method and phase diagrams are computed. Particular attention 
is paid to the existence of the ordered phase at NisAlg at low tem- 
peratures. It must be noted that only fec- and bec-based phases 
are considered and that the liquid alloy is ignored. 


20299 (UCRL-JC—111483) Casting process modeling using 
ProCAST and CAST2D. Shapiro, A.; Stein, W.; Raboin, P. 
Lawrence Livermore National Lab., CA (United States). Dec 1990. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930360—2: 6. modeling of cast- 
ing, welding and advanced solidification processes conference, 
Palm Coast, FL (United States), 21-26 Mar 1993). Order Number 
DE93009521. Source: OSTI; NTIS; GPO Dep. 
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Correctly modeling the fluid flow and heat transfer during the fill- 
ing of a mold with a molten metal, and the thermal-mechanical 
physics of solidification and cooldown is important in predicting the 
quality of a cast part. Determining the dynamics of the flow and the 
free surface shape during filling are esseritial in establishing the 
temperature gradients in the melt and in the mold. Correctly model- 
ing the physics of volume change on solidification, shrinkage on 
cooling, and contact resistance across the part-mold interface di- 
rectly affects the cooling rate and ultimately the final cast shape 
and stress state of the cast part. In this paper we describe our cur- 
rent research efforts on modeling fluid fill using the commercial 
code ProCAST by UES, and thermal-mechanical solidification mod- 
eling using the code CAST2D by LLNL. 


20300 (UCRL-JC—111611) Magnetic x-ray dichroism in 2p 
absorption spectra of Fe/Cu(001). Waddill, G.D. (Lawrence Liver- 
more National Lab., CA (United States)); Tobin, J.G.; Pappas, D.P 
Lawrence Livermore National Lab., CA (United States). 26 Aug 
1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-921201-15: 37. 
annual conference on magnetism and magnetic materials, Hous- 
ton, TX (United States), 1-4 Dec 1992). Order Number 
DE93009255. Source: OSTI; NTIS; GPO Dep 

Large magnetic circular dichroism using circularly polarized syn- 
chrotron radiation was observed at Lo3 absorption edges of thin 
(1-12 monolayer) fee Fe films grown on Cu(001). Dramatic 
changes in 2p branching ratio are observed when the orientation of 
photon and electron spin are varied from parallel to antiparallel. 
Films thicker than 2 ML grown at 150K were magnetized along the 
sample normal. For linearly polarized perpendicular to magnetic 
axis of the sample the branching ratio was 0.74. This ratio varied 
from 0.64 to 0.85 for photon spin parallel and antiparallel, respec- 
tively, to the magnetic axis. This effect was observed either by 
varying the x-ray helicity for a fixed magnetization, or by reversing 
the magnetization for a fixed x-ray polarization. Temperature and 
film thickness dependence of the perpendicular anisotropy in these 
films could be monitored by variations in the 2p branching ratio. Our 


results are consistent with other studies, but the use of off-plane 
circularly polarized x-rays from a bending magnet monochromator 
offers ~2 orders of magnitude greater intensity than typical spin- 
polarization measurements. Finally, our results are described in a 
simple theoretical framework that allows a determination between 
predicted low- and high-spin phases for fec Fe. Our data suggest a 
high-spin phase with a moment of 2.0-2.5 ysp/atom. 


20301 (UCRL-JC—111725) Radiation hardness of Mo/Si 
multilayers designed for use in a soft x- ray projection lithog- 
raphy system. Gaines, D.P.; Spitzer, R.C.; Ceglio, N.M.; Krumrey, 
M.; Ulm, G. Lawrence Livermore National Lab., CA (United States). 
Sep 1992. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9204120-6: Soft- 
X-ray projection lithography topical meeting, Monterey, CA (United 
States), 6-8 Apr 1992). Order Number DE93011879. Source: 
OSTI; NTIS; GPO Dep 

A molybdenum silicon multilayer was irradiated with 13.4 nm ra- 
diation to investigate changes in multilayer performance under 
simulated Soft X-ray Projection Lithography (SXPL) conditions. The 
wiggler/undulator at the Berlin electron storage ring BESSY was 
used as a quasi-monochromatic source of calculable spectral radi- 
ant intensity and was configured to simulate an incident SXPL 
x-ray spectrum. The test multilayer received a radiant exposure of 
240 J/mm? in an exposure lasting 8.9 hours. The corresponding 
average incident power density was 7.5 mW/mm?. The absorbed 
dose of 7.8 x 10'° J/kg (7.8 x 101? rd) is equivalent to 1.2 times 
the dose that would be absorbed by a multilayer coating on the 
first imaging optic in a hypothetical SXPL system during one year 
of operation. Surface temperature increases did not exceed 2°C 
during the exposure. Normal incidence reflectance measurements 
at Ao=13.4 nm performed prior to radiation exposure were in 
agreement with measurements performed after the exposure, indi- 
cating that no significant damage had occurred. 


20302 (UCRL-JC—112059) Radiation effects in FCC metals 
and intermetallic compounds: A molecular dynamics com- 
puter simulation study. Diaz de la Rubia, T. (Lawrence Livermore 
National Lab., CA (United States)); Guinan, M.W.; Caro, A. 
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Lawrence Livermore National Lab., CA (United States). 16 Nov 
1992. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9208146-2: Con- 
ference on computer simulations of radiation effects in solids, 
Berlin (Germany), 23-28 Aug 1992). Order Number DE93009546. 
Source: OSTI; NTIS; GPO Dep. 

We review recent results on atomic mixing, radiation-induced 
disordering, and defect production and clustering induced by dis- 
placement cascades in Cu, Ag, CugAu and Ni,Al. We employ 
molecular dynamics computer simulation methods with isotropic 
many body potentials and recoil energies near subcascade forma- 
tion regime up the locally molten cascade core in the pure metals 
and intermetallics. Disordering of intermetallics takes place in the 
cascade core, but because of the short lifetime of the displacement 
cascade, chemical short range order is preserved in molten zone. 
Results reveal very large vacancy and interstitial type defect clus- 
ters at high recoil energy and cascade energy density. Vacancies 
agglomerate and collapse into Frank dislocation loops in quenching 
of the cascade molten core. Large interstitial clusters are directly 
produced in cascades and form prismatic dislocation loops. Fraction 
of defects in clusters for low temperature cascades increases with 
recoil energy and approaches x 70 and 60% for interstitials and 
vacancies, at recoil energies near threshold for subcascades. In 
the case of intermetallics the large energy required to produce and 
transport a superdislocation appears to inhibit interstitial prismatic 
loop punching and interstitials appear as isolated (100) dumbbells. 


20303 (UCRL-JC—112102) Ordering and displacive trans- 
formations in Ni-Al alloys. Sluiter, M.; Turchi, P.E.A. Lawrence 
Livermore National Lab., CA (United States). 19 Oct 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9206202-6: NATO advanced 
study institute on statics and dynamics of alloy phase transforma- 
tions, Rhodes (Greece), 21 Jun - 3 jul 1992). Order Number 
DE93009553. Source: OSTI; NTIS; GPO Dep. 

It has been shown that the framework of KKR-CPA-GPM 
Korringa-Kohn-Rostoker Coherent Potential Approximation; Gener- 
alized Perturbation Method can describe with good accuracy phase 
equilibria in the Ni-Al system. The stability of the NisAl, phase is 
explained and its relation to the martensitic transformation is dis- 
cussed. The sequence of transformations upon cooling from the B2 
phase has been rationalized with a displacive process occurring 
first and followed by a secondary ordering reaction. The order- 
disorder tendencies in NigAl are in excellent agreement with 
experimental data, and the exceptional stability of the NiAl phase is 
correctly predicted. Moreover, the first-principles method predicts 
the occurrence of an ordered NisAlz phase which closely resem- 
bles the experimentally observed structure. 


20304 (WSRC-MS-93-134) Effects of internal helium on 
mechanical properties of NITRONIC™ 40 stainless steel. 
Mosley, W.C. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
9304103-2: 18. Department of Energy (DOE) compatibility, aging 
and service life conference, Aiken, SC (United States), 20-22 Apr 
1993). Order Number DE93009902. Source: OSTI; NTIS; GPO 
Dep. 

This report describes results of tests on annealed Nitronic 40 
stainless steel containing 0.0, 0.26, and 2.6 appM helium-3 (He-3), 
over the temperature range 25-842 C. Ultimate tensile strength, 
0.2% offset yield strength, total elongation, uniform elongation, 
nonuniform elongation, and reduction-in-area were measured. The 
predominant effect of He-3 is decreased ductility caused by inhibi- 
tion of necking. Annealed Nitronic 40 exhibits greater sensitivity to 
internal He-3 than solution-annealed Incoloy 903 and high-energy- 
rate forged 316L stainless steel. 


20305 (WSRC-TR-92-175) Applicability of the sludge pro- 
cessing technical standard to type IV waste tanks with high 
fluoride concentration. Zapp, P.E. Westinghouse Savannah River 
Co., Aiken, SC (United States). 31 Mar 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93008799. Source: OSTI; NTIS; 
GPO Dep. 





Type IV waste tanks at the Savannah River Plant which contain 
ballast water (tanks 17, 18, 19, 20, and 24) have solution composi- 
tions that are generally within the database developed for corrosion 
protection of the sludge processing tanks. Therefore the technical 
standard covering tank chemistry limits during sludge processing is 
applicable to the Type TV tanks. However, Tank 20 contains levels 
of fluoride higher than those treated in the sludge processing data- 
base. To confirm the applicability of the sludge processing technical 
standard, cyclic potentiodynamic polarization scans for pitting sus- 
ceptibility were run in a simulant of the Tank 20 contents. The 
nitrite inhibitor level specified by the standards did inhibit pitting 
corrosion in the simulant. Pitting was inhibited also at the same ni- 
trite level but with 30 percent higher concentrations of chloride, 
fluoride, and sulfate. Thus the sludge processing technical stan- 
dard has been shown to provide corrosion protection to type IV 
tanks containing ballast water 
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Refer also to citation(s) 18719, 18720, 18721, 18722, 18723, 
18724, 18727, 18728, 18729, 18730, 18733, 18784, 18934, 19613, 
19761, 20176, 20217, 20225, 20226, 20227, 20272, 20278, 20286, 
20426, 20436, 20507, 20509, 20717, 20743, 20754, 22206, 22213, 
22256, 22259 


20306 (ANL/MCT/CP-—76965) Microstructure and associated 
properties of YBa2Cu,0, superconductors prepared by melt- 
processing techniques. Balachandran, U.; Zhong, W.; Youngdahl, 
C.A.; Poeppel, R.B. Argonne National Lab., IL (United States). 
Materials and Components Technology Div. Mar 1993. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930202-6: Annual meeting of The Met- 
allurgical Society, Denver, CO (United States), 21-25 Feb 1993). 
Order Number DE93010675. Source: OSTI; NTIS; INIS; GPO Dep 

From the standpoint of applications, melt-processed bulk 
YBazCu30, (YBCO) superconductors are of considerable interest. 
We have studied the microstructure and levitation force of melt- 
processed YBCO, YBCO plus Y,BaCuOs, and YBCO plus Pt 
samples. Large single crystalline samples, grown using a seeding 
technique, were also studied. The levitation force is highest in melt- 
processed samples made by the seeding technique. 6 figs, 24 refs. 


20307 (ANL/MCT/CP-77794) Effect of metallic-coating 
properties on the tribology of coated and oil-lubricated ceram- 
ics. Ajayi, O.0.; Erdemir, A.; Fenske, G.R.; Erck, R.A.; Hsieh, J.H.; 
Nichols, F.A. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. Sep 1992. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930513-1: Annual conference and exhibition of 
the Society of Tribologists and Lubrication Engineers, Calgary 
(Canada), 17-20 May 1993). Order Number DE93010663. Source: 
OSTI; NTIS; GPO Dep. 

Friction and wear behavior was determined for zirconia ceramics 
lubricated with solid coatings (Ag, Au, and Nb) deposited by 
ion-beam-assisted-deposition (IBAD) techniques, and a polyol- 
ester-based synthetic oil. Although the use of soft Ag and Au 
coatings as solid lubricants in conjunction with the synthetic oil sig- 
nificantly reduced the friction and wear under boundary lubrication 
at temperatures up to 250°C, these films had poor durability. In 
contrast, the Nb coating was more durable (in terms of chemical re- 
activity and adhesion during the tribo-tests) than were the Ag or Au 
films. However, the friction and wear behavior of the Nb-coated zir- 
conia was poorer than that of the ceramics coated with Ag or Au. 


20308 (BARC—1992/E/022) Thermodynamic analysis of U- 
Pu-C-N-O system. Agarwal, R. (Bhabha Atomic Research Centre, 
Bombay (india). Fuel Chemistry Div.); Venugopal, V.; Sood, D.D. 
Bhabha Atomic Research Centre, Bombay (India). 1992. [84p.] Or- 
der Number DE93623345. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The calculations of the phase diagram and thermodynamic pa- 
rameters of mixed carbide and nitride fuels were carried out on the 
basis of free energy of formation of the various binary compounds. 
All the solutions were assumed to behave ideally. For the given 
temperature and composition, the program calculates the stable 
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phases field among the assumed phase fields. The program also 
indicated whether the assumed phase fields are stable for a partic- 
ular composition. The calculations are carried out using 
Newton-Raphson iteration technique, based on the mass balance 
equations and independent chemical equilibria. In literature only a 
schematic phase diagram is available. This report presents the cal- 
culated phase diagrams at different temperatures for different 
oxygen impurity levels and plutonium contents. Based on these 
calculations it is suggested that for the nitride fuel it will be advan- 
tageous to have a fuel in MCNO+MOz phase field, as in this phase 
field does not have (i)high nitrogen pressure due to sesquinitride 
phase or (ii) the compatibility problems due to the presence of free 
carbon/free metal phase. (author). 34 refs., 14 figs., 9 tabs. 


20309 (BNL-48568) Apical Cu-O bond in YBazCu,07_, su- 
perconductors by XAFS. Stern, E.A. (Washington Univ., Seattle, 
WA (United States). Dept. of Physics); Qian, M.; Yacoby, Y.; 
Heald, S.M.; Maeda, H. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016 ;FGO6E- 
90ER45425. (CONF-930107-1: 2. Israeli international conference 
on high T,. superconductivity, Elat (Israel), 4-7 Jan 1993). Order 
Number DE93010861. Source: OSTI; NTIS; GPO Dep. 

Careful Cu K-edge X-ray absorption fine structure (XAFS) mea- 
surements on oriented powders of YBaoCU307_ were made as a 
function of temperature, of 6, T-method of preparation and grain 
size. The XAFS data were analyzed for the Cu(1) - O(4) apical 
bond distance distribution. AU samples indicated evidence for a 
double-peak in the distribution with a splitting of 0.1A, with the 
clearest case for the 6 ~ 0 samples occurring for the T~-= 89K 
20um grain samples and the least clear one for the 5um grain T.= 
93K sample. There is no significant temperature dependence of 
the splitting. Because the XAFS evidence for the splitting depends 
on a small signal, it is prudent to verify its existence by other inde- 
pendent measurements. 


20310 (CEA-R-5625) Electronic properties of disordered 
silicon carbides. Chauvet, O. CEA Centre d’Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Technologie des Materiaux; 
Paris-7 Univ., 75 (France). May 1991. [202p.] (in French). Order 
Number DE93622202. Source: OSTI; NTIS (US Sales Only); INIS. 

The disorder effects on the electronic properties of silicon car- 
bide were studied at the atomic or micro-structural scale. We have 
investigated a great variety of materials: silicon carbide fibers, car- 
bonated amorphous silicon films, single crystals and amorphous or 
crystalline SiC powders. The DC and AC conductivity measure- 
ments on the SiC fibers point out the major role of their 
micro-structure at the nanometric scale, which leads to large di- 
electric constants. Hopping of polaronic carriers is the dominant 
conduction mechanism. An electrons spin resonance study of all 
the materials was performed: sp* hybridized carbon is always 
present, in diluted form in the amorphous systems or as free car- 
bon in the crystalline one. Some irradiation defects of SiC were 
identified: silicon or carbon vacancy and carbon complexes with 
sp* hybridization. Such a carbon is responsible of the low param- 
agnetic stability of the silicon dangling bonds. It is believed to 
induce the polaronic behavior of the localized carriers. (Author). 
refs., figs., tabs. 


20311 (CONF-921101-103) In-situ light-scattering measure- 
ments during the CVD of polycrystalline silicon carbide. 
Sheldon, B.W. (Oak Ridge National Lab., TN (United States)); Re- 
ichle, P.A.; Besmann, T.M. Oak Ridge National Lab., TN (United 
States). [1992]. 15p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Agreement 1954-C027-A1. From 16. Material Research Society in- 
ternational symposium on the scientific basis for nuclear waste 
management fall meeting; Boston, MA (United States); 30 Nov - 5 
dec 1992. Order Number DE93009725. Source: OSTI; NTIS; GPO 
Dep. 

Light-scattering was used to monitor the chemical vapor deposi- 
tion of silicon carbide from methyltrichlorosilane. Nucleation and 
growth of SiC caused changes in surface topography that altered 
the angular scattering spectrum generated by a He-Ne laser. 
These scattering spectra were analyzed to obtain information about 
the occurring nucleation and growth processes. 
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20312 (CONF-9211101-6) The drive to cost-effective struc- 
tural ceramics. Schulz, R.B. (USDOE, Washington, DC (United 
States)); Johnson, D.R. Oak Ridge National Lab., TN (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Annual 
automotive development technology contractors’ coordination meet- 
ing; Dearborn, MI (United States); 2-5 Nov 1992. Order Number 
DE93009722. Source: OSTI; NTIS; GPO Dep. 

The Ceramic Technology Program, initiated to develop high- 
reliability ceramics for applications in advanced automotive heat 
engines, has broadened its emphasis to cost-effective ceramics for 
midterm engines as well as long-term advanced engines. The new 
direction in the program has resulted from the recognition that the 
high cost of ceramic components is limiting commercial develop- 
ment, even though the reliability of ceramics has been improved 
significantly. A comprehensive program has been undertaken to 
reduce the cost of ceramic components by reducing the costs as- 
sociated with powders, forming, densification, and machining 
processes. Program highlights include a new effort to develop a 
low-cost source of high-quality silicon nitride powder, recent 
progress in a program to improve the reliability of silicon nitride 
ceramics; a novel forming method called gelcasting; microwave- 
processed sintered reaction bonded silicon nitride; a low-cost, 
high-performance silicon carbide; and development of a continuous 
belt furnace for low-cost densification of silicon nitride. 


20313 (DOE/CE/90024—-11) lon-beam-assisted deposition of 
wear-resistant coatings. Sartwell, B.D. Naval Research Lab., 
Washington, DC (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al02- 
88CE90024. Order Number DE93011529. Source: OSTI; NTIS; 
GPO Dep 

The adhesion strength and failure modes of IBAD TiN coatings 
were examined using a Revetest acoustic emission scratch tester. 
It was found that the adhesion strength which is represented as a 
critical normal load and failure modes of coated system are influ- 
enced by coating thickness, coating and substrate material 
properties, and ratio of incident argon ions to titanium atoms. The 
critical load increased with increasing substrate hardness. For coat- 
ings of thicknesses 0.5, 2.0, and 5.0 micrometers and with R = 0.4, 
the highest critical load was obtained for the intermediate thickness 
coating. For coatings of thickness 2 micrometers and with R values 
of 0.1, 0.4, and 0.7, the highest critical loads were correlated with 
the spallation of the coating. Further, the change in slope of the co- 
effient of friction of the diamond stylus sliding on the coated system 
could be correlated with the removal of the coating from the scratch 
track. A hot stage for high temperature wear tests on the Revetest 
apparatus has been completed and tests have been initiated. 


20314 (DOE/ER/45307-5) Grain boundaries in complex 
oxides: Technical progress report. Chiang, Yet-Ming. Massachu- 
setts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Materials Science and Engineering. May 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER45307. Order Number DE93013986. Source: OSTI; NTIS; 
GPO Dep. 

A quantitative comparison was achieved between space charge 
theory and segregation at grain boundaries in the model system 
TiOz. The ionic space charge can be titrated from negative to posi- 
tive potential. A space charge model was developed that includes 
the lattice defect chemistry. Defect formation energies in the 
Frenkel pair for TiO. were studied. Grain boundary enthalpy was 
measured during coarsening. It was shown that it is the barium 
vacancy that forms near surfaces in donor-doped BaTiO; electro- 
ceramics during oxidative-cooling. 


20315 (DOE/ER/45344-T1) Radiation damage of transition 
metal carbides: Final technical report. Dixon, G. Oklahoma 
State Univ., Stillwater, OK (United States). Dept. of Physics. 
[1991]. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-88ER45344. Order Number 
DE93010844. Source: OSTI; NTIS; GPO Dep. 

In this grant period we have investigated electrical properties of 
transition metal carbides and radiation-induced defects produced 
by low-temperature electron irradiation in them. Special attention 
has been given to the composition VCo ag in which the vacancies 
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on the carbon sublattice of this fec crystal order to produce a VgC7 
superlattice. The existence of this superlattice structure was found 
to make the crystal somewhat resistant to radiation damage at low 
doses and/or at ambient temperature. At larger doses significant 
changes in the resistivity are produced. Annealing effects were ob- 
served which we believe to be connected with the reconstitution of 
the superlattice structure. 


20316 (DOE/ER/45396-4) Radiation-induced aperiodicity in 
irradiated ceramics: Progress report, 22 June 1992-1 February 
1993. Hobbs, L.W. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Materials Science and Engineering. Feb 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-89ER45396. Order Number DE93013335. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The experimental program is designed to reveal details of the 
metamict (amorphization, or crystal-to-glass) transformation in 
irradiated ceramics (silica compounds, less-connected lead phos- 
phates). The silica compounds were amorphized using electrons, 
neutrons, and ions, while the phosphates were amorphized using 
ions (primarily) and neutrons. Energy-filtered electron microdiffrac- 
tion, high-resoltuion transmission electron microscopy, and 


high-performance liquid-phase chromatography are being used. 


20317 (DOE/ER/45417-4) Structure, adhesion, and stability 
of metal/oxide and oxide/oxide interfaces: Technical progress 
report, August 1, 1992—July 31, 1993. Lad, RJ. Maine Univ., 
Orono, ME (United States). Nov 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER45417. 
Order Number DE93012930. Source: OSTI; NTIS; GPO Dep. 
Studies of structural, electronic, and chemical properties of 
metal/oxide and oxide/oxide interfaces were performed on well- 
defined interfaces that created by depositing ultra-thin potassium 
and aluminum films and their oxides onto single crystal TiO2 and 
NiO surfaces. Work focused on determining the structure, growth 
mechanisms, and morphologies of metal and oxide films as they 
are deposited an single crystal oxide surfaces using RHEED and 
atomic force microscopy probing electronic structure, bonding and 
chemical interactions at the interfaces using x-ray and uv photo- 
electron spectroscopies (XPS, UPS) and Auger electron 
spectroscopy (AES), and understanding factors affecting stability 
and reactivity of the interface regions including the role of defects 
and impurities. Results indicate that kinetic effects have an impor- 
tant influence on interface structure and composition, and they also 
show that defects in the oxide substrate induce new electronic 
states at the interface which play a major role in cation-anion 
bonding and interface interactions. The results establish a link be- 
tween electronic and chemical bonding properties and the interface 
structure and morphology, which is required to successfully manip- 
ulate the interfacial properties of advanced ceramic materials. 


20318 (DOE/ID/13133-5) Development of an inert ceramic 
anode to reduce energy consumption in magnesium produc- 
tion: Technical progress report, January 1, 1992—December 31, 
1992. Dow Chemical Co., Midland, MI (United States). 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC07-911D13133. Order Number DE93013651. Source: 
OSTI; NTIS; GPO Dep. 

Raw material (titania doped with TazOs5)selection, development 
of clip casting as greenware forming method, and sintering studies 
have been completed. External side and shape of the ceramic por- 
tion of the anode has been set. Wall thickness is controlled by slip 
and casting time. Sintered tubes have been made with wall thick- 
nesses 2.5-5.0 mm; optimum thickness will be determined. 
Modeling studies show that the conceptual design should survive 
the applied stresses. Results of strength testing of slip cast and 
sintered titania-TazOs exceed values used in the model. Materials 
causing bonding of the core's metal component and the ceramic 
particulate filler and the ceramic shell need further study. 6 refs, 8 
figs, tabs. 


20319 (DPW-3794) Refractory materials. Montenyohl, V.I. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 13 Nov 1951. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 





(SR/H-404). Order Number DE93010103. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Specifications pertaining to the magnesia crucibles are given: 
chemical composition (impurities), MgO grain size. The material 
was ball-milled, after slurring, for 15 hours; the original particle size 
distribution probably has been changed. 


20320 (ENEA-RT-INN—91-44) Laser produced materials and 
diagnostics. Borsella, E.; Fantoni, R.; Larciprete, R.; Musci, M.; 
Curcio, F. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta; Centro Informazioni Studi Esperienze (CISE), Milan (Italy). 
Dec 1991. 47p. (In Italian). (RT/INN-91-44). Order Number 
DE93784565. Source: OSTI; NTIS (US Sales Only). 

In this report several laser assisted chemical vapour deposition 
processes are reviewed. Results relevant to film deposition, driven 
through pyrolytic and photolytic mechanisms, and ultrafine powder 
synthesis are discussed. Examples of laser diagnostics applied to 
monitor the considered laser assisted processes are presented, 
namely spontaneous emission, laser induced fluorescence Coher- 
ent Antistokes Raman Scattering and multiphoton ionization 
spectroscopy. 


20321 (INIS-BR-3118) Study of process parameters for re- 
ducing ammonium uranyl carbonate to uranium dioxide in 
fluidized bed furnace. Leitao Junior, C.B. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 
[112p.] (In Portuguese). Order Number DE93624465. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work consists of studying the process parameters of AUC 
(ammonium uranyl carbonate) to U Op» (uranium dioxide) reduction, 
with good physical and chemical characteristics, in fluidized bed. 
Initially, it was performed U Op cold fluidization experiments with 
an acrylic column. Afterward, it was done AUC to U Oo reduction 
experiments, in which the process parameters influence in the 
granulometry, specific surface area, porosity and fluoride amount 
on the U O2 powder produced were studied. As a last step, it was 
done compacting and sintering tests of U Oz pellets in order to ap- 
preciate the U O. powder performance, obtained by fluidized bed, 
in the fuel pellets fabrication. (author). 


20322 


(INIS-JP—007, pp. 124-128) Radiation processing for 
the (Bi, Pb)2Sr2Ca,Cu3,0,;,. superconductor. Shiraishi, Kensuke 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 
Takasaki Radiation Chemistry Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 


911154—-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The (Bi, Pb)2Sr2CagCu30;9_, ceramic was irradiated with MeV 
electrons or ©°Co +-rays at ambient temperature, and the electrical 
resistivity and transport critical current density were measured as a 
function of temperature. The critical current density under zero ex- 
ternal magnetic field was appreciably increased at temperatures 
below 77 K by irradiation with 3 MeV electrons to a dose of 1.0 x 
10'® m-?: the critical magnetization current density at 5 and 20 K 
was also increased by 1 MeV-electron irradiation to the same 
dose. On the other hand, the transport critical current density in 
zero field was decreased at temperatures below 65 K by 7- 
irradiation to 2 MR. The +-irradiation effect was larger at lower 
temperature, and extended to higher temperature upon further irra- 
diation. These results are applied to processing the (Bi, 
Pb)2Sr2CazCuz049_y ceramic. (author). 


20323 (INIS-JP—007, pp. 702-706) Preparation of heat- 
resistant silicon carbide fiber from polycarbosilane fiber cured 
by electron beam irradiation. Seguchi, T. (Japan Atomic Energy 
Research Inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment); Kasai, N.; Okamura, K. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE9370382-. Source: OSTI; NTIS; INIS. 
Heat-resistant silicon carbide (SiC) fiber was synthesized by the 
heat treatment of polycarbosilane (PCS) fiber with electron beam 
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irradiation curing. PCS fiber was irradiated up to 10 - 15 MGy by 2 
MeV electron beam under He gas atmosphere, then the fiber was 
well cured. The SiC fiber obtained from the radiation cured PCS 
fiber contained lesser oxygen comparing with the Si-C-O fiber 
‘Nicalon’, which was synthesized by thermal oxidation curing of 
PCS fiber and contained oxygen of about 10 wt%. The thermal de- 
composition temperature of Si-C-O fiber increased by decrease of 
oxygen content in the fiber. For the very low oxygen content (0.35 
wt%) fiber, the tensile strength and the Young’s modulus was 2.5 
GPa and 250 GPa, respectively, after heat treatment at 1,973 K. 
Applying this radiation curing technique, long size of SiC fiber (sev- 
eral 100g) was synthesized. (author) 


20324 (INIS-mf-13388, pp. 477-478) Effect of 100 MeV 
sup(16)O ion irradiation on Pb-doped Bi-based superconduc- 
tors. Agnihotry, S.A. (National Physical Lab., New Delhi (India)); 
Bhawalkar, R.H.; Chandra, S.; Senapati, L.; Kanjilal, D.; Mehta, 
G.K. Department of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig. HIGH-TC SUPERCONDUC- 
TORS/physical radiation effects; BISMUTH OXIDES; CALCIUM 
OXIDES; COPPER OXIDES; DOPED MATERIALS; IRRADIATION; 
LEAD; OXYGEN 16 BEAMS; STRONTIUM OXIDES; TRANSITION 
TEMPERATURE; X-RAY DIFFRACTION 


20325 (INIS-mf-13516, pp. 91-98) A preparation method of 
thorium nitrides and their oxidation behavior. Miyake, M. (Os- 
aka Univ., Suita (Japan). Faculty of Engineering); Katsura, M.; 
Uno, M. Indian Nuclear Society, Bombay (India); Atomic Energy 
Society of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (india), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

In the preparation of ThN, thermal decomposition of Th3N,4 has 
been performed under various conditions and the kind of products 
has been examined as a function of temperature and time. In the 
Th-N-O system there exist ThN, Th3N4, ThOo, and ThaN2O as solid 
phases. The thermodynamic stability of these solid compounds has 
been evaluated as a function of P(O2) and P(N2) and compared 
with the experimental results. One of the main aims in this work is 
to explore the oxidation behaviour of thorium nitrides. Preliminary 
oxidation experiments of ThN and Th3N4 gave the same result. 
From the study of the air oxidation of Th3N,, it was found that the 
oxidation product obtained close to room temperature exhibited 
only one or more diffuse reflections in its diffraction pattern, sug- 
gesting that the product may be of a poor crystalline nature. In 
order to reveal the dependence of the crystallinity of the product on 
the oxidation temperature, powdered Th3N, was exposed to air for 
one week at 0, 50, and 100degC and the product was examined 
by X-ray diffraction. In order to prepare ThO>2 with a wide variety of 
degrees of crystallinity, poorly-crystallized ThO2, which is produced 
by the air oxidation of Th3N4 at 50degC, was heat-treated at tem- 
peratures ranging from 200 to 1,400degC in air and vacuum. The 
degree of crystallinity of ThO. heat-treated at and below 1000degC 
is discussed in terms of the number of detected peaks in the X-ray 
diffraction patterns, and above 1100degC in terms of the Ka dou- 
blet resolution of detected peaks. (author). 11 refs., 7 figs., 6 tabs. 


20326 (INIS-mf-13516, pp. 86-90) Gelation studies for the 
preparation of thoria and thoria 10% urania microspheres us- 
ing internal gelation process. Vaidya, V.N. (Bhabha Atomic 
Research Centre, Bombay (india). Fuel Chemistry Div.); Sood, 
D.D. Indian Nuclear Society, Bombay (India); Atomic Energy Soci- 
ety of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (India), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Sol-gel process is the best suited wet chemical route for the fab- 
rication of thorium based fuels. The internal gelation route for the 
preparation of thoria and thoria-urania microspheres of controlled 
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shape and size, using hexamethylene tetramine (HMTA) and urea 
as gelation agents is described. Gelation behaviour of thorium ni- 
trate solution was studied to establish the compositions of the feed 
solutions suitable for the preparation of good quality microspheres 
of ThO2. Thorium nitrate solution was denitrated with formaldehyde 
so that NO,~—/Th*+ mole ratio was 3. The reaction of HMTA with 
this solution was studied using conductivity measurements. To 
study the effect of thorium concentration on the gelation behaviour, 
a series of experiments were carried out by mixing the denitrated 
thorium solution with equimolar solution of HMTA and urea (3M 
each) at OdegC and gradually heating while measuring the viscos- 
ity and temperature. Depending on the composition a precipitate, a 
soft gel mass, a hard opaque gel or transparent gel was obtained. 
The gelation temperature was noted when the viscosity of the solu- 
tion suddenly became very high. These experiments were carried 
out for thorium concentration from 0.9 to 1.4 M and the (HMTA, 
urea)/thorium mole ratio was varied between 0.9 to 1.6. The results 
were compiled in the form of a gelation field diagram. It was ob- 
served that solutions containing thorium between 1.0 to 1.4 M gave 
hard opaque gels. These compositions were successfully utilised to 
prepare good quality thoria microspheres of 600 um diameter. The 
(Th,U)O2 microspheres containing 5 to 15% uranium were also 
prepared. (author). 26 refs., 2 figs. 


20327 (INIS-mf-13516, pp. 148-155) Thermochemical study 
of thorium and thorium-uranium monocarbides. Yamawaki, Mi- 
chio (Tokyo Univ. (Japan). Faculty of Engineering). Indian Nuclear 
Society, Bombay (india); Atomic Energy Society of Japan, Tokyo 
(Japan). 1991. [800p.] (CONF-9012164—: Indo-Japan seminar on 
thorium utilization, Bombay (India), 10-13 Dec 1990). In Proceed- 
ings of the Indo-Japan seminar on thorium utilization (held at 
Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Monocarbides of thorium, ThC and (Th,U)C, are interesting as 
alternative fertile material to be used in nuclear breeder systems. 
They have high metal density, high thermal conductivity and wide 
homogeneous composition range. Specimens were prepared by 
carbothermic reduction. Vapor pressures of non-stoichiometric 
ThCsub(i+y) and (Thsub(1-y),U,))Csub(1-x) were measured by 
means of Knudsen effusion mass spectrometry. The activities of 
thorium and carbon of ThCsub(ity) were derived from the mea- 
sured vapor pressures of thorium. The change of these activities 
with C/M ratio was found to be smaller than that of UCsub(1+x), 
claiming a better irradiation performance of ThC compared to UC. 
Based on the vapor pressure measurement of (Thsub(1- 
y.Uy)Csub(1-x), Gibbs energy of formation of (Thsub(1-y),Uy)C was 
derived as a function of uranium fraction y. Estimation of the chem- 
ical state of various fission products in irradiated thorium-uranium 
mixed monocarbide fuel pins was performed by utilizing SOLGAS- 
MIX computer code. In carbide fuel pins more amounts of fission 
product containing secondary phases are to be formed than in ox- 
ide fuel pins. Fuel-cladding chemical interaction will be much more 
alleviated in thorium carbide fuel pins compared with oxide fuel 
pins. (author). 18 refs., 13 figs. 


20328 
conductors. Project: Preparation, microstructure, contacts. 
Final report. Arit, G.; Bonnenberg, D.; Kliem, H. Technische 
Hochschule Aachen (Germany). Lehrstuhl fuer Werkstoffe der 
Elektrotechnik 2 und Inst. fuer Werkstoffe der Elektrotechnik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1991. 11p. (In German). Contract BMFT 13N5487. Order Number 
DE93782799. Source: OSTI; NTIS (US Sales Only); INIS. 

By conventional mixed oxide sintering technique some hundred 
samples of polycrystalline BYaCuO were prepared. Their physical 
properties were measured here and in some other research 
organizations. We investigated mainly: The origin of domain config- 
uration, the contact resistances metal-superconductor, the critical 
current. All problems were solved satisfactorily. (orig.) With 30 refs. 


20329 (INIS-SU-340/A, pp. 121) HTSC thin film production 
by sputtering in MJS-1 ion source. Markus, A.M.; Velichko, N.I.; 
Abraimov, V.V. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318-: 22. Conference on 


(INIS-mf-14117) Basic technology of high-Tc super- 


266 ERA Vol. 18, No. 7 


physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of the 
22. Conference on physics of charged particle interaction with crys- 
tals. Order Number DE93620575. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 2 refs. HIGH-TC SUPERCONDUCTORS/ 
vapor deposited coatings; BARIUM OXIDES; COPPER OXIDES; 
RADIATION EFFECTS; SPUTTERING; SUPERCONDUCTIVITY; 
THICKNESS; THIN FILMS; TRANSITION TEMPERATURE; YT- 
TRIUM OXIDES 


20330 (INIS-SU-—340/A, pp. 113) Precise measurement of 
oxygen profile in oxide films with the help of the resonance in 
the 3,045 MeV helium ion elastic scattering. Kobzev, A.P.; Ko- 
rneev, D.A.; Chernenko, L.P.; Shirokov, D.M. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. BARIUM COMPOUNDS/chemical 
composition; CUPRATES/chemical composition; YTTRIUM COM- 
POUNDS/chemical composition; CUPRATES; DEPTH; ELASTIC 
SCATTERING; HELIUM IONS; MEV RANGE 01-10; OXYGEN; 
RESONANCE; SPATIAL DISTRIBUTION; SUPERCONDUCTING 
FILMS 


20331 (INIS-SU-340/A, pp. 114) Study of junction areas in 
heteroepitaxy structures: gallium arsenide - porous silicon. 
Gajduk, P.I.; Kovyazina, T.V.; Solov’ev, V.S.; Troyanova, G.N. AN 
SSSR, Makhachkala (Russian Federation). Fizicheskij _Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-|ssledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (in 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. GALLIUM ARSENIDES/crystal growth; 
SEMICONDUCTOR JUNCTIONS/dislocations; SEMICONDUCTOR 
JUNCTIONS /stacking faults; EPITAXY; LATTICE PARAMETERS; 
POROUS MATERIALS; DISLOCATIONS; SILICON; SUBSTRATES 


20332 (INIS-SU-340/A, pp. 126) Study of HTS multilayer 
crystal structure by average energy ion scattering. Afrosimov, 
V.V.; Dzyuba, G.O.; Il'in, R.N.; Karmanenko, S.F.; Panov, M.N.; 
Sakharov, V.l.;  Serenkov, 1|.T.; Chakalov, R. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation}. Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. CUPRATES/proton channeling; MAN- 
GANATES/proton channeling; TITANATES/proton channeling; 
ANGULAR DISTRIBUTION; BARIUM COMPOUNDS; CALCIUM 
COMPOUNDS; CRYSTAL STRUCTURE; CUPRATES; KEV 
RANGE 100-1000; LANTHANUM COMPOUNDS; MAGNESIUM 
OXIDES; MANGANATES; ORIENTATION; STRONTIUM COM- 
POUNDS; SUBSTRATES; THIN FILMS; TITANATES; YTTRIUM 
COMPOUNDS 


20333 (INIS-SU-340/A, pp. 123) Study of Lag_,Sr,CuO,_; 
crystal oxygen subsystem. Borovik, A.S.; Kovaleva, E.A.; 
Makarov, V.I. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-Ilssledovatel’skij Inst. Yadernoj Fiziki. 





1992. [135p.] (In Russian). (CONF-9205318-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of the 
22. Conference on physics of charged particle interaction with crys- 
tals. Order Number DE93620575. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 1 ref., 1 fig. COPPER OXIDES/crystal lat- 
tices; CUPRATES/crystal lattices; LANTHANUM COMPOUNDS/ 
crystal lattices; STRONTIUM COMPOUNDS /crystal _ lattices; 
CRYSTALS; CUPRATES; HELIUM IONS; HIGH-TC SUPERCON- 
DUCTORS; MEV RANGE 01-10; ORIENTATION; RESONANCE 
SCATTERING 


20334 (IS-T-1536) Synthesis and magnetic properties of 
novel Lnz_,MxCuO,4,, compositions (Ln = La, Pr, Nd, Sm, Eu, 
Gd; M = Ca, Sr, Ba; 0 < x < 0.2; -0.5 < y < 0.5). Cho, Jin 
Hyung. Ames Lab., IA (United States). 1 Mar 1993. 142p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-82. Order Number DE93011359. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Lnz2CuO, undergo transitions to reduced Ln2CuO,_, (Ln = La, d 
= 1/3; Ln = Pr, Nd, Sm, Eu, Gd, d = 1/2). The NdzCuO,_typ. (T’- 
phase) Laz2CuO,,, is observed after reoxidation of LapCuO3 67 
below 500C. The magnetic properties of T/O (K2NiF4_type) 
La.>CuO, behaves differently compared with solid-state-reacted 
LazCuO,. Implications of these nonsuperconducting behaviors 
within superconducting carrier densities are discussed from struc- 
tural point of view. Lao_,MxCuO4,3 (M = Ca, Sr; x = 0.05, 0.15), 
synthesized by low temperature route, also contain excess O. 
1391 a NOR of nonsuperconducting La, g5Sro.45CuO4.o4 show metal- 
lic properties. Tolerance factor, based on ionic radii, is to describes 
structures of KoNiF, related cuprates. With anisotropic thermal mo- 
tions of apical O in LapCuQ,, we discuss the role of out-of-plane O 
for stabilization of cuprate structures. Magnetic phase diagram and 
phase separation of Lag_,Sr,CuO4,, are reported. From Te de- 
crease by doping we infer localization and pair-breaking induced by 
doped holes. Phase separation is realized with antiferromagnetism. 
We also observe scaling properties of susceptibilities versus renor- 
malized temperatures and infer the finite size effects by doped 
holes. '%%La NQR spin-lattice relaxation are presented for 
Lao_,Sr,CuO,4, x = 0.02 to 0.08. The rate below ~2Ty(x) shows a 
power-law critical behavior while above it rate is exponential with a 
small x-dependent spin-stiffnmess constant. The spin-lattice relax- 
ation arises from fluctations of staggered magnetization in locally 
ordered mesoscopic domains. Magnetically ordered state is not a 
conventional spin glass. 


20335 (Jue+-2686) Investigations on the growth of a- 
oriented layers of high temperature superconductors. Sodtke, 
E. Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Schicht- und lonentechnik; Giessen Univ. (Germany). Oct 1992. 
122p. (In German). Order Number DE93786017. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The properties of a-oriented YBaCuO ard PrBaCuO layers were 
investigated. The layers are grown in a modified template method 
and analyzed by X-ray diffraction, Raman spectroscopy and Hall 
measurements. (WL). 


20336 (KFK-5021) Preparation, properties, and application 
characteristics of metastable layers of the Ti-Si-C-N system. 
Fella, R. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Materialforschung; Karlsruhe Univ. (T.H.) (Germany). Fakultaet 
fuer Maschinenbau. Oct 1992. 194p. (in German). Order Number 
DE93786041. Source: OSTI; NTIS (US Sales Only); INIS. 

In the Ti-Si-C and Ti-Si-C-N systems, metastable layers were 
precipitated by means of non-reactive magnetron sputtering of hot- 
pressed two-phase TiC/SiC and TiN/SiC targets with 20 mole% and 
50 mole% SiC. The preparation parameters were varied as follows: 
ion bombardment during precipitation (bias sputtering), substrate 
temperature, and annealing times when annealing amorphous 
50%:50% TiC/SiIC and 50%:50% TiN/SiC layers. Sputtering of tar- 
gets containing 20% SiC was found to result in monophase fcc 
layers (NaCl structure). This was documented on the basis of X-ray 
and electron diffraction patterns. Direct precipitation of targets with 
50 mole% SiC resulted in amorphous layers. Increasing the ion 
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bombardment during accretion, raising the substrate temperature, 
and annealing amorphous 50%:50% TiC/SiC and 50%:50% TiN/SiC 
(layers precipitated directly) resulted in the crystallization of TiC and 
TIN nanocrystallites, respectively, imbedded in an amorphous SiC 
matrix. These crystallites were detected both by X-ray and by elec- 
tron diffractions and by XPS studies. The XPS measurements of 
crystalline TiC and amorphous SiC reference layers demonstrated 
the existence of new kinds of carbon interface phases (‘pseudocar- 
bide layers’) around TiC and amorphous SiC regions, respectively, 
which have a positive impact on the mechanical properties of the 
layers. The hardness of the layers can be correlated with the de- 
grees of crystallization and texture. Adhesion and toughness are 
worse in SiC-bearing layers than PVD TiC and TIN layers, respec- 
tively. The application characteristics of the layers were determined 
by model wear tests relative to 100Cr6 by means of a pin/disk tri- 
bometer. N-bearing layers were found to have clearly higher friction 
coefficients and greater wear than layers without N. (orig.). 


20337 (KFK-5065) Electron energy-loss spectroscopy on 
n-type doped high-temperature superconductors and related 
systems. Alexander, M. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Nukleare Festkoerperphysik: Karlsruhe Univ. 
(T.H.) (Germany). Fakultaet fuer Physik. Aug 1992. 229p. (in Ger- 
man). Order Number DE93786042. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Electron-enery loss spectroscopy measurements on n-type 
doped high temperature superconductors, their undoped parent 
compounds, Y-doped BizSr2CaCu20, and some rare earth oxides 
are presented. The undoped parent compounds Ln2CuQO, (Ln = Pr, 
Nd, Sm) are charge transfer insulators with a charge transfer en- 
ergy gap of 1.4 eV. The conduction band lies in the CuO2 plane 
and has mainly Cu3d,?-y* character. O2p,, states are slightly hy- 
bridized with this band. Upon partially substituting the trivalent Ln 
ions by tetravalent Ce or Th and monovalent F for the O ions, 
electron doping of the CuO2 plane occurs with the electrons having 
mainly Cu3d character. A rigid band behaviour is proposed by sev- 
eral band structure calculations could be ruled out, as well as the 
occurence of so called ’mid-gap’ states appearing inside the band 
gap between the valence and conduction bands. The position of 
the Fermi level was found to be at the bottom of the conduction 
bands. No measurable influence of the reduction process, neces- 
sary to obtain superconductivity, was detected in the unoccupied 
density of states. Characteristics shifts of the measured oxygen 
and copper edges were correlated with crossing the metal-insulator 
transition. These shifts are most probably caused by an improved 
screening capacity of the free charge carriers. A similar effect was 
also observed in Y-doped Bi2Sr2CaCu2Og. Thus, it was possible to 
show that the disappearance of the valence band hole states upon 
doping did not occur in a rigid-band-like manner. The low energy 
excitations in Nd; g5Cep 45CuO,_s, showed a plasmon like excita- 
tion at about 1 eV as well as a reduction and an energy shift of the 
charge transfer excitation. The dispersion of this plasmon excitation 
was determined. (orig.). 


20338 (LA-SUB-—93-11/1) Report on the sintering and prop- 
erties of MgO and MgO-5% TiC. Bengisu, M. (New Mexico Inst. 
of Mining and Technology, Socorro, NM (United States)); Inal, O.T. 
Los Alamos National Lab., NM (United States); New Mexico Inst. 
of Mining and Technology, Socorro, NM (United States). Jul 1992. 
21p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008676. Source: OSTI; NTIS; GPO Dep. 

Sintering of technical grade MgO yields higher fractional densi- 
ties compared to pure MgO. TiC reacts with MgO under sintering 
of MgO-TiC composites in air, yielding MgTiO, and CO or COp. 
This can be suppressed in vacuum by plasma sintering. Plasma 
sintering of MgO at 1300 C and short times does not produce sat- 
isfactory results. 5 vol% TiC increases the sinterability of MgO 
during conventional air sintering; larger additions (50 vol%) de- 
crease sinterability due to macropores formed by gaseous reaction 
product. Microwave sintering of MgO is possible. Mechanical prop- 
erties of MgO are improved by additions of small amounts of TiC to 
starting powders. 


20339 (LA-SUB-93-11/2) Whisker toughening of ceramic 
materials: A review. Bengisu, M. (New Mexico Inst. of Mining and 
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Technology, Socorro, NM (United States). Dept. of Metallurgical 
and Materials Engineering); Inal, T. O. Los Alamos National Lab.., 
NM (United States); New Mexico Inst. of Mining and Technology, 
Socorro, NM (United States). Dept. of Metallurgical and Materials 
Engineering. [1993]. 73p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93011565. Source: OSTI; NTIS; GPO Dep. 

Whisker reinforcement of ceramic and glass materials leads to 
improved toughness along with other mechanical properties. The 
most significant toughening mechanisms in whisker reinforced ce- 
ramics are crack bridging, whisker pullout, and crack deflection, 
according to a large number of theoretical and experimental stud- 
ies. Important parameters in whisker toughening are whisker 
volume fraction, pullout length, whisker strength, and whisker-matrix 
compatibility. Depending on the whisker-matrix combination se- 
lected, limitations may arise at high temperatures due to oxidation, 
chemical reaction, and creep. Nevertheless, improved mechanical 
properties and the relative ease in fabrication of whisker reinforced 
ceramics, compared to fiber reinforced ceramics, opens a wide 
range of application opportunities for this class of materials. 


20340 (LA-UR-93-903) Microwave processing of ceramics. 
Katz, J.D. Los Alamos National Lab., NM (United States). [1993]. 
Sp. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930296-1: Workshop on 
microwave-absorbing materials for accelerators, Newport News, VA 
(United States), 22-24 Feb 1993). Order Number DE93010708. 
Source: OSTI; NTIS; GPO Dep. 

Recent work in the areas of microwave processing and joining of 
ceramics is briefly reviewed. Advantages and disadvantages of mi- 
crowave processing as well as some of the current issues in the 
field are discussed. Current state and potential for future commer- 
cialization of this technology is also addressed. 


20341 (LA-UR-—93-985) Investigation of ion beam mixing of 
iron marker layers in aluminum oxide by RBS. Cooper, E.A.; 
Nastasi, M.; Sickafus, K.E. Los Alamos National Lab., NM (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921101— 
107: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93010727. Source: OSTI; NTIS; GPO Dep. 

Thin films made with a thin embedded marker layer of iron or 
iron oxide in amorphous alumina were ion mixed with 210 key Ar 
over a temperature range of RT to 750°C in vacuum. The dose 
range was 5x10'5-7x10'ions/em? with an average dose rate of 
4.5x10'?ionS/cm*-sec. The resulting marker distributions were an- 
alyzed using RBS. Spreading of the iron RBS peak due to mixing 
into the alumina matrix was observed in the Fe203 marker sam- 
ples and was clearly seen to be a function of temperature 
(>400°C) and dose, whereas for the Fe marker sample, no such 
temperature dependence was observed. An activation energy for 
the thermally assisted ion mixing in the Fe203 marker sample was 
determined to be 0.69 eV in comparison to an activation energy of 
1.77 eV for samples that underwent only a thermal treatment. 


20342 (LBL-33405) Oxidation behavior in reaction-bonded 
aluminum-silicon alloy/alumina powder compacts. Yokota, S.H. 
Lawrence Berkeley Lab., CA (United States). Dec 1992. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE93010407. Source: 
OSTI; NTIS; GPO Dep. 

Goal of this research is to determine the feasibility of producing 
low-shrinkage mullite/alumina composites by applying the reaction- 
bonded alumina (RBAO) process to an aluminum-silicon alloy/ 
alumina system. Mirostructural and compositional changes during 
heat treatment were studied by removing samples from the furnace 
at different steps in the heating schedule and then using optical 
and scanning electron microscopy, EDS and XRD to characterize 
the powder compacts. Results suggest that the oxidation behavior 
of the alloy compact is different from the model proposed for the 
pure AValumina system. 


20343 


(LBL-33407) A transient FGM interlayer based ap- 
proach to joining ceramics. Glaeser, A.M.; Shalz, M.L.; Dalgleish, 
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B.J.; Tomsia, A.P. Lawrence Berkeley Lab., CA (United States). 
Jan 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9211218-1: 2. 
international symposium on functionally gradient materials (FGM), 
San Francisco, CA (United States), 1-4 Nov 1992). Order Number 
DE93010415. Source: OSTI; NTIS; GPO Dep. 

In most cases, functionally gradient materials have been de- 
signed to produce a desirable property gradient in a material or in 
a joint region. In this paper, the concept of a transient gradient 
structure is introduced. The function of the intentional property dis- 
continuities in these multilayer interlayers is to facilitate processing 
of assemblies and materials combinations that would be difficult to 
process using conventional bonding approaches. Specifically, the 
methods make use of a thin or partial layer of a low melting point 
transient liquid phase to facilitate bonding via brazing, yet produce 
refractory joints. Several mechanisms for consuming the transient 
liquid former are outlined, and examples of interlayer designs that 
exploit these mechanisms are presented. Specific results from ex- 
periments joining alumina to alumina via Cu/Pt/Cu, Cu/Ni/Cu, Cu/ 
Nb/Cu and Sn/Nb/Sn interlayers are presented. 


20344 (LBL—33488) Healing of lithographically introduced 
flaws in glass and glass containing ceramics. Ackler, H.D. 
Lawrence Berkeley Lab., CA (United States). Dec 1992. 133p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE93010453. Source: 
OSTI; NTIS; GPO Dep. 

The morphological evolution of cylindrical pores or “channels” 
and crack-like cavities in glass and glass-containing ceramics at el- 
evated temperatures was studied. The systems studied were: 
Coming 7056 alkali borosilicate glass, soda-lime glass (microscope 
slides), a commercially available 96% AlsO3zwith ~5-10% inter- 
granular glass, 96% Al2O3 bonded to sapphire, and a model 
sapphire/glass/sapphire system fabricated by diffusion bonding 
etched and unetched pieces of sapphire onto which 30-50 nm of 
SiOz had been sputter deposited. These systems span a broad 
range of glass contents, and permit observation of healing behav- 
ior with varying glass content. The results were compared with 
analytical models and results of similar studies in completely crys- 
talline systems. 


20345 (LBL-33557) Submillimeter and microwave residual 
losses in epitaxial films of Y-Ba-Cu-O and Tl-Ca-Ba-Cu-O. 
Miller, D (Lawrence Livermore National Lab., CA (United States)); 
Richards, P.L.; Eom, C.B.; Geballe, T.H.; Garrison, S.M.; Newman, 
N.; Etemad, S.; Inam, A.; Venkatesan, T.; Martens, J.S. Lawrence 
Berkeley Lab., CA (United States). Dec 1992. 2p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States); Center for Research in Supercon- 
ductivity and Superconductivity Electronics (United States). DOE 
Contract AC03-76SF00098. Contract F49620-88-C-004;Contract 
F49620-88-C-001. (CONF-921217-6: 17. annual Society of Photo- 
Optical Instrumentation Engineers (SPIE) international conference 
on infrared and millimeter wave sources, Pasadena, CA (United 
States), 14-18 Dec 1992). Order Number DE93010430. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have used a novel bolometric technique and a resonant 
technique to obtain accurate submillimeter and microwave residual 
loss data for epitaxial thin films of YBapCu307, TloCapBapCu30 9 
and TlpCaBazCuzQOg. For all films we obtain good agreement be- 
tween the submillimeter and microwave data, with the residual 
losses in both the Y-Ba-Cu-O and Tl-Ca-Ba-Cu-O films scaling ap- 
proximately as frequency squared below ~ 1 THz. We are able to 
fit the losses in the Y-Ba-Cu-O films to a two fluid and a weakly 
coupled grain model for the a-b planeconductivity, in good agree- 
ment with results from a Kramers-Kronig analysis of the loss data. 


20346 (NEI-DK-970) Preparation and characterization of 
high-T, superconducting thin films with high critical current 
densities. Vase, P. NKT Research Center A/S, Broendby (Den- 
mark). Aug 1991. [176p.] Order Number DE93611117. Source: 
OSTI; NTIS; INIS. 

The project was carried out in relation to possible cable and 
electronics applications of high-T, materials. Laser ablation was 
used as the deposition technique because of its stoichiometry con- 
servation. Films were made in the YBapCu307 compound due to 





its relatively simple stoichiometry compared to other High-T. com- 
pounds. Much attention was paid to the critical current density. A 
very high critical current density was reached. By using texture 
analysis by X-ray diffraction, it was found that films with high criti- 
cal current densities were epitaxial, while films with low critical 
current densities contained several crystalline orientations. Four 
techniques for patterning the films were used - photo lithography 
and wet etch, laser ablation lithography, laser writing and electron 
beam lithography and ion milling. Sub-micron patterning has been 
demonstrated without degradation of the superconducting proper- 
ties. The achieved patterning resolution is sufficient for preparation 
of many superconducting components. (AB). 


20347 (ORNL/FMP-92/1, pp. 131-142) Joining of SiC and 
SiC/SiC composites. Rabin, B.H. (idaho National Engineering 
Lab., Idaho Falls (US)); Moore, G.A. Oak Ridge National Lab., TN 
(United States). Jul 1992. (CONF-9205123-—: 6. annual fossil en- 
ergy materials conference, Oak Ridge, TN (United States), 12-14 
May 1992). In Proceedings of the sixth annual conference on fossil 
energy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 
Processing variations are described for joining SiC ceramics and 
SiC/SiC composites based on the formation of joint interlayers of 
reaction bonded silicon carbide (RBSC). Liquid silicon infiltration 
and reaction bonding of carbon-containing precursor materials 
occurs rapidly at temperatures near 1460°C, resulting in the forma- 
tion of SiC+Si joint interlayers. Joint microstructures have been 
evaluated for a variety of precursor materials and preparation tech- 
niques. In all cases, it is important to carefully control the green 
density of the carbon in the precursor, and to maintain intimate 
contact between the ceramic parts during heating in order to pro- 
duce joints having optimum microstructures. The feasibility of 
producing reaction bonded SiC+MoSiz joint interlayers containing 
no free silicon has been investigated by infiltrating precursors with 
alloyed Si-Mo melts. Examples of joint microstructures are shown, 


and room temperature bending strengths comparable to the start- 
ing SiC ceramic are demonstrated. 


20348 (ORNL/FMP-92/1, pp. 119-130) Development of non- 
destructive evaluation methods and prediction of effects of 
flaws on the fracture behavior of structural ceramics. Ellingson, 
W.A. (Argonne National Lab., IL (US)); Singh, J.P.; Holloway, D.L.; 
Dieckman, S.L.; Singh, D.; Sivers, E.A.; Sheen, S.H.; Wheeler, 
M.J. Oak Ridge National Lab., TN (United States). Jul 1992. DOE 
Contract W-31109-ENG-38. (CONF-9205123-—: 6. annual fossil en- 
ergy materials conference, Oak Ridge, TN (United States), 12-14 
May 1992). In Proceedings of the sixth annual conference on fossil 
energy materials: Fossil Energy AR and TD Materials Program. 
428p. Order Number DE93000504. Source: OSTI; NTIS. 
Characterization of ceramic matrix composites (continuous and 
whisker-type) by nondestructive evaluation (NDE) methods and an 
understanding of fracture behavior, together with correlation of frac- 
ture and NDE data, may provide insight into the prediction of 
component performance and the development of process technol- 
ogy. Knowledge of the degradation extent of fiber tows or 
monofilament degradation after processing, extent of open porosity 
before densification, and filament/fiber alignments before and after 
processing are also examples of important variabies to be mea- 
sured. Work in this program has emphasized continuous fiber 
ceramic matrix composites (CFCCs) that use chemical vapor infil- 
tration (CVI)-infiltrated SiC/SiC materials, primarily those made of 
Nicalon satin or plain weave with 16 x 16 tows/in. in 2-D layups. All 
studied samples were provided by Oak Ridge National Laboratory 
and were made using 100 layers per inch. CVI specimens with 0/ 
30/60,0/90, and 0/45 were examined by 3-D X-ray microtomogra- 
phy to characterize in-plane fiber orientations. Current information 
suggests that for Nicalon-type fiber architecture, a +2-4° misalign- 
ment may not affect mechanical properties. The chemical state of 
the fiber surface and its potential impact on fiber pullout strength is 
being examined by multinuclear ('H, ‘SC, and 2°Si) NMR spectro- 
scopic studies. These are being undertaken to investigate the 
surface chemistry of fibers and the chemistry of the interfacial re- 
gions in composites. Bulk characterization of fiber/matrix interfaces 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


in CFCCs is being studied by a low-frequency (0.5 MHz) acousto- 
ultrasonic (AU) method that measures time-of-flight (TOF) of 
P-waves propagating in the composite. 


20349 (ORNL/FTR-4189) [Research on ceramics at the 
Max-Planck-institut fuer Metallforschung, Stuttgart, Germany, 
and lectures given in Germany and Japan by a visiting scien- 
tist]: Foreign trip report, July 29, 1991-January 22, 1992. 
Becher, P.F. Oak Ridge National Lab., TN (United States). 6 Feb 
1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011385. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler spent six months at the Max-Planck-institut (MPI) 
fuer Metallforschung. He worked with staff on toughening behavior 
of silicon nitride ceramics and the relation of high-temperature 
creep, in-situ platelet reinforcement of ceramics, and the toughen- 
ing behavior in ceramics containing dispersed metallic phases. 
Some of these activities are briefly described in the report. The 
collaborative work on silicon nitride and similar materials is to con- 
tinue with the aim to develop a formalism to describe the role of 
sintering additives, phase equilibria, and microstructure on the 
toughening and strengthening responses plus creep behavior. 


20350 (ORNL/FTR-4367) [Travel to Australia to discuss 
advanced ceramic materials and processing technology]: For- 
eign trip report, August 11-23, 1992. Tiegs, T.N. Oak Ridge 
National Lab., TN (United States). 7 Sep 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93012247. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler visited Australia where discussions were held with 
representatives of the Australian Nuclear Science and Technology 
Organization (ANSTO) in Lucas Heights on advanced ceramic 
materials and microwave processing technology. The traveler sub- 
sequently attended the Austceram’92 International Ceramics 
Conference and Exhibition in Melbourne, Australia. Topics of inter- 
est at the conference included presentations on cost-effective 
ceramics, microwave sintering, and processing of silicon nitride 
materials. 


20351 (ORNL/M-—1860) Ceramic Technology Project data- 
base: March 1990 summary report: DOE/ORNL Ceramic 
Technology Project. Keyes, B.L.P. Oak Ridge National Lab., TN 
(United States). Jul 1992. 145p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93012432. Source: OSTI; NTIS; GPO Dep. 

This report is the fifth in a series of semiannual data summary 
reports on information being stored in the Ceramic Technology 
Project (CTP) database. The overall system status as of March 31, 
1990, is summarized, and the latest additions of ceramic mechani- 
cal properties data are given for zirconia, silicon carbide, and 
silicon nitride ceramic mechanical properties data, including some 
properties on brazed specimens. 


20352 (ORNL/M-1861) Ceramic Technology Project data- 
base: September 1990 summary report. Keyes, B.L.P. Oak 
Ridge National Lab., TN (United States). Jun 1992. 119p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93012429. Source: OSTI; 
NTIS; GPO Dep. 

Data generated within the Ceramic Technology Project (CTP) 
represent a valuable resource for both research and industry. The 
CTP database was created to provide easy access to this informa- 
tion in electronic and hardcopy forms by using a computerized 
database and by issuing periodic hardcopy reports on the data- 
base contents. This report is the sixth in a series of semiannual 
database summaries and covers recent additions to the database, 
including joined brazed specimen test data. It covers 1 SiC, 34 
SiN, 10 whisker-reinforced SiN, 2 zirconia-toughened aluminas, 8 
zirconias, and 34 joints. 


20353 (ORNL/M-1862) Ceramics Technology Project data- 
base: September 1991 summary report. Keyes, B.L.P. Oak 
Ridge National Lab., TN (United States). Jun 1992. 125p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC05-840R21400. Order Number DE93012431. Source: 
NTIS; GPO Dep. 

The piston ring-cylinder liner area of the internal combustion 
engine must withstand very-high-temperature gradients, highly- 
corrosive environments, and constant friction. Improving the 
efficiency in the engine requires ring and cylinder liner materials 
that can survive this abusive environment and lubricants that resist 
decomposition at elevated temperatures. Wear and friction tests 
have been done on many material combinations in environments 
similar to actual use to find the right materials for the situation. 
This report covers tribology information produced from 1986 
through July 1991 by Battelle columbus Laboratories, Caterpillar 
Inc., and Cummins Engine Company, Inc. for the Ceramic Technol- 
ogy Project (CTP). All data in this report were taken from the 
project's semiannual and bimonthly progress reports and cover 
base materials, coatings, and lubricants. The data, including test 
rig descriptions and material characterizations, are stored in the 
CTP database and are available to all project participants on re- 
quest. Objective of this report is to make available the test results 
from these studies, but not to draw conclusions from these data. 


OSTI; 


20354 (ORNL/Sub—89-95915/2) Development of adherent 
ceramic coatings to reduce contact stress damage of ceram- 
ics: Final report: DOE/ORNL Ceramic Technology Project. 
Wayne, S.F. (GTE Labs., Inc., Waltham, MA (United States)); 
Selverian, J.H.; O’Neil, D. Oak Ridge National Lab., TN (United 
States); GTE Labs., Inc., Waltham, MA (United States). Nov 1992. 
220p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO5-840R21400. Order Number DE93012518. 
Source: OSTI; NTIS; GPO Dep. 

Strongly adherent coatings were deposited on reaction bonded 
SisN4 (RBSN), sintered SiC (SSC), and HiP’ed SisNq4 (HSN) and 
using a newly developed chemical vapor deposition (CVD) pro- 
cess. Performance of the coating was assessed by oxidation, 
strength and contact stress testing. A new method was developed 
to experimentally determine the strength and Weibull modulus of 
thin brittle films on ceramic substrates. A significant portion of the 
study was devoted to numerical modeling of the coatings in order 
to understand the contributions of residual stress as different coat- 
ing materials and thicknesses were combined. Coating designs 
were further analyzed by simulating the crack growth behavior in 
multilayer films while accounting for the interface fracture mechan- 
ics. This work has shown that the Als03,ZrO2 composite coating 
developed in this program can provide resistance to oxidation and 
contact stress. Commercial application of the composite coating 
has been successfully demonstrated by useof the Alp03,ZrO2 com- 
posite as a protective coating on a SigN, cutting tool. 


20355 Microwave sintering of nanophase ceramics without 
concomitant grain growth. Eastman, J.A.; Sickafus, K.E.; Katz, 
J.D. To Dept. of Energy. 15 Apr 1991. USA patent application 7- 
685,117. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93012020. Source: OSTI; NTIS; GPO Dep. 

A method of sintering nanocrystalline material is disclosed 
wherein the nanocrystalline material is microwaved to heat the ma- 
terial to a temperature less than about 70% of the melting point of 
the nanocrystalline material expressed in degrees K. This method 
produces sintered nanocrystalline material having a density greater 
than about 95% of theoretical and an average grain size not more 
than about 3 times the average grain size of the nanocrystalline 
material before sintering. Rutile TiO. as well as various other ce- 
ramics have been prepared. Grain growth of as little as 1.67 times 
has resulted with densities of about 90% of theoretical. 


20356 Machinable dissolved metal oxide superconductors. 
Chen, Chung-Hsuan. To Dept. of Energy. 1991. Filed date 8 May 
1991. USA patent application 7-696,881. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93012009. Source: OSTI; NTIS; 
GPO Dep. 

Powders of a metal oxide superconductor are mixed with 
sufficient amount (10-80 mol%) of In, Sn, and/or Al, to be- 
come nonbrittle, machinable. Preferred superconductors are 
YBazCu307_, and Bi-Sr-Ca-Cu-O compounds. 
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20357 (PNL-SA-21085) Materials characterization of cer- 
met anodes tested in a pilot cell. Windisch, C.F. Jr. (Pacific 
Northwest Lab., Richland, WA (United States)); Strachan, D.M.; 
Henager, C.H. Jr.; Alcorn, T.R.; Tabereaux, A.T.; Richards, N.E. 
Pacific Northwest Lab., Richland, WA (United States). Feb 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-930202-5: Annual meeting of 
The Metallurgical Society, Denver, CO (United States), 21-25 Feb 
1993). Order Number DE93008924. Source: OSTI; NTIS; GPO 
Dep. 

Cermet anodes were evaluated as nonconsumable substitutes 
for carbon anodes using a pilot-scale reduction cell at the 
Reynolds Manufacturing Technology Laboratory. After pilot cell 
testing, tile anodes were subjected to extensive materials charac- 
terization and physical properties measurements at the Pacific 
Northwest Laboratory. Significant changes in the composition of 
the cermet anodes were observed including the growth of a reac- 
tion layer and penetration of electrolyte deep into the cermet 
matrix. Fracture strength and toughness were measured as a func- 
tion of temperature and the ductile-brittle transition wasreduced by 
500C following pilot cell testing. These results imply difficulties with 
anode material and control of operating conditions in the pilot cell, 
and suggest that additional development work be performed before 
the cermet anodes are used in commercial reduction cells. The 
results also highlight specific fabrication and operational considera- 
tions that should be addressed in future testing. 


20358 (PNL-SA-21117) Operational results of pilot cell test 
with cermet “inert” anodes. Alcorn, T.R. (Reynolds Metals Co., 
Muscle Shoals, AL (United States). Mfg. Technology Lab.); 
Tabereaux, A.T.; Richards, N.E.; Windisch, C.F. Jr.; Strachan, 
D.M.; Gregg, J.S.; Frederick, M.S. Pacific Northwest Lab., Rich- 
land, WA (United States). Feb 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-930202—4: Annual meeting of The Metallurgical Society, 
Denver, CO (United States), 21-25 Feb 1993). Order Number 
DE93009338. Source: OSTI; NTIS; GPO Dep. 

The operational performance of a “six-pack” of cermet anodes 
and corrosion rates was evaluated in a six kA pilot reduction cell at 
Reynolds’ Manufacturing Technology Laboratory. Two separate test 
periodswere conducted with the cermet anodes; the first period 
was in conjunction with the Pacific Northwest Laboratory and the 
second with ELTECH Research Corporation. Both tests used iden- 
tical NiO-NiFe20,-Cu anodes manufactured by Ceramic Magnetics, 
Inc.. The ELTECH testing involved the in situ coating of the anodes 
with cerium oxide. Primary evaluations for both test periods were 
conducted at target conditions of alumina saturation and 0.5 amp/ 
cm* anode current density. Individual anodes remained in opera- 
tion for 25 days during the two and one-half month testing period. 
Operational difficulties developed throughout the test due to break- 
age of the anode conductor stems, cracking and breaking of the 
cermet anodes, unequal anode current distribution, and alumina 
muck build-up in the cell. These operational problems are dis- 
cussed as well as an estimate of anode corrosion rates based on 
metal impurity levels in the aluminum metal pad. 


20359 (RISO-R-628(EN), pp. 188) Spectroscopy and critical 
temperature of the high T, oxides: Correlation between mi- 
crostructure and properties. Kresin, V.Z. (Lawrence Berkeley 
Laboratory, University of California, Berkeley (United States)); Wolf, 
S.A. Risoe National Lab., Roskilde (Denmark). Physics Dept. May 
1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic 
conference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting 92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
transition temperature; BARIUM OXIDES; CHARGE STATES; 
COPPER OXIDES; COULOMB FIELD; COUPLING; CUPRATES; 
DOPED MATERIALS; FULLERENES; MICROSTRUCTURE; OXY- 
GEN; SPECTROSCOPY; YTTRIUM OXIDES 


20360 (RISO-R-628(EN), pp. 193) Grain boundaries in 
YBaCuO thin films: A semiconductor?. Ivanov, Z.G. (Depart- 
ment of Physics, Chalmers University of Technology, Gothenburg 





(Sweden)); Claeson, T.; Shekhter, R.I.; Winkler, D.; Stepantsov, 
E.A.; Tzalenchuk, A.Y. Risoe National Lab., Roskilde (Denmark). 
Physics Dept. May 1992. (CONF-9205342-: Joint Nordic spring 
meeting '92; 3. Nordic conference on surface science; 6. Nordic 
symposium on computer simulation; 3. Nordic symposium on 
superconductivity, Nyborg (Denmark), 7-10 May 1992). In Proceed- 
ings of the joint Nordic spring meeting ’92. [346p.] Order Number 
DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. THIN FILMS/grain boundaries; BARIUM 
OXIDES; COPPER OXIDES; CRITICAL CURRENT; ELECTRIC 
FIELDS; SEMICONDUCTOR MATERIALS; STRONTIUM OXIDES; 


SUBSTRATES; TEMPERATURE DEPENDENCE; YTTRIUM OX- 
IDES 


20361 (RISO-R-628(EN), pp. 246) Fabrication of supercon- 
ducting Bi(Pb)-Sr-(Ca,Y)-Cu-O thick films by melt quenching 
method. Grigenaite, G. (Lab. of HTC Supercond. Semiconductor 
Physics Institute, Vilnius (Lithuania)); Vengalis, B.; Jasutis, V. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting '92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC ©SUPERCONDUCTORS/ 
superconducting films; SUPERCONDUCTING FILMS/fabrication; 
BISMUTH OXIDES; CALCIUM OXIDES; COPPER OXIDES; LEAD 
OXIDES; MAGNESIUM OXIDES; MELTING; QUENCHING; 
STRONTIUM OXIDES; SUBSTRATES; FABRICATION; YTTRIUM 
OXIDES 


20362 (RISO-R—628(EN), pp. 253) Compatibility of BaZrO3 
and partially melted YBCO. Xiandong Wang (institute of Mineral 
Industry, Technical University of Denmark, Lyngby (Denmark)); En- 
gell, J. Risoe National Lab., Roskilde (Denmark). Physics Dept. 
May 1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. 


Nordic conference on surface science; 6. Nordic symposium on 
computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 


Nordic spring meeting ’92. 
Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS / 
materials testing; BARIUM OXIDES; COMPARATIVE EVALUA- 
TIONS; COPPER OXIDES; CORROSION; CRUCIBLES; CRYSTAL 
GROWTH; MELTING; TEMPERATURE DEPENDENCE; TEX- 
TURE; YTTRIUM OXIDES; ZIRCONIUM OXIDES 


20363 (RISO-R-628(EN), pp. 256) In-situ preparation of Y- 
Ba-Cu-O thin films using mass-spectrometer rate control and 
atomic oxygen. Hudner, J. (Dept. of Solid State Electronics, KTH- 
Electrum, Kista (Sweden)); Ohlsen, H.; Nordblad, P.; Larsson, T.; 
Ottoson, M.; Wernlund, L.-D. Risoe National Lab., Roskilde (Den- 
mark). Physics Dept. May 1992. (CONF-9205342-: Joint Nordic 
spring meeting '92; 3. Nordic conference on surface science; 6. 
Nordic symposium on computer simulation; 3. Nordic symposium 
on superconductivity, Nyborg (Denmark), 7-10 May 1992). In Pro- 
ceedings of the joint Nordic spring meeting ’92. [346p.] Order 
Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
production; BARIUM OXIDES; COPPER OXIDES; 
ELECTRICAL PROPERTIES; EPITAXY; EVAPORATION; FABRI- 
CATION; MAGNETIC PROPERTIES; MASS SPECTROSCOPY; 
MONOCRYSTALS; OXYGEN; SUBSTRATES; PRODUCTION; 
THIN FILMS; YTTRIUM OXIDES 


20364 (RISO-R-628(EN), pp. 266) Diamagnetic response of 
Bi-based superconductor carrying transport current. Ulyanov, 
A.N. (Royal Institute of Technology, Stockholm (Sweden)); Ko- 
renivski, V.N.; Rao, K.V.; Grishin, A.M. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
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Short communication. HIGH-TC SUPERCONDUCTORS / 
diamagnetism; BISMUTH OXIDES; ELECTRIC CURRENTS; GAL- 
VANOMAGNETIC EFFECT; GRANULAR MATERIALS; MAGNETIC 
PROPERTIES; DIAMAGNETISM; TEMPERATURE DEPENDENCE 


20365 (RISO-R-628(EN), pp. 275) Functional properties of 
single crystals and laser deposited thin films of cubic BKBO 
superconductors. Nogues, J. (Department of Condensed Matter 
Physics, Royal Institute of Technology, Stockholm (Sweden)); 
Moon, B.M.; Rao, K.V. Risoe National Lab., Roskilde (Denmark). 
Physics Dept. May 1992. (CONF-9205342-: Joint Nordic spring 
meeting '92; 3. Nordic conference on surface science; 6. Nordic 
symposium on computer simulation; 3. Nordic symposium on 
superconductivity, Nyborg (Denmark), 7-10 May 1992). In Proceea- 
ings of the joint Nordic spring meeting '92. [346p.] Order Number 
DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /thin 
films; THIN FILMS/cubic lattices; ANISOTROPY; BARIUM 
OXIDES; BISMUTH OXIDES; CRITICAL CURRENT; ELECTRO- 
MAGNETISM; ENERGY GAP; MONOCRYSTALS; POTASSIUM 
OXIDES; TEMPERATURE DEPENDENCE 


20366 (RISO-R-628(EN), pp. 207) Monte Carlo study of the 
mean-field theory of the three-dimensional anisotropic XY 
model. Weber, H. (Department of Physics, Technical University of 
Luleaa, Luleaa (Sweden)); Jensen, HJ. Risoe National Lab.., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting '92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
Short communication. HIGH-TC SUPERCONDUCTORS/mean- 
field theory; SUPERLATTICES/mean-field theory; ANISOTROPY; 
MAGNETIC FLUX; MONTE CARLO METHOD; PHASE 
TRANSFORMATIONS; SUPERLATTICES; THREE-DIMENSIONAL 
CALCULATIONS; TRANSITION TEMPERATURE; TWO- 
DIMENSIONAL CALCULATIONS; WEAK-COUPLING MODEL 


20367 (RISO-R-628(EN), pp. 214) Raman scattering in 
high-T, superconductors. Boerjesson, L. (Department of Physics, 
Chalmers University of Technology, Goeteborg (Sweden)). Risoe 
National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342—: Joint Nordic spring meeting "92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/raman 
effect; ELECTRON-PHONON COUPLING; ELECTRONIC STRUC- 
TURE; EXCITED STATES; MAGNONS; SCATTERING 


20368 (RISO-R-628(EN), pp. 216) Superconductivity in thin 
film multilayers. Fischer, Oe. (Department de Physique de la 
Matiere Condensee, Universite de Geneve, Geneve (Switzerland)); 
Triscone, J.-M.; Antognazza, L.; Brunner, O.; Mieville, L.; Koller, E. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-—: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. THIN FILMS/superconductivity; BAR- 
IUM OXIDES; COPPER OXIDES; EPITAXY; FLUCTUATIONS; 
HIGH-TC SUPERCONDUCTORS; LAYERS; MAGNETIC 
FLUX; MAGNETORESISTANCE; PRASEODYMIUM OXIDES; 
SUPERLATTICES; SUPERCONDUCTIVITY; TRANSITION TEM- 
PERATURE; YTTRIUM OXIDES 


20369 (RISO-R-628(EN), pp. 222) Epitaxial growth of high- 
T,. superconducting Bi2Sr2,CaCu20g,, thin films on MgO(001), 
LaAlO3(001), and NdGaO3(001). Reus, R. de (Department of 
Solid State Physics, Risoe National Laboratory, Roskilde (Den- 
mark)); Nielsen, M.; Seemann, R.; Sewing, A.; Johnson, R.L. 
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Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /thin 
films; THIN FILMS/epitaxy; ALUMINIUM OXIDES; BISMUTH OX- 
IDES; CALCIUM OXIDES; COPPER OXIDES; GALLIUM OXIDES; 
LANTHANUM OXIDES; MAGNESIUM OXIDES; NEODYMIUM OX- 
IDES; STRONTIUM OXIDES; SUBSTRATES; EPITAXY 


20370 (RISO-R-628(EN), pp. 227) Fabrication of Ag- 
sheathed Bi-2223 superconducting tapes. Li, Q. (NKT Research 
Center, Broendby (Denmark)); Brodersen, K.; Hjuler, H.A.; Freltoft, 
T. Risoe National Lab., Roskilde (Denmark). Physics Dept. May 
1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic 
conference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting 92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS 

Short communication HIGH-TC SUPERCONDUCTORS / 
magnetic tapes; BISMUTH OXIDES; CALCINATION; CALCIUM 
OXIDES; COPPER OXIDES; FABRICATION; LEAD OXIDES; 
POWDERS; SILVER; SINTERED MATERIALS; STRONTIUM OX- 
IDES 


20371 (RISO-R-628(EN), pp. 228) Investigation of magnetic 
flux noise in thin-films of high-temperature superconductors. 
Kuehle, A. (Physics Laboratory |, Ill, The Techical University of 
Denmark, Lyngby (Denmark)); Bindslev Hansen, J.; Schelde Ja- 
cobsen, C.; Mygind, J. Risoe National Lab., Roskilde (Denmark). 
Physics Dept. May 1992. (CONF-9205342-: Joint Nordic spring 
meeting '92; 3. Nordic conference on surface science; 6. Nordic 
symposium on computer simulation; 3. Nordic symposium on 
superconductivity, Nyborg (Denmark), 7-10 May 1992). In Proceed- 
ings of the joint Nordic spring meeting ’92. [346p.] Order Number 
DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /thin 
films; THIN FILMS/magnetic flux; NOISE; ROUGHNESS; SPEC- 
TRAL DENSITY; TIME DEPENDENCE 


20372 


(RISO-R-628(EN), pp. 229) Y-Ba-Cu-O thin films pro- 
duced by laser ablation and by co-evaporation techniques. 
Kuehle, A. (Physics Laboratory |, The Technical University of Den- 


mark, Lyngby (Denmark)); Hjort, S.; Rasmussen, |.; Skov, J.L.; 
Bindslev Hansen, J. Risoe National Lab., Roskilde (Denmark). 
Physics Dept. May 1992. (CONF-9205342-: Joint Nordic spring 
meeting '92; 3. Nordic conference on surface science; 6. Nordic 
symposium on computer simulation; 3. Nordic symposium on 
superconductivity, Nyborg (Denmark), 7-10 May 1992). In Proceea- 
ings of the joint Nordic spring meeting ’92. [346p.] Order Number 
DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /thin 
films; THIN FILMS/fabrication; ABLATION; BARIUM OXIDES; COP- 
PER OXIDES; EVAPORATION; LASERS; MAGNESIUM OXIDES; 
MICROWAVE EQUIPMENT; FABRICATION; YTTRIUM OXIDES 


20373 (RISO-R-628(EN), pp. 230) Melt-textured and doped 
YBa,Cu,0,_, plates with high critical current densities. 
Larsen, J.G. (Haldor Topsoee A/S, Lyngby (Denmark)); Baerendt- 
sen, H.D.; Sommerschield, J.G.; Dam, N.E.; Jacobsen, C.S. Risoe 
National Lzeb., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342—: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/plates; 
BARIUM OXIDES; COPPER OXIDES; CRITICAL CURRENT; 
CRYSTAL GROWTH; DOPED MATERIALS; FABRICATION; 
PLATES; MAGNETIZATION; MELTING; TEXTURE; TRANSITION 
TEMPERATURE; YTTRIUM OXIDES 
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20374 (RISO-R-628(EN), pp. 235) Ca-Th substitution in 
YBa,Cu,07_;: Raman scattering and calculation of the 
electron-phonon interaction. Boerjesson, L. (Physics Dept., 
Chalmers Univ. Techn., Goeteborg (Sweden)); Phuong, H.V.; Jarl- 
borg, T.; Andersson, M.; Rapp, Oe. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
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effect; BARIUM OXIDES; CALCIUM; COPPER OXIDES; ELEC- 
TROMAGNETIC INTERACTIONS; NEUTRON DIFFRACTION; 
PHONONS; SCATTERING; THORIUM; YTTRIUM OXIDES 


20375 (RISO-R-628(EN), pp. 236) (Ca,Pr) substitutions in 
Y- and Sm-based 1:2:3 superconductors. Andersson, M. (De- 
partment of Solid State Physics, The Royal Institute of Technology, 
Stockholm (Sweden)); Rapp, Oe.; Hegedues, Z.; Hoerlin, T.; Ny- 
gren, M.; Wen, T.L. Risoe National Lab., Roskilde (Denmark). 
Physics Dept. May 1992. (CONF-9205342-: Joint Nordic spring 
meeting '92; 3. Nordic conference on surface science; 6. Nordic 
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Short communication. SUPERCONDUCTORS /praseodymium; 
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TEMPERATURE; YTTRIUM OXIDES 


20376 (RISO-R-628(EN), pp. 238) Anisotropy in the trans- 
port measurements of YBa2Cu,0, with Y,BaCuO, inclusions 
in applied magnetic field. Tuset, P. (Division of Physics, The Nor- 
wegian Institute of Technology and SINTEF Applied Physics, 
Trondheim (Norway)); Karkut, M.G.; Heill, L.K.; Fossheim, K. Risoe 
National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting 92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 
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OXIDES; COPPER OXIDES; ENERGY-LEVEL TRANSITIONS; IN- 
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SUSCEPTIBILITY; SUPERCONDUCTIVITY; TEMPERATURE DE- 
PENDENCE; ANISOTROPY; YTTRIUM OXIDES 


20377 (RISO-R-628(EN), pp. 239) AC permeability as a 
probe of vortex glass- to -liquid transition in YBa,Cu,0, with 
Y2BaCuOs inclusions. Tuset, E.D. (Division of Physics, The Nor- 
wegian Institute of Technology and SINTEF Applied Physics, 
Trondheim (Norway)); Heill, L.K.; Sagdahl, L.T.; Karkut, M.G.; Fos- 
sheim, K. Risoe National Lab., Roskilde (Denmark). Physics Dept. 
May 1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. 
Nordic conference on surface science; 6. Nordic symposium on 
computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 
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Source: OSTI; NTIS; INIS. 
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CONDUCTORS; YTTRIUM OXIDES 


20378 (RISO-R-628(EN), pp. 241) Negative magnetoresis- 
tance in YBa2Cu307_, thin films. Holm, W. (Department of Solid 
State Physics, The Royal Institute of Technology, Stockholm (Swe- 
den)); Andersson, A.; Rapp, Oe.; Ivanov, Z.G.; Claeson, T. Risoe 
National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
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20379 (RISO-R-628(EN), pp. 244) Magnetic flux distribution 
and magnetic relaxation in polycrystalline Bi,Pb-Sr-Ca-Cu-O 
superconductors. Paasi, J. (Tampere University of Technology, 
Lab. of Electricity and Magnetism, Tampere (Finland)); Lahtinen, 
M.; Soederiund, L.; Polak, M.; Plechacek, V. Risoe National Lab.., 
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gen nonstoichiometry of the Y2BaCuOs. Jukna, A. (Lab. of HTC 
Supercond. Semiconductor Physics Institute, Vilnius (Lithuania)); 
Vengalis, B.; Vailionis, A.; Lisauskas, V.; Jasutis, V. Risoe National 
Lab., Roskilde (Denmark). Physics Dept. May 1992. (CONF- 
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20381 (RISO-R-628(EN), pp. 248) The MBE grown BiSr- 
CaCu0O thin films for the S-N electrical switches. Vengalis, B. 
(Lab. of HTC Supercond. Semiconductor Physics Institute, Vilnius 
(Lithuania)); Balevicius, S.; Flodstroem, A.; Brazdeikis, A. Risoe 
National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
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MUTH OXIDES; CALCIUM OXIDES; COPPER OXIDES; CRYSTAL 
GROWTH; MAGNESIUM OXIDES; MOLECULAR BEAMS; 
STRONTIUM OXIDES; SUBSTRATES; SUPERCONDUCTIVITY; 
SWITCHES; EPITAXY 


20382 (RISO-R-628(EN), pp. 250) Oxygen ordering and su- 
perconducting temperature of YBajCu30.,,. Lapinskas, S. 
(Department of Physics, Vilnius University, Vilnius (Lithuania)); Tor- 
nau, E.E. Risoe National Lab., Roskilde (Denmark). Physics Dept. 
May 1992. (CONF-9205342-—: Joint Nordic spring meeting '92; 3. 
Nordic conference on surface science; 6. Nordic symposium on 
computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 
Nordic spring meeting ’92. [346p.] Order Number DE93624440. 
Source: OSTI; NTIS; INIS. 

Short communication. COPPER OXIDES/order parameters; 
BARIUM OXIDES; HIGH-TC SUPERCONDUCTORS; OXYGEN; 
STOICHIOMETRY; SUPERCONDUCTIVITY; TEMPERATURE DE- 
PENDENCE; TRANSITION TEMPERATURE; YTTRIUM OXIDES 


20383 (RISO-R-628(EN), pp. 251) Thermal diffusivity and 
thermal conductivity of YBa,Cu,;07,_; and YBa2Cu,O, 
between 20 and 300 K. Andersson, B.M. (Department of Experi- 
mental Physics, Umeaa University, Umeaa (Sweden)); Sundqvist, 
B. Risoe National Lab., Roskilde (Denmark). Physics Dept. May 
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1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic 
conference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/thermal 
conductivity; HIGH-TC SUPERCONDUCTORSsthermal diffusivity; 
BARIUM OXIDES; COPPER OXIDES; TEMPERATURE DEPEN- 
DENCE; YTTRIUM OXIDES 


20384 (RISO-R-628(EN), pp. 252) A.C. susceptibility and X- 
ray diffraction: Two compatible methods in monitoring the 
volume fraction of high T. superconducting phases in powder 
samples. Nicolaides, G.K. (institute of Materials Science, N.C.S.R. 
"Demokritos”, Attiki (Greece)); Pissas, M.; Psycharis, V.; Niarchos, 
D. Risoe National Lab., Roskilde (Denmark). Physics Dept. May 
1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic 
conference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting 92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /phase 
transformations; ALTERNATING CURRENT; BISMUTH OXIDES; 
CALCIUM OXIDES; COPPER OXIDES; LEAD OXIDES; POW- 
DERS; QUANTITATIVE CHEMICAL ANALYSIS; STRONTIUM 
OXIDES; VOLUME; X-RAY DIFFRACTION 


20385 (RISO-R-628(EN), pp. 260) A neutron diffraction 
study of Y;Bag_ySryCu3_,MexO7_4 (Me=Co, Al, Fe): Struc- 
tural changes related to charge transfer and compression 
effects. Eriksson, S.-G. (Dept. of Inorganic Chem., Chalmers 
University of Technology, Goeteborg (Sweden)); Stroem, C.; Jo- 
hansson, L.-G.; Simon, A.; Mattausch, H. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342—-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ‘92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /charge 
transport; ALUMINIUM OXIDES; BARIUM OXIDES; CHARGE DIS- 
TRIBUTION; COBALT OXIDES; COMPRESSION; COPPER 
OXIDES; CRYSTAL STRUCTURE; DOPED MATERIALS; IRON 
OXIDES; NEUTRON DIFFRACTION; STRONTIUM OXIDES; 
STRUCTURAL CHEMICAL ANALYSIS; SUPERCONDUCTIVITY; 
YTTRIUM OXIDES 


20386 (RISO-R-628(EN), pp. 270) Interaction of high and 
low T.-phases in thin multiphase Bi-Sr-Ca-Cu-O films. Grishin, 
A.M. (Donetsk Physical-Technical Institute, Donetsk (Ukraine)); 
Gusakov, G.V.; Mukhin, A.B.; Vengalis, B.; Flodstroem, A. Risoe 
National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting '92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. THIN FiLMS/electronic structure; BIS- 
MUTH OXIDES; CALCIUM OXIDES; COPPER OXIDES; 
ELECTRICAL PROPERTIES; IMPURITIES; INTERACTIONS; 
MAGNESIUM OXIDES; PHASE TRANSFORMATIONS; STRON- 
TIUM OXIDES; SUBSTRATES; SUPERCONDUCTING FILMS; 
TEMPERATURE DEPENDENCE 


20387 (SAND—93-0366C) Phase separation, an- 
tiferromagnetism, and superconductivity in 
superconducting-superoxygenated La2_,Sr,CuO,,5. Kwei, G.H. 
(Los Alamos National Lab., NM (United States)); Goldstone, J.A.; 
Lawson, A.C.; Schirber, J.E.; Morosin, B.; Venturini, E.L.; Voigt, 
J.A. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789 ;W-7405-ENG-36. 
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(CONF-930367—2: Conference on spectroscopies in novel super- 
conductors, Santa Fe, NM (United States), 17-19 Mar 1993). Order 
Number DE93009852. Source: OSTI; NTIS; GPO Dep. 

Lao_,Sr,CuO,4,5 with x = 0.01, 0.025, 0.050, 0.10 and 0.16 and 
excess oxygen 6 incorporated by high-pressure O2 anneals. These 
compounds were examined using time-of-flight neutron diffraction 
data. Various models were fit by Rietveld least-squares refinement, 
with the maximum amount of & being only of the order of 10 stan- 
dard deviations. 6 is largest for x near 0, is zero for x = 0.10 and is 
intermediate for x = 0.16. Only the sample with x = 0.01 is found to 
phase separate distinctly into a nearly stoichiometric phase with 6 
~ 0 and an oxygen-rich superconducting phase as the temperature 
is lowered. Coincidence of phase separation and Neel temperature 
strongly suggests that the phase separation is driven by free en- 
ergy provided by long-range antiferromagnetic ordering in the 
nearly stoichiometric, weakly Sr-doped Laj_,Sr,CuO,4. The excess 
oxygen stoichiometry shows that at low values of x, hole doping is 
provided primarily by the excess oxygen, and is enhanced sub- 
stantially by phase separation. At larger values of x, excess 
oxygen is no longer incorporated, and hole doping is provided by 
the substitution of Sr** for Lat. 


20388 (UCRL-ID—111386) Scale-up of LLNL fused silica 
polishing process. Tesar, A. (Lawrence Livermore National Lab., 
CA (United States)); Fuchs, B.; Gowac, E.; Waite, S. Lawrence 
Livermore National Lab., CA (United States). 1 Aug 1992. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93012387. Source: 
OSTI; NTIS; GPO Dep. 

A highly efficient, high surface quality fused silica polishing pro- 
cess which was developed on small polishing machines was tested 
on a 1.2 meter commercial planetary continuous polishing ma- 
chine. Resulting efficiency and surface quality are described. It was 
found that the polishing results on this machine were similar to 
those previously reported. 


3606 Other Materials 


Refer also to citation(s) 18725, 19002, 19003, 19004, 19012, 
19013, 19093, 19096, 19099, 19179, 19214, 19390, 19436, 19438, 
19439, 19440, 19688, 19690, 19761, 19788, 19808, 19987, 19988, 
20133, 20134, 20175, 20217, 20226, 20227, 20236, 20259, 20320, 
20339, 20344, 20347, 20348, 20544, 20559, 20578, 20658, 20681, 
20709, 20731, 20746, 20986, 20987, 21041, 21070, 21092, 21113, 
21136, 21142, 21758, 22443, 22517 


20389 (ANL/APS/LS—184, pp. 15, Paper 57) Real-time x-ray 
studies of strain kinetics in In,Ga,_, As quantum well struc- 
tures. Clarke, R. (Univ. of Michigan, Ann Arbor (US)); Passos, 
W.D.; Lowe, W.; Rodricks, B.G.; Brizard, C. Argonne National Lab., 
IL (United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. In Selected publications related to the experimental 
facilities of the Advanced Photon Source, 1987-1991. 741p. Order 
Number DE92014067. Source: OSTI; NTIS; INIS. 

A new time-resolved x-ray method of probing the kinetics of in- 
terfacial strains in semiconductor heterostructures is presented. 
High-resolution synchrotron radiation measurements of the strain 
relaxation during rapid thermal annealing show that the lattice dila- 
tion of an as-grown quantum well structure is relieved cooperatively 
by a series of sluggish discontinuous transitions. Well defined 
metastable states of strain are observed between the transitions. 


20390 (ANL/MSD/CP-77924) Structure of liquid trivalent 
salts. Price, D.L. (Argonne National Lab., IL (United States). Mate- 
rials Science Div.); Saboungi, M.L.; Howells, W.S.; Tosi, M.P. 
Argonne National Lab., IL (United States). Materials Science Div. 
Apr 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930571-9: 183. 
Electrochemical Society meeting, Honolulu, HI (United States), 16- 
21 May 1993). Order Number DE93011766. Source: OSTI; NTIS; 
GPO Dep. 

Total neutron scattering measurements have been made on 
three trivalent molten salts: InClz (605C), BiCl,(300C) and Bil, 
(420C). Results are discussed in the general context of ordering, 
bonding and macroscopic properties of trivalent molten salts. 
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20391 (ANSTO-E-693) The measurement of minority car- 
rier diffusion lengths for high purity GaAs, using an electron 
beam induced current technique. Butcher, K.S.A.; Alexiev, D.; 
Tansley, T.L.; Leung, S. Australian Nuclear Science and Technol- 
ogy Organisation, Lucas Heights, NSW (Australia). Jul 1990. [13p.] 
Order Number DE93622236. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Measurements of minority carrier diffusion lengths for p-type and 
n-type GaAs were carried out using an electron beam induced cur- 
rent technique. The GaAs material was grown by liquid phase 
epitaxy at the Australian Nuclear Science and Technology Organi- 
sation. The diffusion lengths measured for the n-type materials 
show good agreement with past results for material of similar pu- 
rity. For higher purity p-type and n-type samples, diffusion lengths 
were observed which are larger than any previously reported. For 
different electron beam voltages the observed values of diffusion 
length were unaffected by surface recombination. This again indi- 
cates very pure material. The diffusion length measurements 
reported here indicate that the LPE GaAs samples being produced 
by the Australian Nuclear Science and Technology Organisation's 
Radiation Detectors Project are of the highest quality for producing 
X-rays and low energy gamma ray radiation detectors. 20 refs., 2 
tabs., 4 figs. 


20392 (ANSTO-E-702) Liquid phase epitaxy of gallium ar- 
senide - a review. Alexiev, D.; Edmondson, M.; Butcher, K.S.A.; 
Tansley, T. Australian Nuclear Science and Technology Organisa- 
tion, Lucas Heights, NSW (Australia). Jul 1992. [20p.] Order 
Number DE93622212. Source: OSTI; NTIS (US Sales Only); INIS. 

Liquid phase epitaxy of gallium arsenide has been investigated 
intensively from the late 1960’s to the present and has now a 
special place in the manufacture of wide band, compound semi- 
conductor radiation detectors. Although this particular process 
appears to have gained prominence in the last three decades, the 
authors point out that its origins reach back to 1836 when Franken- 
heim made his first observations. A brief review is presented from 
a semiconductor applications point of view on how this subject de- 
veloped. 70 refs., 5 figs. 


20393 (ANSTO-E-707) Surface passivation of high-purity 
germanium gamma-ray detector. Alexiev, D.; Butcher, K.S.A.; 
Edmondson, M.; Lawson, E.M. Australian Nuclear Science and 
Technology Organisation, Lucas Heights, NSW (Australia). Jan 
1993. [86p.] Order Number DE93622213. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The experimental work consists of two parts. The first involves 
fabrication of hyper-pure germanium gamma ray detectors using 
standard surface treatment, chemical etchings and containment in 
a suitable cryostat. Then, after cooling the detectors to 77 K, y-ray 
emissions from radioisotopes are resolved, resolution, depletion 
depth, Vr, versus Ip characteristics and /Na -Np/of the germanium 
are measured. The second part of the work involves investigation of 
surface states in an effort to achieve long-term stability of operating 
characteristics. Several methods are used: plasma hydrogenation, 
a-Si and a-Ge pinch-off effect and simple oxidation. A-Ge and a-Si 
thicknesses were measured using Rutherford backscattering tech- 
niques; surface states were measured with deep level transient 
spectroscopy and diode reverse current versus reverse voltage 
plots. Some scanning electron microscope measurements were 
used in determining major film contaminants during backscattering 
of a-Si and a-Ge films. Surface passivation studies revealed unex- 
pected hole trapping defects generated when a-Ge:H film is 
applied. The a-Si:H films were found to be mechanically strong, no 
defect traps were found and preliminary results suggest that such 
films will be good passivants. 14 refs., 2 tabs., 7 figs., 13 ills. 


20394 (CONF-920262-, pp. 32-86) Diamond films: Histori- 
cal perspective. Messier, R. (Pennsylvania State Univ., University 
Park (US)). Argonne National Lab., IL (United States). Jan 1993. 
From Workshop on diamond and diamond-like carbon film for the 
transportation industry; Argonne, IL (United States); 4-5 Feb 1992. 
In Workshop on diamond and diamond-like-carbon films for the 
transportation industry. 385p. Order Number DE93007491. 
Source: OSTI; NTIS; INIS. 

This section is a compilation of notes and published international 
articles about the development of methods of depositing diamond 





fiims. Vapor deposition articles are included from American, Rus- 
sian, and Japanese publications. The international competition to 
develop new deposition methodologies is stressed. The current 
status of chemical vapor deposition of diamond is assessed. 


20395 (CONF-920262-, pp. 87-115) CVD diamond - funda- 
mental phenomena. Yarbrough, W.A. (Pennsylvania State Univ., 
University Park (US)). Argonne National Lab., IL (United States). 
Jan 1993. From Workshop on diamond and diamond-like carbon 
film for the transportation industry; Argonne, IL (United States); 4-5 
Feb 19292. In Workshop on diamond and diamond-like-carbon films 
for the transportation industry. 385p. Order Number DE93007491. 
Source: OSTI; NTIS; INIS. 

This compilation of figures and diagrams addresses the basic 
physical processes involved in the chemical vapor deposition of di- 
amond. Different methods of deposition are illustrated. For each 
method, observations are made of the prominent advantages and 
disadvantages of the technique. Chemical mechanisms of nucle- 
ation are introduced. 


20396 (CONF-920262-, pp. 12-31) Diamond and diamond- 
like films for transportation applications. Perez, J.M. Argonne 
National Lab., IL (United States). Jan 1993. From Workshop on di- 
amond and diamond-like carbon film for the transportation industry; 
Argonne, IL (United States); 4-5 Feb 1992. In Workshop on dia- 
mond and diamond-like-carbon films for the transportation industry. 
385p. Order Number DE93007491. Source: OSTI; NTIS; INIS. 

This section is a compilation of transparency templates which 
describe the goals of the Office of Transportation Materials (OTM) 
Tribology Program. The positions of personnel on the OTM are 
listed. The role and mission of the OTM is reviewed. The purpose 
of the Tribology Program is stated to be ‘to obtain industry input on 
program(s) in tribology/advanced lubricants areas of interest’. The 
objective addressed here is to identify opportunities for cost 
effective application of diamond and diamond-like carbon in trans- 
portation systems. 


20397 


(CONF-920262-, pp. 116-164} Comparative evalua- 
tion of CVD diamond technologies. Anthony, T.R. (General 
Electric Corporate Research & Development Center, Schenectady, 
NY (US)). Argonne National Lab., IL (United States). Jan 1993. 
From Workshop on diamond and diamond-like carbon film for the 
transportation industry; Argonne, IL (United States); 4-5 Feb 1992. 
In Workshop on diamond and diamond-like-carbon films for the 


transportation industry. 
Source: OSTI; NTIS; INIS. 

Chemical vapor deposition (CVD) of diamonds occurs from 
hydrogen-hydrocarbon gas mixtures in the presence of atomic hy- 
drogen at subatmospheric pressures. Most CVD methods are 
based on different means of generating and transporting atomic 
hydrogen in a particular system. Evaluation of these different tech- 
niques involves their capital costs, material costs, energy costs, 
labor costs and the type and quality of diamond that they produce. 
Currently, there is no universal agreement on which is the best 
technique and technique selection has been largely driven by the 
professional background of the user as well as the particular appli- 
cation of interest. This article discusses the criteria for evaluating a 
process for low-pressure deposition of diamond. Next, a brief his- 
tory of low-pressure diamond synthesis is reviewed. Several 
specific processes are addressed, including the hot filament pro- 
cess, hot filament electron-assisted chemical vapor deposition, and 
plasma generation of atomic hydrogen by glow discharge, mi- 
crowave discharge, low pressure radio frequency discharge, high 
pressure DC discharge, high pressure microwave discharge jets, 
high pressure RF discharge, and high and low pressure flames. 
Other types of diamond deposition methods are also evaluated. 
101 refs., 15 figs. 


385p. Order Number DE93007491. 


20398 (CONF-920262—, pp. 165-183) lon-beam technolo- 
gies. Fenske, G.R. (Argonne National Lab., IL (US)). Argonne 
National Lab., IL (United States). Jan 1993. From Workshop on di- 
amond and diamond-like carbon film for the transportation industry; 
Argonne, IL (United Staies); 4-5 Feb 1992. In Workshop on dia- 
mond and diamond-like-carbon films for the transportation industry. 
385p. Order Number DE93007491. Source: OSTI; NTIS; INIS. 
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This compilation of figures and diagrams reviews processes for 
depositing diamond/diamond-like carbon films. Processes ad- 
dressed are chemical vapor deposition (HFCVD, PACVD, etc.), 
plasma vapor deposition (plasma sputtering, ion beam sputtering, 
evaporation, etc.), low-energy ion implantation, and hybrid 
processes (biased sputtering, IBAD, biased HFCVD, etc.). The tri- 
bological performance of coatings produced by different means is 
discussed. 


20399 (CONF-920262-, pp. 184-229) Characterization meth- 
ods. Glass, J.T. (North Carolina State Univ., Raleigh (US)) 
Argonne National Lab., IL (United States). Jan 1993. From 
Workshop on diamond and diamond-like carbon film for the trans- 
portation industry; Argonne, IL (United States); 4-5 Feb 1992. In 
Workshop on diamond and diamond-like-carbon films for the trans- 
portation industry. 385p. Order Number DE93007491. Source: 
OSTI; NTIS; INIS 

Methods discussed in this compilation of notes and diagrams are 
Raman spectroscopy, scanning electron microscopy, transmission 
electron microscopy, and other surface analysis techniques (auger 
electron spectroscopy, x-ray photoelectron spectroscopy, electron 
energy loss spectroscopy, and scanning tunnelling microscopy). A 
comparative evaluation of different techniques is performed. In- 
vacuo and in-situ analyses are described. 


20400 (CONF-920262-, pp. 230-334) Structure and proper- 
ties of diamond and diamond-like films. Clausing, R.E. (Oak 
Ridge National Lab., TN (US)). Argonne National Lab., IL (United 
States). Jan 1993. From Workshop on diamond and diamond-like 
carbon film for the transportation industry; Argonne, IL (United 
States); 4-5 Feb 1992. In Workshop on diamond and diamond-like- 
carbon films for the transportation industry. 385p. Order Number 
DE93007491. Source: OSTI; NTIS; INIS. 

This section is broken into four parts: (1) introduction, (2) natural 
lla diamond, (3) importance of structure and composition, and (4) 
control of structure and properties. Conclusions of this discussion 
are that properties of chemical vapor deposited diamond films can 
compare favorably with natural diamond, that properties are 
anisotropic and are a strong function of structure and crystal per- 
fection, that crystal perfection and morphology are functions of 
growth conditions and can be controlled, and that the manipulation 
of texture and thereby surface morphology and internal crystal per- 
fection is an important step in optimizing chemically deposited 
diamond films for applications. 


20401 (CONF-920262-, pp. 346-349) Panel 2 - properties of 
diamond and diamond-like-carbon films. Blau, P.J. (Oak Ridge 
National Lab., TN (US)); Clausing, R.E.; Ajayi, O0.0.; Liu, Y.Y.; 
Purohit, A.; Bartelt, P.F.; Baughman, R.H.; Bhushan, B.; Cooper, 
C.V.; Dugger, M.T.; Freedman, A. Argonne National Lab., IL 
(United States). Jan 1993. From Workshop on diamond and 
diamond-like carbon film for the transportation industry; Argonne, 
IL (United States); 4-5 Feb 1992. In Workshop on diamond and 
diamond-like-carbon films for the transportation industry. 385p. Or- 
der Number DE93007491. Source: OSTI; NTIS; INIS. 

This panel attempted to identify and prioritize research and de- 
velopment needs in determining the physical, mechanical and 
chemical properties of diamond and diamond-like-carbon films (D/ 
DLCF). Three specific goals were established. They were: (1) To 
identify problem areas which produce concern and require a better 
knowledge of D/DLCF properties. (2) To identify and prioritize key 
properties of D/DLCF to promote transportation applications. (3) To 
identify needs for improvement in properties-measurement meth- 
ods. Each of these goals is addressed subsequently. 


20402 (CONF-920262-, pp. 350-356) Panel 3 - characteriza- 
tion. Erck, R.A. (Argonne National Lab., IL (US)); Erdemir, A.; 
Janghsing Hsieh; Lee, R.H.; Xian Zheng Pan; Deming Shu; Feld- 
man, A.; Glass, J.T.; Kleimer, R.; Lawton, E.A.; McHargue, C.J. 
Argonne National Lab., IL (United States). Jan 1993. From 
Workshop on diamond and diamond-like carbon film for the trans- 
portation industry; Argonne, IL (United States); 4-5 Feb 1992. In 
Workshop on diamond and diamond-like-carbon films for the trans- 
portation industry. 385p. Order Number DE93007491. Source: 
OSTI; NTIS; INIS. 
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The task of this panel was to identify and prioritize needs in the 
area of characterization of diamond and diarmond-like-carbon (DLC) 
films for use in the transportation industry. Until recent advances in 
production of inexpensive films of diamonds and DLC, it was not 
feasible that these materials could be mass produced. The Charac- 
terization Panel is restricting itself to identifying needs in areas that 
would be most useful to manufacturers and users in producing and 
utilizing diamond and DLC coatings in industry. These characteri- 
zation needs include in-situ monitoring during growth, relation of 
structure to performance, and standards and definitions. 


20403 (CONF-920262-, pp. 357-375) Panel 4 - applications 
to transportation. Nichols, F. (Argonne National Lab., IL (US)); 
Au, J.; Bhattacharya, R.; Bhushan, B.; Blunier, D.; Boardman, B.; 
Brombolich, L.; Davidson, J.; Graham, M. Argonne National Lab., 
IL (United States). Jan 1993. From Workshop on diamond and 
diamond-like carbon film for the transportation industry; Argonne, 
IL (United States); 4-5 Feb 1992. In Workshop on diamond and 
diamond-like-carbon films for the transportation industry. 385p. Or- 
der Number DE93007491. Source: OSTI; NTIS; INIS. 

The aim of this group was to compile a listing of current and an- 
ticipated future problem areas in the transportation industry where 
the properties of diamond and DLC films make them especially 
attractive and where the panel could strongly endorse the estab- 
lishment of DOE/Transportation Industry cooperative research 
efforts. This section identifies the problem areas for possible appli- 
cations of diamond/DLC technology and presents indications of 
current approaches to these problems 


20404 (CONF-920262-, pp. 335-345) Panel 1 - comparative 
evaluation of deposition technologies. Fenske, G.R. (Argonne 
National Lab., IL (US)); Stodolsky, F.; Benson, D.K.; Pitts, R.J.; 
Bhat, D.G.; Yulin Chen; Gat, R.; Sunkara, M.K.; Kelly, M.; Lawler, 
J.E.; Nagle, D.C. Argonne National Lab., IL (United States). Jan 
1993. From Workshop on diamond and diamond-like carbon film 
for the transportation industry; Argonne, IL (United States); 4-5 Feb 
1992. In Workshop or, diamond and diamond-like-carbon films for 
the transportation indusiry. 385p. Order Number DE93007491. 
Source: OSTI; NTIS; INIS 

This working group attempted to evaluate/compare the different 
types of deposition techniques currently under investigation for de- 
positing diamond and diamond-like carbon films. A table lists the 
broad types of techniques that were considered for depositing dia- 
mond and diamond-like carbon films. After some discussion, it was 
agreed that any evaluation of the various techniques would be de- 
pendent on the end application. Thus the next action was to list the 
different areas where diamond and DLC films could find applica- 
tions in transportation. These application areas are listed in a table 
The table intentionally does not go into great detail on applications 
because that subject is dealt with specifically by Panel No. 4 - Ap- 
plications To Transportation. The next action concentrated on 
identifying critical issues or limitations that need to be considered 
in evaluating the different processes. An attempt was then made to 
rank different broad categories of deposition techniques currently 
available or under development based on the four application ar- 
eas and the limitations. These rankings/evaluations are given for 
diamond and DLC techniques. Finally, the working group tried to 
identify critical development and research issues that need to be 
incorporated into developing a long-term program that focuses on 
diamond/DLC coatings for transportation needs. 5 tabs. 


20405 (CONF-921101—105) Characterization of thermal an- 
nealed Bi implanted silica. Morgan, S.H. (Fisk Univ., Nashville, 
TN (United States). Dept. of Physics); Henderson, D.O.; Pan, Z.; 
Magruder, R.H. lil; Zuhr, R.A. Oak Ridge National Lab., TN (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States); National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Grant: 
NAGW-2925. From 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93009712. Source: OSTI; NTIS; INIS; GPO Dep. 
Optical and infrared reflection spectra for Bi implanted silica are 
reported as a function of dose and thermal annealing. A series of 
high purity silica samples were implanted with Bi ions at an energy 
of 350 KeV. Doses were 1 x 1016 and 1.0 x 10’? ions/cm? at 
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5uamps/cm*. The samples were subsequently thermally annealed 
at 400, 600 and 800C. The optical absorption from 6.2 to 1.8 eV 
and infrared reflectance from 5000 to 450 cm~' were measured 
before and after annealing. Effects of thermal annealing are 
strongly dependent on Bi content. 


20406 (CONF-921101-106) Optical bleaching of bismuth 
implanted silica glass: A threshold effect. Park, S.Y. (Vanderbilt 
Univ., Nashville, TN (United States). Dept. of Materials Science 
and Engineering); Magruder, R.H. Ill; Weeks, R.A.; Zuhr, R.A. Oak 
Ridge National Lab., TN (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93009716. Source: OSTI; NTIS; INIS; GPO Dep. 

The near surface regions of high purity silica glass discs, Spec- 
trosil A, were modified by implantation with bismuth ions at 160 
key and room temperature. The glasses implanted with a nominal 
dose of 6x10'® Biicm® at ~5 wA/cm* were subsequently bleached 
with a 5.0 eV KrF pulsed excimer laser. The laser had an average 
pulse duration of ~20 ns and repetition rate of 10 Hz. It was found 
that the bleaching was dependent upon the power density of the 
laser for a constant total integrated energy. lon backscattering and 
optical absorption measurements were made before and after laser 
irradiation. Large changes in optical density and depth distribution 
of the implanted ions were observed at power densities of >45 mJ/ 
cm*-pulse. Onset of threshold for bleaching of silica glass im- 
planted with 6x 1016 Bi/cm? at 160 key and at room temperature is 
between 30 and 45 mJ/cm?-pulse. 


20407 (DOE/CE/23810-5) Chemical and thermal stability. of 
refrigerant-lubricant mixtures with metals: Final report. Hutten- 
locher, D.F. Spauschus Associates, Inc., Atlanta, GA (United 
States). 9 Oct 1992. 118p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-91CE23810. Order Number 
DE93013082. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of a sealed tube stability study 
on twenty-one refrigerant-lubricant mixtures selected from the fol- 
lowing groupings: HFCs R-32, R-125, R-134, R-134a, R-143a, and 
R-152a with one or more lubricants selected from among three 
pentaerythritol esters and three polyalkylene glycols. All lubricants 
were carefully predried to 25 ppm or less moisture content. HCFCs 
R-22, R-123, R-124, and R-142b, as well as CFC R-11, with one 
or more lubricants selected from among two mineral oils and one 
alkylbenzene fluid. Bach test mixture was aged at three tempera- 
ture levels. 


20408 (DOE/ER/45095—7) Vibrational and electronic prop- 
erties of clusters and ultrathin films: Progress report. Lannin, 
J.S. Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Physics. [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-84ER45995. Order Num- 
ber DE93012291. Source: OSTI; NTIS; GPO Dep. 

This covers ~ 26 months of research. In addition to clusters and 
thin films, studies of bulk fullerene and amorphous carbon are also 
reported. Results and activities are reported under the headings: 
structure of Ceo, dynamics of Cg, Raman scattering of fullerene- 
based systems, Bi clusters, and amorphous carbon structure. 


20409 (DOE/ER/45202-T1) Wetting and dispersion in ce- 
ramic/polymer melt injection molding systems: Final report. 
Sacks, M.D. (Florida Univ., Gainesville, FL (United States). Dept. 
of Materials Science and Engineering); Williams, J.W. Florida 
Univ., Gainesville, FL (United States). Dept. of Materials Science 
and Engineering. [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-85ER45202. Order Num- 
ber DE93013240. Source: OSTI; NTIS; GPO Dep. 

This program had two major areas of emphasis: (1) factors influ- 
encing state of particulate dispersion and rheological properties of 
ceramic powder/polymer melt mixtures, and (2) effect of interfacial 
bonding strength on mechanical and rheological properties of ce- 
ramic particle/polymer composites. Alumina and silica in various 
polyethylenes were used. 





20410 (DOE/ER/45252-6) Fracture behavior of surface- 
modified ceramics: Progress report, June 1, 1992-May 31, 
1993. Green, DJ. Pennsylvania State Univ., University Park, PA 
(United States). Dept. of Materials Science and Engineering. Apr 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-86ER45252. Order Number DE93013707. 
Source: OSTI; NTIS; GPO Dep. 

Research was done in 3 areas: fracture behavior of ion- 
exchanged glasses, fracture of SiC-coated graphite, and subcritical 
crack growth in ion-exchanged glasses. 


20411 (DOE/ER/45437-2) Determination of concentration 
profiles at interfaces and surfaces of partially miscible 
polymer blends: Final Technical report, September 25, 1990— 
December 24, 1992. Rafailovich, M.; Sokolov, J. State Univ. of 
New York, Stony Brook, NY (United States). Dept. of Materials Sci- 
ence and Engineering. 30 Apr 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER45437. 
Order Number DE93013140. Source: OSTI; NTIS; GPO Dep. 

The research is divided among several topics: wetting of thin liq- 
uid polyethylene-propylene films, Fourier reconstruction of density 
profiles of thin films using anomalous x-ray reflectivity, and temper- 
ature and concentration effects on grafted polymers in the melt. 3 
figs. 


20412 (DOE/FTR-93011433) [Travel to Spain and Egypt for 
glass science and engineering]: Foreign trip report, October 
3-19, 1992. Brow, R.K. Sandia National Labs., Albuquerque, NM 
(United States). 29 Oct 1992. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 


Order Number DE93011433. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The International Congress on Glass (ICG), held every three 
years, is the most important international meeting on glass sci- 
ence. | presented a paper entitled “Bonding in Simple Phosphate 
Glass” in one ofthe sessions on glass structure. | had substantive 
discussions with a number of researchers from the US, Germany, 


Japan, the UK, Romania, and Spain on various aspects of glass 
science, particularly phosphate and on optical glasses. | spent part 
of one day at the Spanish Institute of Ceramics and Glass, hosted 
by Prof. Jose Moya where | discussed ceramic-metal and glass- 
metal bonded systems. 


20413 (DOE/NASA-50306-2) The effect of processing and 
compositional changes on the tribology of PM212 in air. Bog- 
danski, M.S. (Case Western Reserve Univ., Cleveland, OH (United 
States)); Sliney, H.E.; DellaCorte, C. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis Re- 
search Center. [1993]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al01-91CE50306. (NASA-TM— 
105945;CONF-9305165-1: 1993 STLE annual meeting, Calgary 
(Canada), 17-20 May 1993). Order Number DE93011654. Source: 
OSTI; NTIS; GPO Dep. 

The effects of processing and compositional variations on the tri- 
bological performance of PM212 were investigated. PM212 is a 
self-lubricating powder metallurgy composite, comprised of a wear- 
resistant metal bonded chromium carbide matrix, containing the 
solid lubricants barium fluoride/calcium fluoride eutectic and silver. 
Several composites were formulated which had lubricant, matrix, 
and processing variations. Processing variations included sintering 
and hot isostatic pressing. Pins fabricated from the composites 
were slid against superalloy disks in a pinon-disk tribometer to 
study the tribological properties. Several composites exhibited low 
friction and wear in sliding against a nickel-based superalloy. The 
good tribological performance by several different composites 
showed that the composition of PM212 can be altered without dra- 
matically affecting performance. 


20414 (DOE/OR/21428-T1) Apparent thermal conductivity 
of polyurethane foam insulation, containing various HCFC 
blends, from 125 to 335 K: [Final report]. Smith, D.R. National 
Inst. of Standards and Technology, Boulder, CO (United States). 
Center for Chemical Technology. [1993]. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al05- 
840R21428. Order Number DE93012534. Source: OSTI; NTIS; 
GPO Dep. 
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The specimens contain several different blends of HCFC 123 
and HCFC 141b as fill gases. Effects of thickness on conductivity 
and, indirectly, on aging were studied by repeating measurements 
of conductivity of one specimen whose thickness was reduced in 
6-mm steps from 25 to 6 mm. The effect of aging was directly 
studied by repeating conductivity measurements, after a lapse of 
time, on two different specimens. The conductivities of all speci- 
mens rise linearly with temperature over the lowest (125 to 220 K) 
and the highest (280 to 335 K) range of temperature, but pass 
through a local maximum at about 225 K and a local minimum at 
about 2735 K. The slopes of the two linear portions are approxi- 
mately equal. For all specimens the conductivity functions below 
the local maximum practically coincide. The position of the local 
minimum is independent of fill gas species or mixture, while the lo- 
cation and height of the local maximum depends on fill gas species 
and on effects of aging. Functional relationships between the con- 
ductivity and temperature are obtained for each specimen in the 
form of ratios of cubic polynomials, the simplest form that accu- 
rately models the temperature dependence of conductivity over the 
whole range studied. 


20415 (I\C—92/433) Properties of chipboard. Baryeh, E.A. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Mar 1993. 
[50p.] Order Number DE93624496. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Density, permeability, porosity, water absorption and swelling 
characteristics have been assessed for chipboard made out of saw 
dust and an adhesive. Results indicated that permeability increases 
as porosity increases and both decrease with increase in board 
density. Permeability, 1/a and porosity, p were found to relate to 
the density, p as follows: 1/a = Ae*? and p = Be? while porosity 
and permeability were found to follow the relation: p = C(1/a)°. It 
was also found that the lower the board density, the higher its wa- 
ter absorption and swelling. Thermal conductivity, specific heat and 
calorific value were also assessed. Results revealed that thermal 
conductivity increases nonlinearly with increasing density, while it 
decreases linearly with increasing porosity. Specific heat also in- 
creases linearly with increasing density and temperature. However, 
calorific value was found to be independent of density. Mechanical 
properties increase as the density increases except for the pene- 
tration depth. It was found that the tensile strength, modulus of 
rupture, shear strength, hardness, resistance to cutting and impact 
strength vary linearly with the density, while the degree of elasticity 
has a nonlinear relation with the density. The board is generally 
stronger in bending than in compression and tension in descending 
order of strength. (author). 18 refs, figs. 


20416 (IC—93/16) Variation of the conductivity with the 
mole fraction of sodium and lithium in phosphate and borate 
glasses. Tang Duogiang (international Centre for Theoretical 
Physics, Trieste (Italy)); Chen Rongjin; Xie Kexin. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1993. [7p.] Order 
Number DE93622239. Source: OSTI; NTIS (US Sales Only); INIS. 

The variation of the conductivity of two series of Na - Li - P and 
Na - Li - B ionic conductor glasses with the mole fraction of Na 
and Li ions are measured. "Mixed Alkali Effect” (MAE) is observed. 
A primary analysis of the physical mechanism of this effect is 
given. (author). 8 refs, 8 figs, 2 tabs. 


20417 (IC-93/66) Order parameters of two phase transi- 
tions in ES-mixtures. Mejdani, R. (international Centre for 
Theoretical Physics, Trieste (Italy)); Gashi, A. International Centre 
for Theoretical Physics, Trieste (Italy). Apr 1993. [18p.] Order Num- 
ber DE93624495. Source: OSTI; NTIS (US Sales Only); INIS. 

Our model is the ES-mixture of ellipsoidal (E) and spherical (S) 
molecules dispersed on b.c.c. lattice with a ratio of concentration 
different from 1:1. Minimizing numerically the effective 
thermodynamic potential, obtained in the usual molecular-field ap- 
proximation, we have studied the variation of the orientational and 
positional order parameters for different values of concentration, 
molecular parameter (of ellipsoidal molecules) and interaction con- 
stants. We have checked also the coupling effects arising from the 
interplay between orientational and positional degree of freedom. 
Determining the critical temperatures for two kinds of transitions we 
have obtained the (critical temperatures-concentration) phase dia- 
gram, where the transition lines define four regions corresponding 
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to the completely disordered mixture, the only positionally ordered 
mixture, the only orientationally ordered mixture and the position- 
ally and orientationally ordered mixture. Thus, in large line, our 
model of ES-mixture reproduces qualitatively some features of the 
behaviour of plastic and liquid crystals. (author). 20 refs, 7 figs. 


20418 (INIS-JP-007, pp. 639-642) lon beam _ radiation 
effects on polyimide films. Matsumoto, Y. (Sumitomo Electric In- 
dustries Ltd., Osaka (Japan)); Matsuura, Y.; Hibino, Y.; lwata, K.; 
Komaki, Y.; Ishikawa, N.; Sakurai, T.; Tachikawa, E. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

lon beam radiation effects on polyimide film irradiated by heavy 
ions from JAERI tandem accelerator have been studied. Develop- 
ing polyimide in a solution of 10 % NaClO, the ratio, Vt/Vg is 
evaluated from the decrement of the film thickness, where Vt 
means the etching rate along the heavy ion track and Vg the etch- 
ing rate in the bulk of polyimide. Addition of surfactant to the 
etchant results in the increase in the etching ratio about two times. 
At the same dose, the ratio (Vt/Vg) is larger for the heavy ions 
than for the light ions. The data are fitted with the relation, Vt = 
a(Z*/8)° where z* is the effective charge and £ is the velocity of 
the ion. The values, a = 1/10*-®' and b = 1.83 are obtained. Post- 
irradiation with gamma ray to the dose of 6 MGy increased the 
etching ratio (Vt/Vg) by a factor of 1.5. (author). 


20419 (INIS-JP—007, pp. 768-769) Irradiation effects of EVA- 
PE-EVA laminated film. Hama, Yoshimasa (Waseda Univ., Tokyo 
(Japan). Science and Engineering Research Lab.). Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The dose rate effect of irradiation on polyethylene film laminated 
on both sides with ethylene-vinyl alcohol copolymer (EVA), which is 
a strong gas barrier, was investigated and compared with that of 
neat polyethylene. On irradiation at rather low dose rate, EVA-PE- 
EVA film has higher values of absorbed dose to decrease the 
elongation to 50% than those of neat PE. This indicates that radia- 
tion resistance could be improved by the lamination of EVA film on 
PE film. This also indicates that oxidation of PE is prevented by 
the lamination. (author). 


20420 (INIS-JP—007, pp. 770-773) Radiation effects on 
polyaniline. Oki, Yuichi (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Kondo, Kenjiro; Suzuki, Takenori; Numa- 
jiri, Masaharu; Miura, Taichi; Doi, Shuji; Ohnishi, Toshihiro. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). in Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Effects of --irradiation on electrical conductivity of polyaniline 
were investigated. A drastic increase of the conductivity due to 
radiation-induced doping was observed in combined systems of 
polyaniline films and halogen-containing polymers. This effect can 
be applied to measure an integrated radiation dose. (author). 


20421 (INIS-JP-007, pp. 774-778) Radiation effects on 
polyethylenes. Suzuki, T. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Oki, Y.; Numajiri, M.; Miura, T.; Kondo, 
K.; Tanabe, Y.; Ishiyama, M.; Ito, Y. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

Radiation effects on four kinds of polyethylenes were studied 
from the viewpoints of mechanical properties, free radicals and free 
volumes. The samples were irradiated using a cobalt 60 gamma 
source to give doses up to 3MGy. The degradation of mechanical 
strength due to gamma-irradiation was evaluated by the elongation 
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at break and its tensile strength. Radiation induced free radicals 
were measured by ESR. Free volumes observed by the o-Ps com- 
ponent of the positron annihilation spectrum are normally the large 
ones located in the amorphous regions and after irradiation these 
are created in crystalline regions, too. The sizes and the relative 
numbers of free volumes were evaluated by lifetimes and intensi- 
ties of a long-lived component of positronium, respectively. Using 
these data, the properties of polyethylenes before and after irradia- 
tion are discussed. (author). 


20422 (INIS-mf-13388, pp. 423-424) Determination of car- 
bon on surface by proton resonance scattering. Ramana, J.V. 
(Bhabha Atomic Research Centre, Bombay (India). Analytical 
Chemistry Div.); Sanjivkumar; Raju, V.S.; Gangadharan, S.; Kailas, 
S. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. CARBON 12/ion scattering 
analysis; SURFACES/ion scattering analysis; BACKSCATTERING; 
ENERGY RESOLUTION; PROTON BEAMS; PROTONS; RESO- 
NANCE SCATTERING; SURFACE BARRIER DETECTORS; 
SURFACES 


20423 (INIS-mf-13533) Electrochemical preparation and 
characterization of CulnSe2 thin films for photovoltaic applica- 
tions. Guillen Arqueros, C. Universidad Complutense de Madrid 
(Spain). Dept. de Fisica Atomica, Molecular y Nuclear. 1992. 
[279p.] (In Spanish). Order Number DE93624492. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The objective of this work has been to investigate the electrode- 
position as a low-cost, large-area fabrication process to obtain 
CulnSes this films for efficient photovoltaic devices. this objective 
entails the elucidation of thin film deposition mechanism, the study 
of the fundamental properties of electrodeposited material, and also 
the modification of their physical and chemical parameters for pho- 
tovoltaic applications. CulnSe. thin films have been successfully 
electrodeposited from a citric was characterized by compositional, 
structural, electrical, optical and electrochemical measurements, re- 
lating their properties with the preparation parameters and also 
studying the effect of various thermal and chemical treatments. The 
results showed post-deposition treatment are needed for optimizing 
these films for solar cells fabrication: first, an annealing in inert at- 
mosphere at temperatures above 400 degrees celsius to obtain a 
high recrystallization in the chalcopyrite structure, and after a 
chemical etching in KCN solution to remove secondary phases of 
CuxSe and Se which are frequently electrodeposited with the 
CulnSes. The treated samples showed appropriate photovoltaic ac- 
tivity in a semiconductor-electrolite liquid junction. (author) 193 ref. 


20424 (JAERI-M-92-176) Study on radiation-induced dete- 
rioration of grease at high temperature, 3: Development of 
radiation-thermal resistant grease. Arakawa, Kazuo (Japan 
Atomic Energy Research Inst., Takasaki, Gunma (Japan). Takasaki 
Radiation Chemistry Research Establishment); Sasuga, Tuneo; 
Seguchi, Tadao; Soda, Takao; Nakanishi, Hiroshi; Akada, Tamio; 
Yagi, Tetsuya; Hagiwara, Miyuki. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1992. 38p. (In Japanese). Order Number 
DE93788368. Source: OSTI; NTIS; INIS. 

Radiation-thermal resistant greases were developed, using pen- 
taphenyl ether (5P4E) and mono-alkyltetraphenyl ether (R-4P) for 
base oil and bentonite (B) for thickeners. The radiation-thermal re- 
sistance of the greases were evaluated by measuring changes in 
penetration, oil separation, weight loss (amount of volatilized and/ 
or evaporated base oil), and molecular weight of base oil after irra- 
diation with y-rays at high temperatures (125, 150, 175 and 
200degC). The greases showed excellent stability against both ra- 
diation and high temperature, and was found usable under the 
condition up to 4 MGy at 150degC. (author). 


20425 (Juel+-2643) In-situ determination of electronic sur- 
face and volume defect density of amorphous silicon (a-Si:H) 
and silicon alloys. Siebke, F. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Schicht- und lonentechnik; Technische 





Hochschule Aachen (Germany). Jul 1992. 121p. (in German). Order 
Number DE93785793. Source: OSTI; NTIS (US Sales Only); INIS. 

The density of localized gap states in the bulk and in the near- 
surface region of amorphous hydrogenated silicon (a-Si:H) was 
measured for non oxidized undoped, B-doped and P-doped sam- 
ples as well as for films with low carbon (C) and germanium (Ge) 
content. Also the influence of light soaking on the bulk and surface 
density of states was investigated. The samples were prepared by 
rf glow discharge in an UHV-system at substrate temperatures be- 
tween 100degC and 400degC and transferred to the analysis 
chamber by a vacuum lock. We combined the constant photocur- 
rent method (CPM) and the total-yield photoelectron spectroscopy 
(TY) to obtain in-situ information about the defect densities. While 
the first method yields information about the density of states in the 
bulk, the other method obtains the density of occupied states in the 
near-surface region. The mean information depth of the TY- 
measurements is limited by the escape lenght of photoelectrons 
and can be estimated to 5 nm. In addition to the defect density the 
position of the Fermi energy was determined for the bulk by dark 
conductivity measurements and at the surface using a calibrated 
Kelvin probe. (orig.). 


20426 (KCP-—613-5044) Dry film lubricant evaluation: Final 
report. Bryan, R.M. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Apr 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE93013114. Source: OSTI; NTIS; 
GPO Dep. 

The lubrication characteristics of a modified tungsten disulfide 
(WS2) were compared to the exiting dry film lubricant, a 
molybdenum disulfide (MoS2)- WS» was verified as meeting all En- 
vironment, Safety and Health (ES & H) requirements for a 
replacement dry film lubricant. However, in life and wear character- 
istics, the present lubricant outperformed the WS». Two studies to 
determine if welding could be performed through the WS, coating 
indicated functionally strong welds, but evaluation showed cracks 


which would not meet weld requirements. Bearing tests comparing 
WSz, a low molecular weight tetrafluoroethylene (TFE), and unlu- 
bricated bearings indicated that WS2 bearing torque was 70 
percent higher than TFE. 


20427 (LA—12314-MS) Polymeric materials for use in wet 
hydrochloric acid environments. Williams, J.M. Los Alamos Na- 
tional Lab., NM (United States). Apr 1993. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93010881. Source: OSTi; NTIS; INIS; 
GPO Dep. 

Of two major operations in plutonium reprocessing, polymeric 
materials are suitable for use in the wet acid train but not in the 
high thermal chloride conversion zone, except in those areas not 
subjected to excessive heat. This report provides a literature re- 
view of available polymeric materials. The discussion is meant to 
be a guide for corrosion management in hydrochloric acid environ- 
ments through proper selection from these polymeric materials. 


20428 (LA-12541-MS) SESAME equation of state Number 
8010: Boron loaded silicone potting material. Boettger, J.C. Los 
Alamos National Lab., NM (United States). May 1993. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE93012083. Source: OSTI; 
NTIS; GPO Dep. 

A new SESAME equation of state (EOS) for boron loaded sili- 
cone potting material has been generated using the computer 
program GRIZZLY. This new EOS has been added to the 
SESAME EOS library as material number 8010. 


20429 (LA-UR-93-0003) Quantum lattice fluctuations in a 
1-dimensional charge-density-wave material: Luminescence 
and resonance Raman studies of an MX solid. Long, F.H.; Love, 
S.P.; Swanson, B.|. Los Alamos National Lab., NM (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930159—10: 
OE/LASE ’93: International Society for Optical Engineering (SPIE) 
conference, Los Angeles, CA (United States), 16-23 Jan 1993). Or- 
der Number DE93007362. Source: OSTI; NTIS; GPO Dep. 
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Luminescence spectra, both emission and excitation, and the ex- 
citation dependence of the resonance Raman (RR) spectra were 
measured for a _ 1-dimensional charge-density-wave _ solid, 
[Pt(L)oClo][Pt(L)o)(ClO4)4 ; L=1, 2-diaminoethane. The lumines- 
cence experiments support the existence of tail states in the band 
gap region, which indicate the presence of disorder. In contrast, 
the RR measurements conclusively demonstrated that the effects 
of static structural disorder on the vibrational spectroscopy can be 
neglected. This apparently paradoxical result can be explained by 
considering the zero-point motion of the lattice. The experimental 
results are compared to recent theoretical models. 


20430 (LBL-33378) Defect studies in low-temperature- 
grown GaAs. Bliss, D.E. Lawrence Berkeley Lab., CA (United 
States). Nov 1992. 201p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93010405. Source: OSTI; NTIS; GPO Dep. 

High content of excess As is incorporated in GaAs grown by 
low-temperature molecular-beam-epitaxy (LTMBE). The excess As 
exists primarily as As antisite defects AsGa and a lesser extent of 
gallium vacancies Vg,. The neutral AsGa-related defects were 
measured by infrared absorption at 1m. Gallium vacancies, Vg,, 
was investigated by slow positron annihilation. Dependence of de- 
fect contents on doping was studied by Si and Be dopants. No free 
carriers are generated by n-type or p-type doping up to 10'° cm-* 
Si or Be. Raman data indicate Be occupies Ga substitutional sites 
but Si atom is not substitutional. Si induces more Asg, in the layer. 
As ASga increases, photoquenchable Asc, decreases. Fraction of 
photoquenchable defects correlates to defects within 3 nearest 
neighbor separations disrupting the metastability. Annealing re- 
duces neutral Asc, content around 500C, similar to irradiation 
damaged and plastically deformed Ga,,, as opposed to bulk grown 
GaAs in which Asg,-related defects are stable up to 1100C. The 
lower temperature defect removal is due to Vg, enhanced diffusion 
of Asg, to As precipitates. The supersaturated Vg, and also de- 
creases during annealing. Annealing kinetics for Asg,-related 
defects gives 2.0 + 0.3 eV and 1.5 + 0.3 eV migration enthalpies 
for the Asg, and Vg,. This represents the difference between Ga 
and As atoms hopping into the vacancy. The non-photoquenchable 
Asga-related defects anneal with an activation energy of 1.1 + 
0.3eV. Be acceptors can be activated by 800C annealing. Temper- 
ature difference between defect annealing and Be activation 
formation of Asg,-Beg, pairs. Si donors can only be partially acti- 
vated. 


20431 (ORNL/ATD-67) Hydrostatic testing of thick lami- 
nated composite cylinders for performance model validation. 
Blake, H.W.; Starbuck, J.M. Oak Ridge National Lab., TN (United 
States). Mar 1993. 225p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93012728. Source: OSTI; NTIS; GPO Dep. 

This report details the design, fabrication, and testing of four 
S-GLASS cylinders and an all circ-wound graphite cylinder. The re- 
sults of an extensive parametric design study are presented which 
formed the foundation for the test article constructions. Included 
are the details of the cylinder constructions, the design calculations 
for stress and buckling, and the cylinder failure predictions. Analyti- 
cal results are presented for both closed-form elasticity solutions 
and finite element methods. The test data and observations from 
the five hydrotests are summarized and correlated with the analyti- 
cal results. Also provided are the details of a performance model 
for thick composites in compression, validated by the results of the 
experimental/analytical correlation. The predicted first-ply failure 
pressures from the performance model were within 10% of the ex- 
perimentally measured pressures with the exception of the 2:1 
hoop:axial ply ratio S-GLASS cylinder. The performance of this 
cylinder was underpredicted by 25%. This work is sponsored by the 
Director as a three-year project funded from the Oak Ridge National 
Laboratory, Laboratory Directed Research and Development Fund. 


20432 (ORNL/ATD—70) Thermographic properties of eight 
blue-emitting phosphors. Cunningham, D.M.; Allison, S.W.; 
Smith, D.B. Oak Ridge National Lab., TN (United States). Jan 
1993. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011459. Source: OSTI; NTIS; GPO Dep. 
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We examined the effect of temperature on the light emission and 
absorption properties of eight phosphorescent compounds. The 
phosphors are commercially produced powders that emit mainly in 
the blue region when illuminated with ultraviolet light (220 to 400 
nm). Excitation and emission spectra taken over the temperature 
range of 20 to 350C are presented for these phosphors. Data from 
the spectra indicate a strong temperature dependence over this 
temperature range. Maximum relative intensity changed as a func- 
tion of temperature in every phosphor examined. In some samples, 
spectral band shifts and bandwidths also changed with tempera- 
ture. Of these phosphors, BaMg2Al,gO27:Eu and Ba3(PO4)2:Eu are 
candidates for higher-temperature studies. 


20433 (ORNL/M-12212) High-temperature corrosion of 
ceramic-ceramic composites in a waste incinerator environ- 
ment. Keiser, J.R. (Oak Ridge National Lab., TN (United States)); 
Federer, J.l.; Henson, T.J.; Hindman, D.L. Oak Ridge National 
Lab., TN (United States). Jan 1993. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93012430. Source: OSTI; NTIS; GPO Dep. 

Three types of ceramic composite were exposed to flue gases of 
a hazardous waste incinerator to assess their corrosion behavior. 
One composite consisted of continuously wound filaments of Al203- 
23 wt % ZrO» in an alumina matrix. This composite was tested, 
both uncoated and coated, with zirconia on the outer surface. The 
second composite type consisted of the same fiber but in a zirco- 
nia matrix The third composite consisted of an alumina matrix 
strengthened with silicon carbide particles. Tubes of these materi- 
als were exposed in the waste incinerator at about 900°C for times 
up to six months. Two principal results of exposure were revealed 
by optical microscopy and electron microprobe examinations: flue 
gas constituents either penetrated the uncoated alumina matrix of 
the filament-wound composite, apparently through porosity in the 
matrix, or deposited on the surfaces of the other composite types 
where reaction and bonding occurred. Neither event caused signifi- 
cant microstructural degradation although thereaction in the 
composite with a zirconia matrix suggests that degradation could 
be a problem under more severe conditions. Apparently, the 
concentration of penetrating species was too small to form a signif- 
icant amount of new compounds that could cause degradation 
within the alumina matrix of the filament-wound composite, and the 
temperature was too low for the deposits on the surface of the 
other two types of composites to react significantly with the materi- 
als during the longest exposure of 6 months. The zirconia coating 
on the alumina matrix composite was not adherent enough to per- 
mit an assessment of its effect. 


20434 Method for making glass. Jantzen, C.M. To Dept. of 
Energy. 1991. Filed date 23 Apr 1991. USA patent application 7- 
690,046. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93012013. Source: OSTI; NTIS; GPO Dep. 

A method is discussed for making better quality molten borosili- 
cate glass in a glass melter, the glass having the desired viscosity 
and, preferably, also the desired resistivity so that the glass melt 
can be established effectively and the product of the glass melter 
will have the desired level of quality. The method includes the ad- 
justment of the composition of the glass constituents that are fed 
into the melter in accordance with certain correlations that reliably 
predict the viscosity and resistivity from the melter temperature and 
the melt composition, then heating the ingredients to the melter's 
operating temperature until they melt and homogenize. The equa- 
tions include the calculation of a “non-bridging oxygen” term from 
the numbers of moles of the various ingredients, and then the de- 
termination of the viscosity and resistivity from the operating 
temperature of the melter and the non-bridging oxygen term. 


20435 (PNL-SA-19958) The effects of an aggressive envi- 
ronment on the subcritical crack growth of a continuous-fiber 
ceramic composite. Henager, C.H. Jr.; Jones, R.H. Pacific North- 
west Lab., Richland, WA (United States). Jan 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-920144—6: 16. annual confer- 
ence on composites, materials, and structures, Cocoa Beach, FL 


(United States), 13-16 Jan 1992). Order Number DE93011690. 
Source: OSTI; NTIS; GPO Dep. 
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Time-dependent crack growth measurements of ceramic com- 
posites in aggressive environments are being conducted on 
materials consisting of CVI SiC reinforced with Nicalon fibers (SiC/ 
SiC;) having C and BN fiber-matrix interfaces. Crack velocities are 
determined as a function of applied stress intensity. Results have 
been obtained for crack velocity-stress intensity relationships in 
pure Ar and in Ar plus 2000 ppM Oz atmospheres at 1100°C. A 
2D micromechanics model is used to represent the time- 
dependence of observed crack bridging events and is able to 
rationalize the observed phenomena. 


20436 (RISO-R—628(EN), pp. 195) Preparation and charac- 
terization of high-T, superconducting cross-overs and coils. 
Shen, Y.Q. (NKT Research Center A/S, Broendby (Denmark)); 
Vase, P.; Freltoft, T. Risoe National Lab., Roskilde (Denmark). 
Physics Dept. May 1992. (CONF-9205342-: Joint Nordic spring 
meeting '92; 3. Nordic conference on surface science; 6. Nordic 
symposium on computer simulation; 3. Nordic symposium on 
superconductivity, Nyborg (Denmark), 7-10 May 1992). In Proceeo- 
ings of the joint Nordic spring meeting ’92. [846p.] Order Number 
DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /electric 
coils; ELECTRONIC CIRCUITS; MASKING; THIN FILMS; TRANS- 
FORMERS 


20437 (RISO-R-628(EN), pp. 213) Magnetic properties of 
doped superconducting C-60 fullerines: Manifestations of 
phase transitions and orientational ordering. Costa, J.L. (Dept. 
of Condensed Matter Physic’ Royal Institute of Technology, Stock- 
holm (Sweden)); Rao, K.V. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ‘92. 
[846p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. FULLERENES/superconductivity; DOPED 
MATERIALS; FULLERENES; SUPERCONDUCTIVITY; HIGH- 
TC SUPERCONDUCTORS; LATTICE PARAMETERS; 
MAGNETIC PROPERTIES; MEISSNER-OCHSENFELD _ EF- 
FECT; MICROSTRUCTURE; ORDER PARAMETERS; PHASE 
TRANSFORMATIONS; RELAXATION; SPIN ORIENTATION; TEM- 
PERATURE DEPENDENCE; TIME DEPENDENCE; TRANSITION 
TEMPERATURE 


20438 (RISO-R-628(EN), pp. 276) In-situ superconducting 
Y-Ba-Cu-O thin films by on-axis oblique incident RF magnetron 
sputtering. Junhao Xu (Department of Condensed Matter Physics, 
Royal Institute of Technology, Stockholm (Sweden)); Moon, B.M.; 
Rao, K.V.; Zhou, Y.L.; Guo-Guang Zheng. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting 92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS*\thin 
films; THIN FILMS/sputtering; BARIUM OXIDES; COPPER OX- 
IDES; MAGNETORESISTANCE; MAGNETRONS; RF SYSTEMS; 
SUPERCONDUCTIVITY; SPUTTERING; TRANSITION TEMPERA- 
TURE; YTTRIUM OXIDES 


20439 (RISO-R-628(EN), pp. 273) Y-Ba-Cu-O high T, super- 
conductor thin film preparation by RF sputtering and electron 
beam irradiation. Klavins, J. (Institute of Solid State Physics, Uni- 
versity of Latvia, Riga (Latvia)); Cikmach, P.; Eglitis, |.; Klavins, D.; 
Liepins, A.; Pinnis, J.; Purvinskis, V. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting '92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
Short communication. HIGH-TC SUPERCONDUCTORS*‘thin 
films; THIN FILMS/fabrication; ANNEALING; BARIUM OXIDES; 





COPPER OXIDES; ELECTRON BEAMS; MAGNESIUM OXIDES; 
SPUTTERING; FABRICATION; YTTRIUM OXIDES 


20440 (SAND—92-2202C) Laboratory measurements of the 
effective-stress law of carbonate rocks under deformation. 
Warpinski, N.R.; Teufel, L.W. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930644—7: 34. US symposium on rock mechanics, Madi- 
son, WI (United States), 27-30 Jun 1993). Order Number 
DE93009863. Source: OSTI; NTIS; GPO Dep. 

The behavior of rocks under the combined effects of confining 
stress and pore pressure is an important issue for any in situ 
petroleum process. In order to simplify the difficulties in dealing 
with two independent parameters, it is customary to introduce an 
effective-stress law which relates a net, or effective, stress to some 
combination of confining stress and pore pressure. This report doc- 
uments laboratory tests of mechanical properties of five carbonate 
rocks. 


20441 (SAND—92-2857C) A thermal ionization model for 
the sustaining phase of lock-on in GaAs. Hjalmarson, H.P.; Zu- 
tavern, F.J.; Loubriel, G.M.; Buttram, M.T.; Baca, A.G.; Romero, 
L.A. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-930159-28: 
OE/LASE '93: International Society for Optical Engineering (SPIE) 
conference, Los Angeles, CA (United States), 16-23 Jan 1993). Or- 
der Number DE93011558. Source: OSTI; NTIS; GPO Dep. 
Thermal ionization of electrons and holes is proposed as an ex- 
planation for the sustained phase of lock-on in semi-insulating 
GaAs. In this mechanism, thermal ionization leads to a current in- 
stability which drives the formation of current filaments. The model 
predicts bistable states: either a highly conductive on-state or 
weakly conductive off-state. The model predicts that a transition 
from the off-state to a filamentary-current on-state can be triggered 


by illumination in agreement with experiments using photoexcita- 
tion. 


20442 (SAND—93-0382C) Unexpected increase in the ther- 
mal generation rate of bulk GaAs due to electron-beam 
metallization. Mayer, T.S. (Purdue Univ., Lafayette, IN (United 
States). School of Electrical Engineering); Melloch, M.R.; Cooper, 
J.A. Jr.; Fleetwood, D.M.; Beutler, D.E. Sandia National Labs., Al- 
buquerque, NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Grant 
N00014-88-K-0527;Grant N00014-89-J-1864. (CONF-930704—5: 
Nuclear and space radiation effects conference, Snowbird, UT 
(United States), 19-23 Jul 1993). Order Number DE93009829. 
Source: OSTI; NTIS; GPO Dep. 

Damage induced during electron-beam metallization results in a 
three-order-of-magnitude increase in the generation rate of bulk 
GaAs. The damage appears to be radiation induced, with low- 
energy electrons being the most likely from p*-i-n-i-p*-GaAs layers 
damaging mechanism. 


20443 (SAND—93-0600C) A critical assessment of the Ar- 
rhenius oven-aging methodology. Gillen, K.T.; Clough, R.L. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9304103-—1: 18. Department of 
Energy (DOE) compatibility, aging and service life conference, 
Aiken, SC (United States), 20-22 Apr 1993). Order Number 
DE93011573. Source: OSTI; NTIS; INIS; GPO Dep. 

The Arrhenius approach assumes a linear relation between log 
time to material property change and inverse absolute temperature. 
For elastomers, ultimate tensile elongation results are often used 
to confirm Arrhenius behavior, even though the ultimate tensile 
strength is non-Arrhenius. This paper critically examines the Arrhe- 
nius approach. Elongation vs air-oven aging temperature for a 
nitrile rubber, gives an Eq of 22 kcal/mol; however this does not 
hold for the tensile strength, indicating degradation. Modulus profil- 
ing shows heterogeneity at the earliest times at 125 C, caused by 
diffusion-limited oxidation (DLO). Tensile strength depends on the 
force at break integrated over the cross section, and nitrile rubbers 
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aged at different temperatures experience different degrees of 
degradation in the interior. Modulus at the surface, however, is not 
affected by DLO anomalies. Severe mechanical degradation will 
occur when the edge modulus increases by an order of magnitude. 
7 figs, 3 refs. 


20444 (SAND-93-0744C) Fullerene § superconductors: 
Phase stability and anomalously low T.'s in some ternary 
compounds. Schirber, J.E. (Sandia National Labs., Albuquerque, 
NM (United States)); Overmyer, D.L.; Bayless, W.R.; Rosseinsky, 
M.J.; Zhou, O.; Murphy, D.W.; Zhu, Q.; Kniaz, K.; Fischer, J.E. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract AC04-76DP00789 ;FG02-86ER45254 ;FG05-90ER75596 
;AC02-76CHO00016. Grant DMR91-20668. (CONF-9306144-1: 
Spectroscopies in novel superconductors, Santa Fe, NM (United 
States), 28 Jun - 2 jul 1993). Order Number DE93010687. Source: 
OSTI; NTIS; GPO Dep. 

AC impedance and x-ray diffraction measurements versus tem- 
perature and pressure ternary intercalation compounds are 


reported. Results support our previously established empirical cor- 
relation between superconducting onset temperature and 300K fcc 
lattice constant. Compounds which do not follow this correlation ei- 
ther phase separate or are otherwise unstable at low T and/or high 
P 


20445 (SAND-—93-8227) Hydrostatic and uniaxial behavior 
of a high density polyurethane foam (FR-3720) at various tem- 
peratures. Lu, W.Y.; Korellis, J.S.; Lee, K.L.; Grishaber, R. Sandia 
National Labs., Livermore, CA (United States). Mar 1993. 31p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DR00789. Order Number DE93011486. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the foam testing program designed to 
support a constitutive material response model. Experimental tech- 
niques were developed for hydrostatic pressure and uniaxial testing 
of high density polyurethane foam from ambient to 150 C with de- 
formation greater than 50%. Two chambers were developed to 
perform the tests. 


20446 (SKB-TR-92-30) Interaction between rock, bentonite 
buffer and canister. FEM calculations of some mechanical 
effects on the canister in different disposal concepts. Boerges- 
son, L. (Clay Technology AB, Lund (Sweden)). Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Jul 1992. 
[275p.] Order Number DE93623353. Source: OSTI; NTIS; INIS. 
An important task of the buffer of highly compacted bentonite is 
to offer a mechanical protection to the canister. This role has been 
investigated by a number of finite element calculations using the 
complex elasto plastic material models for the bentonite that have 
been developed on the basis of laboratory tests and adapted to the 
code ABAQUS. The following main functions and scenarios have 
been investigated for some different canister types and repository 
concepts: - The effect of the water and swelling pressure, - The ef- 
fect of a rock shear perpendicular to the canister axis, - The effect 
of creep in the copper after a rock shear displacement, - The ther- 
momechanical effects when an initially saturated buffer is used. 


20447 (SLAC—400, pp. 511-520) Radiation damage in ce- 
sium iodide and other scintillating crystals. Woody, C. 
(Brookhaven National Lab., Upton, NY (US)). Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126-: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

Radiation damage in scintillating crystals is discussed in terms of 
how it can affect the performance of crystals used in a high resolu- 
tion electromagnetic calorimeter. An attempt is made to identify 
certain principle causes of damage and describe how these may 
affect various parameters such as light output, energy resolution 
and noise. A discussion of radiation damage in barium fluoride is 
given as an example of how these effects can be understood and 
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how the radiation hardness of a given crystal can be improved. Ra- 
diation damage in doped and undoped cesium iodide is compared 
in order to distinguish between damage occurring in the undoped 
material and those which could be caused by dopants such as 
sodium or thallium. New results on radiation damage in both doped 
and undoped Cs] are also discussed. 


20448 (SLAC—400, pp. 521-525) Radiation hardness studies 
of doped Csi crystals. Eigen, G. (California Institute of Technol- 
ogy, Pasadena (US)); Hitlin, D.G.; Wisniewski, W.J. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126-: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

We present results of a radiation hardness study performed with 
Na and TI doped Csi crystals. Both large and small Csl crystals 
were exposed to 7's from a strong ©°Co source, using doses up to 
1 Mrad. For the large Csl(Tl) crystal, a significant light reduction 
was observed, whereas the large Csl(Na) crystal was less affected 
by the radiation. 


20449 (UCRL-ID-113450) Silica aerogel production costs. 
Lewis, D.L.; Carlson, G.A. Lawrence Livermore National Lab., CA 
(United States). Jan 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93012452. Source: OSTI; NTIS; GPO Dep. 

We performed a cost study for a silica aerogel production plant. 
It was found that the production costs are dominated by the cost of 
the base materials, and not by the energy (supercritical extraction) 
requirements. Alternative production methods using cheaper input 
materials (process development for TMOS, TEOS?) are needed. 


20450 (UCRL-JC—108830) Carbon aerogels and xerogels. 
Pekala, R.W.; Alviso, C.T. Lawrence Livermore National Lab., CA 
(United States). Apr 1992. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920402-67: 1992 Material Research Society (MRS) spring 
meeting, San Francisco, CA (United States), 27 Apr - 2 may 1992). 
Order Number DE93009248. Source: OSTI; NTIS; GPO Dep. 

The aqueous polycondensation of resorcinol with formaldehyde 
proceeds through a sol-gel transition and results in the formation of 
highly crosslinked, transparent gels. If the solvent is simply evapo- 
rated from the pores of these gels, large capillary forces are 
exerted and a collapsed structure known as a xerogel is formed. In 
order to preserve the gel skeleton and minimize shrinkage, the 
aforementioned solvent or its substitute must be removed under 
supercritical conditions. The microporous material that results from 
this operation is known as an aerogel. Because resorcinol- 
formaldehyde aerogels and xerogels consist of a highly crosslinked 
aromatic polymer, they can be pyrolyzed in an inert atmosphere to 
form vitreous carbon monoliths. The resultant porous materials are 
black in color and no longer transparent, yet they retain the ultra- 
fine cell size (< 50 nm), high surface area (600-800 m*/g), and 
the interconnected particle morphology of their organic precursors. 
The thermal, acoustic, mechanical, and electrical properties of car- 
bon aerogels/xerogels primarily depend upon polymerization 
conditions and pyrolysis temperature. In this paper, the chemistry- 


structure-property relationships of these unique materials will be 
discussed in detail. 


20451 (UCRL-JC—110338) High-dose implantations of Al 
into Si(111) and Si(100). Daley, R.S.; Musket, R.G. Lawrence Liv- 
ermore National Lab., CA (United States). 14 Dec 1992. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9209200-8: 8. international 
conference on ion beam modification of materials, Heidelberg (Ger- 
many), 7-11 Sep 1992). Order Number DE93009552. Source: 
OSTI; NTIS; GPO Dep. 

High dose implants of Al (0.5 x 1018 to 2.0 x 10'8/cm?) at 200 
keV into silicon substrates at 375C were performed in an attempt 
to form a pure, monocrystalline buried layer of Al in silicon upon 
post-implant annealing. Nuclear reaction analysis (NRA) and Auger 
electron spectroscopy (AES) were used to determine the Al con- 
centration and morphology as a function of depth. Results show a 
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peak Al concentration of 83 at.% at a depth of ~350 run for the 
highest dose, and the morphology of the Al is of an interconnected 
network of 100 at.% Al. Failure to form a continuous elemental 
layer is explained by the as-implanted morphology resulting ther- 
mally induced precipitate coarsening rate at 375C. Formation of 
large, stable, individual Al precipitates was thermodynamically 
favored for the implant conditions and effectively precluded coales- 
cence into a continuous layer. 


20452 (UCRL-JC—111333) Thermal properties of organic 
and modified inorganic aerogels. Pekala, R.W.; Hrubesh, L.W. 
Lawrence Livermore National Lab., CA (United States). Aug 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9210332-1: 1992 international 
chlorofluorocarbon (CFC) and halon alternatives conference, Wash- 
ington, DC (United States), 1 Oct 1992). Order Number 
DE93009230. Source: OSTI; NTIS; GPO Dep. 

Aerogels are open-cell foams that have already been shown to 
be among the best thermal insulating solid materials known. |m- 
provements in the thermal insulating properties of aerogels are 
possible by synthesizing new organic varieties, by using additives 
within existing aerogel matrix, and by optimizing their nanostruc- 
tures. We discuss these approaches and give some examples of 
aerogels which demonstrate the improvements. 


20453 (UCRL-JC—111340) Frequency dependent electrical 
properties of minerals and partial-melts. Roberts, J.J. (Lawrence 
Livermore National Lab., CA (United States)); Tyburezy, J.A. 
Lawrence Livermore National Lab., CA (United States). 26 Aug 
1992. 35p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Grant EAR- 
8916796;Grant EAR-8657357. (CONF-9208215-1: 11. workshop 
on electromagnetic induction in the earth, Wellington (New 
Zealand), 26 Aug - 2 sep 1992). Order Number DE93009254. 
Source: OSTI; NTIS; GPO Dep. 

Frequency-dependent impedance of olivine, dunites, metapelites, 
and partial-melts between 10-4 and 105 Hz, when plotted in com- 
plex impedance plane, reveal arcs corresponding to different 
conduction mechanisms. In_ polycrsytalline materials, two 
impedance arcs related to material properties (as opposed to elec- 
trode properties) are observed. The mechanisms occur in series; 
they are interpreted as grain interior or bulk conduction, grain 
boundary conduction, and sample-electrode interface effects, from 
highest to lowest frequency, respectively. Natural dunitic rocks 
show similar behavior. The grain boundaries do not enhance the 
conductivity of any of the materials (series electrical behavior) and 
sometimes limit the total conductivity of the grain interior-grain 
boundary system. Olivine-basalt partial-melts also show at least 
two conduction mechanisms occuring in series over 10—4-10° Hz. 
Isolated melt pockets show series conduction, while interconnected 
melt phase show parallel conduction. Because laboratory electrical 
measurements are used in inversion of field EM data to derive 
conductivity vs depth profiles, it is important to understand the fre- 
quency dependent behavior of Earth materials. Activation energies 
determined from studies that measure conductivity at a single fre- 
quency may be erroneous because of the shift in frequency of 
different conduction mechanisms as temperature is varied. 


20454 (UCRL-JC—112854) Rock elastic properties: Depen- 
dence on microstructure. Berryman, J.G.; Berge, P.A. Lawrence 
Livermore National Lab., CA (United States). Feb 1993. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9306112-1: Symposium on homogeniza- 
tion and constitutive modeling for heterogeneous materials, 
Charlottesville, VA (United States), 6-9 Jun 1993). Order Number 
DE93009058. Source: OSTI; NTIS; GPO Dep. 

Depending on the details of the composite microstructure, differ- 
ent theories may be needed to obtain good agreement with 
measured elastic properties. This observation is especially perti- 
nent whenever porosity is present in the composite, as is normally 
true for rocks. Predictions of two effective medium theories are 
compared to data for porous glass samples. The differential effec- 
tive medium (DEM) theory does a good job of predicting elastic 
behavior of a porous foam composed of glass. The self-consistent 
(SC) effective medium theory does equally well at predicting the 





behavior of a sintered glass-bead sample. We find that the realiz- 
able microstructure of each theoretical model is a good analog of 
the microstructure for one or the other of these two very different 
porous glasses. Hashin’s composite spheres assemblage model is 
also found to be a good model of the porous glass foam. 


20455 (WSRC-TR-93-011) Acid solution absorption of ex- 
truded polyethylene foam. Kyser, E.A. Westinghouse Savannah 
River Co., Aiken, SC (United States). 6 Jan 1993. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE93011701. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Water and acid absorption tests of samples of a proposed re- 
placement to current polyethylene foam used as fill material on the 
FB-Line cation columns have been completed. Water and nitric 
acid solution absorption of up to 4 volume percent was observed 
over approximately a 4 month period of time. Because of the nu- 
clear safety implications, liquid absorption of a replacement fill 
material must be low. EthafoaM™ 220 extruded polyethylene, a 
product available from Dow Chemical Company appears to be a 
good candidate material for replacement of the existing fill material. 
Establishment of 5 volume percent solution absorption specification 
appears to be both reasonable and achievable for a replacement 
foam, provided it is acceptable to nuclear safety personnel. 


20456 (Y/EN-4856) Properties of structural clay load- 
bearing wall tile. Flanagan, R.D. (Oak Ridge Y-12 Plant, TN 
(United States)); Butala, M.B.; Bennett, R.M. Oak Ridge Y-12 
Plant, TN (United States). 2 Feb 1993. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (CONF-9306152-1: 6. North American masonry 
conference, Philadelphia, PA (United States), 15-17 Jun 1993). Or- 
der Number DE93011834. Source: OSTI; NTIS; GPO Dep. 
Structural clay tile has been produced in the United States and 
used in load-bearing walls for over a century. While the fundamen- 
tals of the manufacturing process have not changed significantly, 
specific fabrication details and material additives have led to in- 
creased strength and economy of current products. Red burned 
clay masonry units were sampled and tested in accordance with 
applicable ASTM standards. Objective of the tests was to compare 
tiles used in the original construction of the Oak Ridge Y-12 Plant 
(1940s) to tiles being used in current large scale laboratory tests 
and wall repairs. Results of the tests are compared to other con- 
temporary and historic clay tile data. The effects of the evolution of 
clay tile manufacturing on engineering properties is also examined. 


20457 (Y/EN-4857) In-plane behavior and strength of 
structural clay tile infilled frames. Flanagan, R.D. (Oak Ridge Y- 
12 Plant, TN (United States)); Bennett, R.M.; Barclay, G.A. Oak 
Ridge Y-12 Plant, TN (United States). 2 Feb 1993. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (CONF-9306152-2: 6. North American masonry 
conference, Philadelphia, PA (United States), 15-17 Jun 1993). Or- 
der Number DE93011833. Source: OSTI; NTIS; GPO Dep. 

Six large-scale static in-plane tests were performed on 8-inch un- 
reinforced structural clay tile infill walls in structural steel frames. 
These tests are part of a comprehensive investigation evaluating 
the behavior of clay tile wall construction, typical of industrial facili- 
ties at Oak Ridge Y-12 Plant. Objective was to determine initial 
in-plane stiffness, hysteretic behavior, and ultimate strength of clay 
tile infilled steel frames. Five of the test specimens were nominally 
8 feet by 8 feet. Three different column sizes were used with weak 
axis column bending. The additional two panels had strong axis 
column bending and the infill offset from the centerline of the 
frame, respectively. Each specimen was subjected to increasing 
cyclic in-plane displacements. For weak axis column bending, the 
column size had little effect on the system capacity. The strong 
axis increased the system capacity approximately the same 
amount as the increased frame capacity. The offset resulted in ap- 
proximately 65 % of the panel area being inside the frame; the 
capacity was about 75 % of a non-offset wall. The sixth frame was 
12 feet long by 8 feet high. This resulted in about a 20% increase 
in capacity and more ductile behavior. 


40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


40 CHEMISTRY 
Refer also to citation(s) 20491, 20607, 20635, 21701 


20458 (DOE-HDBK-1015/1-93) DOE fundamentals hand- 
book: Chemistry: Volume 1. USDOE, Washington, DC (United 
States). Jan 1993. 132p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93011966. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Chemistry Handbook was developed to assist nuclear facility 
operating contractors in providing operators, maintenance person- 
nel, and the technical staff with the necessary fundamentals 
training to ensure a basic understanding of chemistry. The hand- 
book includes information on the atomic structure of matter; 
chemical bonding; chemical equations; chemical interactions in- 
volved with corrosion processes; water chemistry control, including 
the principles of water treatment; the hazards of chemicals and 
gases, and basic gaseous diffusion processes. This information will 
provide personnel with a foundation for understanding the chemical 
properties of materials and the way these properties can impose 
limitations on the operation of equipment and systems. 


20459 (DOE-HDBK-1015/2-93) DOE fundamentals hand- 
book: Chemistry: Volume 2. USDOE, Washington, DC (United 
States). Jan 1993. 130p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93012222. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This handbook was developed to assist nuclear facility operating 
contractors in providing operators, maintenance personnel, and the 
technical staff with the necessary fundamentals training to ensure a 
basic understanding of chemistry. This volume contains the follow- 
ing modules: reactor water chemistry (effects of radiation on water 
chemistry, chemistry parameters), principles of water treatment 
(purpose; treatment processes [ion exchange]; dissolved gases, 
suspended solids, and pH control; water purity), and hazards of 
chemicals and gases (corrosives [acids, alkalies], toxic compounds, 
compressed gases, flammable/combustible liquids). 
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Refer also to citation(s) 18677, 18760, 18761, 18762, 18935, 
18955, 18958, 18971, 19000, 19005, 19022, 19097, 19142, 19144, 
19216, 19252, 19660, 19802, 20519, 20536, 20539, 20540, 20580, 
20589, 20611, 20622, 20731, 21098, 21145, 21156, 21176, 21200, 
21201, 21210, 21238, 21239, 21301, 21302, 21468, 21479, 215085, 
21506, 21507, 21513, 21518, 21519, 21524, 21525, 21527, 22073, 
22166 


20460 (AECS-C/SDB-50) Fluorimetric determination of ura- 
nium. M.ourad, M.S. (Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Dept. of Chemistry); Tayyar, A.; Hariri, Z.; 
Joha, W. Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Jan 1993. [78p.] (In Arabic). Order Number DE93622007. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The fluorimetric instrumentation and analysis method for uranium 
determination in geological, biological and water samples are ex- 
plained. Methods and techniques used for uranium analysis are 
briefly summarized. Factors influencing the analysis, such as, (in- 
terference, quenching effect, impurities, acids, fusion agents) and 
how-to-overcome them are reported. The digestion procedures and 
the utilizing of the following methods (extraction, internal standard, 
extrapolation) for the determination of uranium in different kinds of 
samples by fluorimetry are investigated. In addition to that, the way 
of operating instrument, preparing the calibration graphs and finally 
the evaluation of the results are explained. (author). 12 refs., 12 
figs., 7 tabs. 


20461 (ANL/CHMW/RP-77160, pp. 64-66) High-resolution 
electron paramagnetic resonance. Bowman, M.K.; Thurnauer, 
M.C.; Levanon, H.; Norris, J.R.; Hoefer, P.; Dikanov, S.A.; 
Tsvetkov, Yu.D. Argonne National Lab., IL (United States). 1992. In 
Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI; 
NTIS. 

The authors have used a variety of high-resolution electron para- 
magnetic resonance (EPR) techniques to identify and characterize 
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the reduced A, electron acceptor in green-plant photosystem | 
(PSI). The A; acceptor was previously shown to be vitamin K, but 
the chemical nature of A; in its reduced state has been the subject 
of considerable controversy. The reduced A; has been assigned to 
the radical anion of vitamin K,, the neutral radical of vitamin K;, as 
well as free-radical rearrangement products of vitamin K,. The au- 
thors have used high-resolution EPR spectroscopy in the 2-mm 
band to accurately measure the anisotropic g factors of several free 
radicals from vitamin K; and its analog vitamin Kg. 1 fig., 1 tab. 


20462 (ANL/CHMW/RP-77160, pp. 141-142) DNA and biopoly- 
mer analysis using laser mass spectrometry approaches. Hunt, 
J.E.; Drinkwater, D.E.; Winans, R.E. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The authors have begun an investigation into laser-based mass 
spectrometric methods to improve DNA-sequence analyses. This 
research, which is supported by LDRD funds, bears on the Human 
Genome Project to sequence the human genome in a timely and 
cost-effective manner. Traditional sequencing technologies for 
biopolymers are tedious and time-consuming. As an alternative se- 
quencing technology, mass spectrometry offers speed, sensitivity, 
and, recently, the mass range for the analysis of large nucleic acid 
fragments. In our approach, the mass spectrometer would directly 
analyze the ionized components i an unfractionated mixture of 
sequencing reactions, bypassing the need for electrophoretic sepa- 
ration. The authors are studying matrix-assisted laser desorption 
ionization (MALDI) mass spectrometry to provide faster sequencing 
methodologic than traditional chemical and gel separation methods. 
At present, matrix-assisted laser desorption is an evolving tech- 
nique, the potential of which has not been fully explored. The 
authors obtained sampled of oligodeoxynucleotide 10-mers having 
each of the four bases at either end of the chain, in other words, 
the inner eight bases are capped with A, T, C, or G on the 5’ and 
3’ ends. This results in 16 possible sequences with 10 different 
molecular-weight species. Using 337-nm_ radiation and 3.5- 
dinitrobenzoic acid as a matrix, the authors have successfully 
detected negative molecular ions of this range of base composi- 
tions of oligodeoxynucleotide 10-mers. A remarkably strong signal 
was obtained for the singly charged parent molecules. 2 figs. 


20463 (ANL/CHM/RP-77160, pp. 162-164) Extractant-diluent 
interactions: The influence of substituents. Gatrone, R.C.; Hor- 
witz, E.P.; Dietz, M.L. Argonne National Lab., IL (United States). 
1992. In Surveys of research in the Chemistry Division, Argonne 
National Laboratory. 220p. Order Number DE93002896. Source: 
OSTI; NTIS. 

To achieve separation by means of partitioning processes, for 
example, liquid-liquid or solvent extraction (SX), extraction chro- 
matography (EXC), or ion exchange (IX), one must exploit the 
inherent physical and chemical factors involved in the transport of 
metal ions from an aqueous to a nonaqueous environment. Al- 
though many of the chemical and physical principles of SX, EXC, 
and IX are well understood, the interactions occurring between ex- 
tractants and diluents and the role of water in the nonaqueous 
phase are two of the least understood aspects of the three 
separations techniques. Frequently, the utilization of extractant- 
diluent effects can bring about profound (and oftentimes 
beneficial) changes in the behavior of extractants. For 
example, the change in the behavior of octyl(phenyl)-N,N- 
diisobutylcarbamolmethyliphosphine oxide (CMPO) when mixed 
with an excess of tributylphosphate (TBP) was tantamount to the 
preparation of a new extractant. This discovery led to the formula- 
tion of the TRUEX process solvent. Recently, studies on 
extractant-diluent interactions have concentrated on how change in 
the structure of the amidic substituent of the carbamoylmethylphos- 
phine oxide extractants influences solubility of the extracted 
complex in normal paraffinic hydrocarbon solvents. Earlier studies 
have shown that the solubility of the CMPO-complex, as mani- 
fested by the lack of third-phase formation on metal-ion loading, is 
influenced by the substituents attached to the amidic nitrogen. 
Modeling efforts using the computer program Alchemy have sug- 
gested that an increase in the steric hindrance around the amidic 
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nitrogen improves the solubility of the extracted complex by shield- 
ing the effective positive charge on the nitrogen atom. Shielding 
the positive charge interferes with aggregation of the molecule 
through dipole-dipole interaction. 2 tabs. 


20464 (ANL/CHM/RP-—77160, pp. 164-166) Diphonix - a new 
ion-exchange resin for the treatment of industrial waste 
streams, contaminated groundwaters, and mixed wastes. Hor- 
witz, E.P.; Gatrone, R.C.; Chiarizia, R.; Alexandratos, S. Argonne 
National Lab., IL (United States). 1992. In Surveys of research in 
the Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

Interest in the removal and recovery of heavy (toxic) metal ions 
from contaminated groundwater, mixed wastes, industrial waste 
streams, and contaminated drinking water continues to increase as 
environmental laws become more stringent and permissible dis- 
charge limits are lowered. Treatment of contaminated water or 
industrial waste streams has frequently utilized precipitation and 
ion-exchange technologies. However, precipitation will not meet the 
lower limits and requires excessive quantities of chemicals, and 
commercially available ion-exchange resins do not have high affini- 
ties for many of the toxic metals relative to Ca and Mg. The 
authors have synthesized and characterized a new ion-exchange 
resin that shows considerable potential for environmental restora- 
tion, for the treatment of industrial waste streams, and for the 
treatment of alpha-active mixed waste. The new resin contains 
geminally substituted diphosphonic acid functional groups. The 
resin is called Diphonix for diphosphonic ion exchange. Alkyl-1,1- 
diphosphonic acids are among the most powerful complexing 
agents for polyvalent metal ions in aqueous solution, particularly at 
pH < 2. But heretofore, it has not been possible to synthesize 
resins containing diphosphonic acid groups because of the difficulty 
of introducing this group into a preformed polymer matrix. The syn- 
thesis of Diphonix was accomplished by the copolymerization of 
tetraalkylvinylidene diphosphonate with styrene, divinyl-benzene, 
and acrylonitrile followed by deesterification of the resultant resin 
by refluxing with concentrated HCl. 3 figs., 2 tabs. 


20465 


(ANL/CHM/RP-77160, pp. 168-171) U/TEVA-Spec™: 
A novel extraction chromatographic material for the separa- 
tion and preconcentration of uranium. Horwitz, E.P.; Dietz, M_L.; 
Chiarizia, R.; Diamond, H. Argonne National Lab., IL (United 
States). 1992. In Surveys of research in the Chemistry Division, Ar- 


gonne National Laboratory. 
Source: OSTI; NTIS. 

Extraction chromatography (EC) provides a simple and effective 
means by which the separation and preconcentration of various 
cations can be accomplished. In extraction chromatography, an in- 
ert support is impregnated with an organic extractant, either alone 
or in combination with a suitable diluent, to produce a solid sorbent 
capable of selectively removing certain metal ions from aqueous 
solution. In effect, EC combines the selectivity of liquid-liquid ex- 
traction with the multistage character of a chromatographic process 
and the ease of handling and convenience of an ion-exchange 
resin. Earlier studies in this laboratory designed to identify the 
structural features governing the uranium selectivity of various neu- 
tral organophosphorus extractants have shown that dipentyl 
pentylphosphonate (DP[PP]), also called diamyl amylphosphonate 
(DAJAP]), dissolved in dodecane, is an efficient and selective 
reagent for the extraction of uranium from acidic nitrate media. The 
authors have investigated the application of an extraction chro- 
matographic material comprised of this extractant supported on an 
inert polymeric substrate, to the isolation of uranium from various 
environmental samples for subsequent quantitation. This is appro- 
priate because many procedures for the determination of uranium 
in such samples involve a digestion of leaching of the sample with 
nitric acid. 3 figs., 3 tabs. 


20466 (ANSTO-E-697) Particle induced X-ray emission. 
Cohen, D.D. Australian Nuclear Science and Technology Organisa- 
tion, Lucas Heights, NSW (Australia). Aug 1991. [75p.] Order 
Number DE93622008. Source: OSTI; NTIS (US Sales Only); INIS. 

The accelerator based ion beam technique of Particle Induced X- 
ray Emission (PIXE) is discussed in some detail. This report pulls 
together all major reviews and references over the last ten years 
and reports on PIXE in vacuum and using external beams. The 


220p. Order Number DE93002896. 





advantages, limitations, costs and types of studies that may be un- 
dertaken using an accelerator based ion beam technique such as 
PIXE, are also discussed. 25 refs., 7 tabs., 40 figs. 


20467 (DOE/ER/13218-29) Theta pinch discharges for 
solids vaporization and elemental chemical analysis: Final re- 
port. Scheeline, A. Illinois Univ., Urbana, IL (United States). 
[1993]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-84ER13218. Order Number 
DE93013228. Source: OSTI; NTIS; GPO Dep. 

Development of the locally designed echelle spectrometer was 
completed by completing software to convert charge-coupled de- 
vice detected spectra into useful information. For analysis of mixed 
powdered oxides of Al, Mn, Mg, and Ti, the theta pinch is better 
than a de arc, but not yet commerically competitive. The question 
of whether the pinch can sample bulk solids in a _ matrix- 
independent manner, is addressed. 


20468 (DOE/ER/13346-T2) [Unsegmented continuous-flow 
sample processing and electrochemical detection of gaseous 
species]: Final report, March 1, 1985—February 28, 1991. Mot- 
tola, H.A. Oklahoma State Univ., Stillwater, OK (United States). 
Dept. of Chemistry. 1991. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-85ER13346. Order 
Number DE93013225. Source: OSTI; NTIS; GPO Dep. 

Goals were a continuous-flow, unsegmented, all-gas carrier and/ 
or a segmented liquid/gas interface system for sample introduction 
and transport to detection/determination point; a regenerable elec- 
trode probe base on redox reactions of Fe(II) and Fe(Ill) complexes 
with 1, 10-phenanthroline and related ligands; and amperometric/ 
coulometric current measurements providing analyte signals. Gases 
to be detected included NO, SOx. This report is divided into 3 
parts: preparation of new ligands of 1,10-phenanthroline family; 
glassy carbon surfaces coated with polymeric films prepared from 
monomeric units of tris[5-amino-1,10-phenanthroline]iron(Il); and 
sulfite oxidase/hexacyanoferrate modified C paste electrode. 


20469 


(DOE/ER/13403-5) Perforated monolayers: Progress 
report, July 1, 1990-December 31, 1992. Regen, S.L. Lehigh 
Univ., Bethlehem, PA (United States). Dept. of Chemistry. Dec 
1992. 16p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG02-85ER13403. 
DE93013258. Source: OSTI; NTIS; GPO Dep. 

Goal of this research program is to create ultrathin organic mem- 
branes that possess uniform and adjustable pores ( < 7A 
diameter). Such membranes are expected to possess high perme- 
ation selectivity (permselectivity) and high permeability, and to 
provide the basis for energy-efficient methods of molecular separa- 
tion. Work carried out has demonstrated feasibility of using 
“perforated monolayer”-based composites as molecular sieve mem- 
branes. Specifically, composite membranes derived from 
Langmuir-Blodgett multilayers of the calix[6]arene-based surfactant 
shown below plus poly[l-(trimethylsilyl)-l-propyne] (PTMSP) were 
found to exhibit sieving behavior towards He, Nz and SF,. Results 
of derivative studies that have also been completed are also de- 
scribed in this report. 


Order Number 


20470 (DOE/ER/45373-5) Single-electron tunneling: Tech- 
nical progress report. Ruggiero, S.T. Notre Dame Univ., IN 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-88ER45373. Order Num- 
ber DE93013337. Source: OSTI; NTIS; GPO Dep. 

Pictures using the low-temperature microwave scanning tunnel- 
ing microscope, have been made of particles and tunneling IV 
characteristics determined. Strong, sometimes periodic negative 
differential resistance was observed in small-particle systems. Au 
and Ag droplets and particles were studied. 4 figs. 


20471 (DOE/FTR-93011985) [Travel to Bremen, Germany 
for inspection of and training on a Finnigan MAT Model 271 
mass spectrometer]: Foreign trip report, September 14, 1992— 
September 25, 1992. Koppenaal, D.W. Pacific Northwest Lab., 
Richland, WA (United States). 23 Oct 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93011985. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
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This trip was to assure that the new mass spectrometer with 
secondary electron multiplier for ion counting met all purchase 
specifications prior to shipment to Battelle Northwest. Two 
individuals made thistrip. Dr. MW Goheen was responsible for in- 
strumentation training and operation, while | was responsible for all 
QA related activities, including performance specification verifica- 
tion and documentation. The operation of the various components 
were demonstrated to Dr Goheen and myself. Each operation was 
explained. The new mass spectrometer has several resolution set- 
tings and four separate detectors (three Faraday cups and one 
secondary electron multiplier). Plant personnel gave guidance on 
the various operational modes for certain specific gas mixtures. 


20472 (DOE/PC/90293-T8) High temperature membranes 
for H2S and SO, separations: Quarterly progress report, Octo- 
ber 1, 1992—-December 31, 1992. Winnick, J. Georgia Inst. of 
Tech., Atlanta, GA (United States). School of Chemical Engineer- 
ing. 1992. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90293. Order Number 
DE93012456. Source: OSTI; NTIS; GPO Dep. 

Successful removal of SO, from flue gas depends on the devel- 
opment of a membrane able to achieve a current density of 50 mA/ 
cm* at a total voltage of approximately 1V. Flooding of electrode 
has been identified as a problem, leading to increasing polarization 
over time. The resulting reduction of surface area also tends to 
limit the mass transfer flux, reducing the efficiency of the cell. To 
reduce flooding, new materials and techniques of manufacture will 
be investigated, in the attempt to produce a ceramic membrane of 
approximately 50% theoretical density. This membrane must have 
proper pore size distribution to ensure sufficient capillary force to 
prevent impregnated electrolyte from flooding electrodes, and sub- 
sequently drying the ceramic membrane. Various methods of 
matrix production were studied this quarter: tape casting, pressing 
and sintering, and slip casting. Each will be discussed in turn. 
Electrolyte introduction to the cell is a continuing problem. The de- 
velopment of a method is still being investigated. Ideally, the 
electrolyte would be introduced as powder with binder in a green 
body. This binder would burn away at temperatures of approxi- 
mately 300°C, leaving pure electrolyte to melt and complete the 
ionic path necessary for the electrochemical cell. The electrolyte 
used this quarter was, exclusively, a 90 wt % K2S207/10 wt % 
V2Os mixture. 


20473 (DPH-52) Canyon building design items. McNeight, 
S.A. Du Pont de Nemours (E.I.) and Co., Richland, WA (United 
States). 21 Nov 1951. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H-511). Or- 
der Number DE93012039. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report contains November, 1951, some selected items taken 
from an informal report prepared by the Redox operating group for 
the guidance of the operating member of a separations scoping 
committee which is now functioning at Hanford. They should not be 
taken as official Hanford design philosophy may have been of inter- 
est to Dupont personnel connection with Savannah River design. 


20474 (DPW-3926) [Mass spectrometer tritium analysis]: 
Trip report, October 31, 1951-November 2, 1951. Kelley, H.M. 
Du Pont de Nemours (E.|.) and Co., Wilmington, DE (United 
States). 9 Nov 1951. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. (SR/H-454). Or- 
der Number DE93011149. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

During a trip to KAPL (Oct.31—-Nov. 2, 1951), the mass spec- 
trometer work being done by H. Mattraw was discussed. Tritium 
sensitivity is within about 2% of the Ha or D2 figures. The sensitiv- 
ity of the GE analytical mass spectrometer was increased by a 
factor of 4—5, using a rack-pinion positioning device for the source 
magnet. The mass spectrometer tritium analysis was discussed 
and a tentative analytical program arranged for KAPL approval. 


20475 (INIS-BR-3115) Geology and petrology of Lages Al- 
kaline District, Santa Catarina State. Scheibe, L.F. Sao Paulo 
Univ., SP (Brazil). Inst. de Geociencias. 1986. [250p.] (in Por- 
tuguese). Order Number DE93624272. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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A 1:100.000 geological map shows the main outcrops, covering 
about 50 Km*, of the leucocratic alkaline rocks, ultra basic alkaline 
rocks, carbonatites and volcanic breccias which intruded the 
Gondwanic sedimentary rocks within a short time interval and char- 
acterize the Alkaline District of Lages. Chemical analyses of 33 
whole-rock samples confirm the petrographic classification, but the 
agpaitic indexes, most'y below 1.0, do not reflect the mineralogical 
variations of the leucocratic alkaline rocks adequately. Partial REE 
analyses indicate that the light as well as the heavy rare earth con- 
tents decrease from the basic to the more evolved rocks, the La/Y 
ratio remaining approximately constant. Eleven new K/Ar ages from 
porphyritic nepheline syenites porphyritic phonolites, ultra basic al- 
kaline rocks and pipe-breccias, together with six already available 
ages, show a major concentration in the range 65 to 75 Ma, with a 
mode at ca. 70 Ma. But one Rb/Sr whole-rock reference isochron 
diagram gives an age of 82+-6 Ma for the agpaitic phonolites of 
the Serra Chapada, which are considered younger than the mi- 
askitic porphyriric nepheline syenites. The ®” Sr/®® Sr ratios of 
0.705-0.706 are compatible with a sub continental mantelic origin, 
devoid of crustal contamination. A petrogenetic model based on 
subtraction diagrams and taking into consideration the geologic, 
petrographic, mineralogic and petrochemical characteristics of the 
alkaline rocks of Lages consists of limited partial melting with CO®, 
contribution of the previously metasomatized upper mantle, in a re- 
gion submitted to decompression. (author). 


20476 (INIS-BR-3124) Determination of total iron in iron 
ore by x-ray fluorescence analysis using the Compton effect: 
comparison with others analytical techniques. Castilho, M.V. de 
(Companhia Vale do Rio Doce (CVRD), Itabira, MG (Brazil). Lab. 
das Minas); Oliveira, R.C. USIMINAS, Ipatinga, MG (Brazil). Centro 
de Pesquisas. 1991. [13p.] (In Portuguese). (CONF-910015—: 4. 
meeting on carbochemistry, Impatinga (Brazil), 1991). Order Num- 
ber DE93624273. Source: OSTI; NTIS (US Sales Only); INIS. 
Total iron in iron ores is determines by X-ray fluorescence 
analysis method using the compton effect. The Bragg angle is de- 
termined for compton 110-coherent scattering related to K alpha of 


Rhodium. This measurement procedure can be used for best fitting 
of analytical results in X-ray fluorescence, when compared with 
others methods used for results corrections. (M.V.M.). 


20477 (INIS-BR-3126) interfering elements correction: a 
necessary optimization for Co analysis from Mn steels, using 
x-ray fluorescence spectrometry. Bello, A.R.C. (Dedini S.A. 
Siderurgica, Belo Horizonte, MG (Brazil)); Carvalho, C. de; Cunha, 
M.L. da. USIMINAS, Ipatinga, MG (Brazil). Centro de Pesquisas. 
1991. [15p.] (In Portuguese). (CONF-910015-: 4. meeting on 
carbochemistry, Impatinga (Brazil), 1991). Order Number 
DE93624275. Source: OSTI; NTIS (US Sales Only); INIS. 

The interference of manganese, copper and aluminium in cobalt 
analysis from manganese steels is studied. The method used in 
this experiment is X-ray fluorescence spectrometry and a compara- 
tive study is also presented. (M.V.M.). 


20478 (INIS-BR-3128) Geologic evolution of the SE.23 
Sheet - Belo Horizonte, MG, Brazil. Pereira, A.D.C. (Fundacao 
Instituto Brasileiro de Geografia e Estatistica (IBGE), Belo Hori- 
zonte, MG (Brazil). RADAMBRASIL); Fonseca, E.G. da; Braz, 
E.R.C. Sociedade Brasileira de Geologia, Belo Horizonte, MG 
(Brazil). Nucleo de Minas Gerais/Brasilia. 1987. [18p.] (In Por- 
tuguese). (CONF-8709517-: 4. Symposium on Geology from 
Minas Gerais, Belo Horizonte (Brazil), Sep 1987). Order Number 
DE93624276. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this paper is to present a synthesis of the geologic 
evolution in the Belo Horizonte Sheet comprising an area about 
281.210 Km*. Rb-Sr and K-Ar isotope dating methods are used for 
age estimation of geologic deposits. The geologic evolution of the 
cratonic area is reflected by a stable central nucleus surrounded by 
marginal orogenic belts. In the central area were recognized green- 
stone belts structures involved by granite terrains and bordered by 
a granulitic region. The framework of the Sao Francisco Craton in- 
volves events of metamorphism, granitogenesis, sedimentary, 
volcanism and plutonism developed in the Early to Late Protero- 
zoic. The stratigraphic column is complemented by Late 
Jurassic-Early Cretaceous continental deposits belonging to 
Parana-Basin. (M.V.M.). 
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20479 (INIS-BR-3129) Contribution on the Northeastern 
Minas Gerais geologic-geochronologic study, Brazil. Siga Ju- 
nior, O. (Fundacao Instituto Brasileiro de Geografia e Estatistica 
(IBGE), Belo Horizonte, MG (Brazil)); Cordani, U.G.; Basei, M.A.S.; 
Teixeira, W.; Kawashita, K.; Schmus, W.R. Van. Sociedade 
Brasileira de Geologia, Belo Horizonte, MG (Brazil). Nucleo de 
Minas Gerais/Brasilia. 1987. [16p.] (In Portuguese). (CONF- 
8709517-: 4. Symposium on Geology from Minas Gerais, Belo 
Horizonte (Brazil), Sep 1987). Order Number DE93624277. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work demonstrates the potential of integrated Rb-Sr, K-Ar, 
and U-Pb determinations, when applied to basic regional geology. 
The different interpretative values of these methodologies con- 
tribute to the understanding of the tectonic processes developed in 
the south-eastern border of the Sao Francisco Craton (northeast- 
ern Minas Gerais). The Brazilian Orogenic Cycle is characterized in 
the area by the Salinas metasediments and the gneissic-migmatitic 
rocks of the eastern sector. Rb-Sr and U-Pb data indicate the gen- 
eration of most or even all of these rocks in the 660-570 Ma, 
interval. No indications of ancient terrains were obtained, and pre- 
vious ideas of a pervasive reworking of an Archean or Lower 
Proterozoic crust must be discarded. The K-Ar analyses indicate a 
crustal level in which temperature remained above 250° C until at 
least 480 Ma. (author). 


20480 (INIS-BR-3130) Acaiaca Granulite Complex, MG: 
age, petrogenesis and tectonics implications. Teixeira, W. (Sao 
Paulo Univ., SP (Brazil). Inst. de Geociencias); Kawashita, K.; 
Evangelista, H.J.; Taylor, P.N. Sociedade Brasileira de Geologia, 
Belo Horizonte, MG (Brazil). Nucleo de Minas Gerais/Brasilia. 1987. 
[14p.] (In Portuguese). (CONF-8709517—: 4. Symposium on Geol- 
ogy from Minas Gerais, Belo Horizonte (Brazil), Sep 1987). Order 
Number DE93624278. Source: OSTI; NTIS (US Sales Only); INIS. 

Rb-SR and Pb-Pb geochronological work has been carried out 
on rocks from the Acaiaca granulite complex (mainly pyribolites, 
piriclasites and plagiogranulites) in Minas Gerais state. The results 
are interpreted together with petrographical and geochemical data, 
in order to delineate the evolution of those rocks. The Rb-Pb whole 
rock isochrons are concordant in age (around 2.0 b.y.) and they 
define the Transamazonian orogeny as the main event in the in- 
vestigated area. In addition, the Sr and Pb evidences suggest a 
strong reworking of prior continental crust at that time. In turn, the 
estimation of P-T conditions of regional metamorphism based on 
geo thermo barometric calculations and on petrology resulted in T 
~ 700-900° C and Py =5,6-8 and 8-10 Kbar. The whole group of 
data is coherent with the development of is Transamazonian mo- 
bile zone of ensialic character, along the eastern border of an 
Archaean fragment. Within an area considered cratonic during the 
Upper Proterozoic. A model of evolution of the Sao Francisco Cra- 
ton as well the differences between the Archaean and early 
Proterozoic domains are discussed. (M.V.M.). 


20481 (INIS-BR-3131) Use of Sr and Pb isotopes in 
gneissic-migmatic rocks in ltacambira-Barrocao, MG, Brazil. 
Siga Junior, O. (Fundacao Instituto Brasileiro de Geografia e Esta- 
tistica (IBGE), Belo Horizonte, MG (Brazil)); Cordani, U.G.; Basei, 
M.A.S.; Kawashita, K.; Taylor, P.N. Sociedade Brasileira de Geolo- 
gia, Belo Horizonte, MG (Brazil). Nucleo de Minas Gerais/Brasilia. 
1987. [13p.] (In Portuguese). (CONF-8709517—: 4. Symposium on 
Geology from Minas Gerais, Belo Horizonte (Brazil), Sep 1987) 
Order Number DE93624279. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work tries to show the potential of the Rb-Sr, Pb-Pb and 
K-Ar methods applied to basic geological mapping. The different in- 
terpretative values of these methodologies contribute to the 
understanding of the tectonic processes developed in the south- 
eastern border of the Sao Francisco Craton. The Rb-Sr and Pb-Pb 
isotopic data for the gneissic-migmatitic unit of this sector indicates 
their generation during the Archean (-2.7 Ga) and Early Proterozoic 
(-2.1 Ga.). The high (Sr®” /Sr®6) and 2 values also suggest an ori- 
gin through reworking of older crustal rocks. The K-Ar data (and 
one fission track age) allow the thermal history of this domain to be 
delineated and suggest a vertical tectonic in the Late Brazilian Cy- 
cle, putting side by side blocks formed in different depths. 
(M.V.M.). 





20482 (INIS-mf-13388, pp. 493-494) Multielemental analysis 
of Pantnagar soil by fast neutron activation analysis. Joshi, 
G.C. (G.B. Pant Univ., Pantnagar (india). Dept. of Physics); Agar- 
wal, H.M. Department of Atomic Energy, Bombay (india). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. SOILS/neutron activation analysis; 
CALCIUM; CROPS; MULTI-ELEMENT ANALYSIS; SOILS; TRACE 
AMOUNTS 


20483 (INIS-mf—13388, pp. 435-436) Nuclear instrumenta- 
tion for rapid gradation of coal seams by neutron activation 
technique. Raja Sekhar, N. (Regional Engineering College, 
Warangal (India)); Ramana Reddy, S.V.S.; Ramachander Rao, J.; 
Panduranga Rao, M.; Venkatappaiah, A.; Devaprathap. Depart- 
ment of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 fig. ASHES/neutron activation analysis; 
COAL/ashes; COAL/neutron activation analysis; ALUMINIUM 27 
TARGET; ALUMINIUM 28; ALUMINIUM 28 TARGET; ASHES; 
CALIFORNIUM 252; COAL; NEUTRON REACTIONS; NEUTRON 
SOURCES; PROMPT GAMMA RADIATION; PROTONS; SILICON 
28 TARGET 


20484 (INIS-mf—13494 ) Hidden explosive detection meth- 
ods. Liu, X. (Explosive Search and Disposal Training Center, 
Ministry of Public Security, Beijing (China)). Weizmann Inst. of Sci- 
ence, Rehovoth (Israel); Israel National Police, Jerusalem (Israel). 
Sep 1992. [82p.] (CONF-9209325—: 4. International symposium on 
analysis and detection of explosives, Jerusalem (Israel), 7-10 Sep 
1992). In 4. International symposium on analysis and detection of 
explosives: Program and abstracts. Order Number DE93620280. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Shori communication. CHEMICAL EXPLOSIVES/crime detection; 
CHEMICAL EXPLOSIVES/neutron activation analysis; CHEMICAL 
ANALYSIS; COMPARATIVE EVALUATIONS; VAPORS; X-RAY RA- 
DIOGRAPHY 


20485 (INIS-mf-13494 ) Tandem mass spectrometric identi- 
fication of explosives adsorbed on organic substrates. Wright, 
A.D. (Department of Chemistry, University of Warwick, Coventry, 
CV4 7AL, (United Kingdom)); Jennings, K.R.; Peters, R. Weizmann 
Inst. of Science, Rehovoth (Israel); Israel National Police, 
Jerusalem (Israel). Sep 1992. [82p.] (CONF-9209325-: 4. Interna- 
tional symposium on analysis and detection of explosives, 
Jerusalem (Israel), 7-10 Sep 1992). In 4. International symposium 
on analysis and detection of explosives: Program and abstracts. 
Order Number DE93620280. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CHEMICAL EXPLOSIVES/crime detection; 
CHEMICAL EXPLOSIVES/mass spectroscopy; HELIUM/ion-atom 
collisions; MASS SPECTROMETERS /specifications; HAIR; HE- 
LIUM; MASS SPECTRA; SPECIFICATIONS; PETN; TNT 


20486 (INIS-mf—13496) On the contribution of prompt 
gamma neutron activation analysis to the element chracteriza- 
tion of environmental objects. Pham Zuy Hien; Luong Ngoc 
Chau; Nguyen Trong Hiep. Nuclear Research inst., Da Lat (Viet 
Nam). 1992. [11p.] (CONF-920002-: 2. international workshop on 
neutron activation analysis in the environment, Dubna (Russian 
Federation), 1992). Order Number DE93622009. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Paper was presented at the 2nd International workshop on neu- 
tron activation analysis in environment; Dubna; 1992. 

Prompt gamma neutron activation technique has been estab- 
lished at Dalat nuclear research reactor providing a multielement 
analytical method complementary to the existing INAA techniques 
with delayed gamma rays measurements. The results of analysis of 
environmental standard reference materials show the capability of 
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this technique in determining the concentrations of H, B, C, N, Cl, 
K in biological and B, Al, Si, K, Fe, Gd, Sm in non-biological sam- 
ples. The instalation of a single crystal of silicon in the beam tube 
has considerably improved the quality of the thermal neutron beam 
and therefore, the contrast of the prompt gamma spectra. How- 
ever, the rather low thermal neutron flux at the tangential horizontal 
channel did not allow to achieve the detection limits at sub-ppm 
concentration levels. The use of a more intensive filtered thermal 
neutron beam available at the piercing horizontal channel could 
considerably improve this situation. (author). 3 figs, 7 refs, 3 tabs. 


20487 (INIS-SU-340/A, pp. 124) Nuclear physical methods 
for determination of oxygen content in materials. Verbitskaya, 
E.M. (and others); Dyumin, A.N.; Eremin, V.K. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 2 refs., 1 tab. OXYGEN/nuclear reaction 
analysis; OXYGEN/quantitative chemical analysis; BARIUM OX- 
IDES; COPPER OXIDES; DEUTERON BEAMS; DEUTERON 
REACTIONS; DEUTERONS; NEUTRON REACTIONS; NITROGEN 
16; OXYGEN; OXYGEN 16; OXYGEN 17; PROTONS; SENSITIV- 
ITY; SPATIAL DISTRIBUTION; SUPERCONDUCTORS; YTTRIUM 
OXIDES 


20488 (JINR—12-91-550) Determination of microquantities 
of hafnium in REEs. Gorski, B.; Karamyan, S.A.; Oganesyan, 
Yu.Ts.; Bogomolov, S.L. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Reactions. 1991. [8p.] (In 
Russian). Order Number DE93624280. Source: OSTI; NTIS (US 
Sales Only); INIS 

A method is described for the determination of Hf in a Yb matrix 
using the reaction '7Hf(a,3n)'7?W. The sensitivity limit was ob- 
tained at a level 1.10—® g/g. The Hf admixtures in "*Yb and 17°Yb 
samples were determined. 4 refs.; 4 figs. 


20489 (MLM-3768, pp. 24-30) Enrichment of sulfur iso- 
topes by chromatography. Park, W.K. Mound, Miamisburg, OH 
(United States). 30 Nov 1992. In Mound activities in chemical and 
physical research: January-December 1991. 47p. Order Number 
DE93004027. Source: OSTI; NTIS. 

In this research, sulfur isotopes were separated and subse- 
quently enriched using the isotopic effect between aqueous sulfur 
dioxide and bisulfite ions in an ion exchange chromatographic col- 
umn packed with aminated polystyrene-diviny! benzene resin. The 
separation was accomplished by forming a band of bisulfite ions 
from a sulfurous acid or bisulfate-salt solution in the column. It was 
found that as the band moved down the column, the S-34 isotope 
was enriched in the rear of the band and the S-32 isotope was en- 
riched in the front of the band. The effects of operating parameters 
on the isotopic enrichment were determined with respect to separa- 
tive power and height equivalent to a theoretical plate. 10 refs., 1 
fig., 1 tab. 


20490 (MLM-3768, pp. 31-36) Calculation of van der Waals 
bound states for hydrogen isotopes. McConville, G.T.; Hurly, J.J. 
Mound, Miamisburg, OH (United States). 30 Nov 1992. In Mound 
activities in chemical and physical research: January-December 
1991. 47p. Order Number DE93004027. Source: OSTI; NTIS. 

The bound state energies for the dimers of hydrogen, deuterium, 
and tritium have been calculated quantum mechanically using inter- 
molecular potential functions. These calculations are compared to 
the optical measurements of McKeller and Welsh for hydrogen and 
deuterium (no measurements correspond to tritium). The compari- 
son of measurements with calculations yields evidence that the 
isotopes can be described by a single potential function. The pres- 
ence of bound states has been found to affect the equations of 
state. The magnitude of the effect of the second virial coefficient of 
the isotopes is currently under investigation. 10 refs., 5 tabs. 
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20491 (ORNL/FTR-4108) [The International Symposium on 
Polyaromatic Hydrocarbons (PAH) in Bordeaux, France]: 
Foreign trip report, September 28, 1991—October 11, 1991. Vo- 
Dinh, T. Oak Ridge National Lab., TN (United States). 15 Oct 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE93011287. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the International Symposium on Polycyclic 
Aromatic Hydrocarbons (PAH) in Bordeaux, France, presented an 
invited paper on “Laser-Based Measurements of DNA Adducts of 
Polyaromatic Hydrocarbons,” and co-chaired a technical session on 
PAH-Analysis, Methodology. The traveler visited the Laboratory of 
Molecular Photophysics and Photochemistry, University of 
Bordeaux |, Talence, France, and discussed potential research in- 
teractions with Dr. S. Lazare on substrate development for 
surface-enhanced Raman applications in chemical detection and 
optical data storage. 


20492 (ORNL/FTR-4110) [Travel to France, The Nether- 
lands, Germany and Great Britain to present papers on 
electron microscopy]: Foreign trip report, August 31- 
September 22, 1991. Bentley, J. Oak Ridge National Lab., TN 
(United States). 24 Oct 1991. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011379. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Contributed papers on electron microscopy were presented at 
the Diamond Films 91 and EMAG ’91 conferences, and an invited 
paper was presented at the 10th Pfefferkom Conference. Fruitful 
and very encouraging discussions on advanced instrumentation for 
electron microscopy were held in Eindhoven, Berlin, Stuttgart, and 
Tuebingen. Operating omega energy filters were observed in Berlin 
and Stuttgart, and instrument modifications for electron holography 
were discussed in Tuebingen. 


20493 (ORNL/FTR-4401) [Travel to the Kyoto ’92 Interna- 
tional Conference on Biological Mass Spectroscopy in Kyoto, 
Japan to present a lecture on ion trap mass spectrometers un- 
der development at ORNL]: Foreign trip report, September 
18-27, 1992. Van Berkel, G.J. Oak Ridge National Lab., TN (United 
States). 30 Sep 1992. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE93012358. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler attended the Kyoto '92 International Conference on 
Biological Mass Spectrometry, presented an invited lecture, and 
co-chaired a symposium session. Research papers and posters of 
particular interest to ORNL’s ongoing projects in biological mass 
spectrometry were attended. Discussions of several projects and 
areas of research were carried out with scientists in attendance. 


20494 (ORNL/FTR-4522) [Plasma spectrochemistry]: For- 
eign trip report, January 10-17, 1993. Barshick, C.M. Oak Ridge 
National Lab., TN (United States). 25 Jan 1993. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93009409. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler attended the 1993 European Winter Conference on 
Plasma Spectrochemistry and presented two papers, one on the 
continued development of a technique for the analysis of solution 
residues by glow discharge mass spectrometry (developed first at 
ORNL) and one on the analysis of soils by glow discharge mass 
spectrometry, also an ORNL first. Papers of interest to ORNL'’s 
Analytical Chemistry Division involved new developments and ap- 
plications of inductively coupled plasma and glow discharge 
emission and mass spectrometries. Following the meeting the trav- 
eler attended a workshop on the frontier developments in glow 
discharge atomic spectrometry (also held in Granada). Topics of 
mutual interest to the 25 participants and to ORNL's Analytical 
Chemistry Division included de and rf glow discharge emission and 
mass spectrometry, as well as inductively coupled plasma mass 
spectrometry. 


20495 (ORNL/M-2588, pp. 103) Matrix-assisted laser des- 
orption mass spectrometry for the structural characterization 
of oligonucleotides. Hettich, R.L. (Oak Ridge National Lab., TN 
(US)); Hurst, G.B.; Buchanan, M.V. Oak Ridge National Lab., TN 
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(United States). Jan 1993. DOE Contract AC05-840R21400. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Techniques based upon matrix-assisted laser desorption (MALDI) 
are being developed for the characterization of norma! and modi- 
fied nucleosides nucleotides and oligonucleotides. Fourier 
transform mass spectrometry (FTMS) is a major tool in this study, 
which allows detailed structural information to be obtained on nor- 
mal and modified oligonucleotides at the low picomole level. The 
FTMS permits a wide range of ion manipulation processes to be 
employed not only to determine the complete sequences of small 
oligonucleotides, but also to identify any adducts which may be at- 
tached to these biomolecules. The MALDI-FTMS technique has 
been successfully used to characterize a variety of nucleic acid 
constituents which are substituted with alkyl and polycyclic aromatic 
hydrocarbons. Collision induced dissociation (MS/MS) and selective 
ion-molecule reactions which can be performed on ions trapped 
within the FTMS cell have been developed to identify the adduct, 
determine the site of substitution, and establish the site of modifica- 
tion in the oligomer sequence. Similar techniques have been used 
to identify modifications arising from UV-induced damage to small 
oligonucleotides. A time-of-flight (TOF) instrument has recently 
been constructed to aid in studying modified oligonucleotides with 
MALDI. This instrument will allow a direct comparison of MALDI on 
the FTMS and TOF instrument. A variety of other experiments are 
also being conducted to probe the fundamental characteristics of 
the MALDI experiment, to allow the conditions which provide soft 
ionization for large biomolecules to be better defined. 


20496 (ORNL/M-2588, pp. 111) A new mass spectrometric 
approach to high speed DNA sequencing. Smith, R.D. (Pacific 
Northwest Lab., Richland, WA (US)); Edmonds, C.G.; Cheng, Xue- 
heng; Hofstadler, S.A.; Bruce, J.E.; Winger, B. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

We are investigating a new approach having the potential for 
high speed DNA sequencing based upon mass spectrometry. In 
our approach. large single stranded segments (1- 20 Kbase) are 
transferred to the gas phase by an electrospray process as highly 
charged molecular ions. The ions are then trapped in an ion cy- 
clotron resonance (ICR) cell in a high magnetic field where a single 
molecular ion can potentially be trapped, isolated and nondestruc- 
tively detected with high mass measurement accuracy. The aims of 
this project are to develop (1) the instrumental methods necessary 
for such accurate mass determination and (2) physical or chemical 
methods for sequentially cleaving individual nucleotide bases from 
one terminus of the DNA segment. An accurate and high speed 
ICR measurement after each step would therefore, alter determina- 
tion of the oligonucleotide sequence. Initial results obtained under 
this new project will be presented. These include the demonstration 
that synthetic and biological DNA and RNA oligomers across a 
wide range of molecular mass can be efficiently transferred to the 
gas phase by the electrospray process. New ICR instrumentation 
utilizing a 7-tesla superconducting magnet has also been devel- 
oped, and has demonstrated the capability for obtaining sufficiently 
high resolution and high mass measurement accuracy for use in 
the sequencing scheme. Initial results are summarized and con- 
cepts for the required cleavage processes are discussed. 


20497 (ORNL/M-2588, pp. 115) Resonance ionization spec- 
troscopy: A new analytical technique for genome mapping 
and sequencing. Arlinghaus, H.F. (Atom Sciences, Inc., Oak 
Ridge, TN (US)); Spaar, M.T.; Thonnard, N.; Doktyez, M.J.; Jacob- 
son, K.B. Oak Ridge National Lab., TN (United States). Jan 1993. 
DOE Contract AC05-89ER80735. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 
Resonance lonization Spectroscopy (RIS) is becoming recog- 
nized as an analytical technique for a wide range of applications. 
The extremely high element specificity and sensitivity of the RIS 





process is especially valuable for ultra-trace element analysis in 
polymeric materials where the complexity of the matrix is frequently 
a serious source of interferences. RIS utilizes precisely tuned 
lasers to ionize a chosen element efficiently with virtually no inter- 
ference from the immense background of other constituents. RIS, 
when combined with ion sputtering, Sputter Initiated RIS (SIRIS), 
or, Laser Atomization RIS (LARIS), leads to an exceptionally effi- 
cient analytical technique having the ability to localize, with 
micrometer spatial resolution and virtually no matrix effects, ultra- 
trace concentrations of a selected element with ultrahigh sensitivity 
and selectivity. The ionized atoms are counted in a mass spec- 
trometer. If a time-of-flight mass spectrometer is used, all! isotopes 
of an element can be detected simultaneously. At the Oak Ridge 
National Laboratory, methods have been developed for synthesiz- 
ing tin labels for oligonucleotides, with other element labels being 
developed. At Atom Sciences, both the SIRIS and LARIS tech- 
nique have been compared to determine their characteristics to 
localize and quantify Sn-labeled DNA. We will present data show- 
ing (a) the differences between SIRIS and LARIS response as a 
function of atomization parameters, substrate and analyte, (b) the 
detection of subattomole quantities of Sn-labeled DNA, (c) the de- 
tection of positively hybridized and unhybridized sites on a DNA 
sequencing matrix, (d) the utilization of a mass spectrometer with 
SIRIS/LARIS to detect multiple, enriched tin isotope-labeled DNA 
after electrophoresis, and (e) the DNA concentration as a function 
of depth in polyacrylamide gel and nylon membrane. The prospects 
of ‘using the SIRIS/LARIS technique to perform much faster DNA 
sequencing and mapping will be discussed. 


20498 (ORNL/M-2588, pp. 116) Rapid, high-throughput 


DNA sequencing using confocal fluorescence imaging of cap- 
illary arrays. Bashkin, J.S. (Molecular Dynamics, Inc., Sunnyvale, 
CA (US)); Roach, D.; Rosengaus, E.; Barker, D.L. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 


259p. Order Number DE93006842. Source: OSTI; NTIS. 

Abstract: The goals of the Human Genome Project require tech- 
niques for DNA sequencing that increase throughput over current 
methods by an order of magnitude or more. Current automated flu- 
orescence sequencing instruments require 5-10 hours for a single 
gel run and accommodate a maximum of 36 reaction sets. Capil- 
lary gels can be run at higher voltages to yield separation of 
300-500 bases in 1-2 hours, but current fluorescence detection 
methods are limited to analyzing one capillary at a time. Confocal 
fluorescence imaging has the capacity to produce great sensitivity 
of detection with the geometrical advantage that excitation light is 
delivered through the same lens that collects fluorescence emis- 
sion. R. Mathies and colleagues have shown that a single 
scanning confocal fluorescence detector can detect DNA fragments 
in a parallel array of capillaries. Based on Mathies work, a func- 
tional breadboard of a confocal scanning system has been built 
capable of detecting fluorescence data from a large array of capil- 
laries. Arrays of acrylamide gel-filled capillaries and an injection 
manifold has been built capable of simultaneously loading different 
sequencing samples into each capillary. Progress on the software 
necessary for calling the DNA sequence on-line, based on the ob- 
served fluorescence signal intensities. 


20499 (ORNL/M-2588, pp. 129) Single molecule detection 
using charge-coupled device array technology. Denton, M.B. 
(Univ. of Arizona, Tucson (US)); Earle, C.W. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 
Investigations into developing and apply a new technique for the 
detection of single fluorescent chromophores in a flowing stream 
will be discussed. These studies are intended to contribute toward 
improved rapid DNA _ sequencing schemes currently being 
developed by Los Alamos National Laboratory. In previous investi- 
gations, the detection sensitivity has been limited by the 
background Raman emission from the water solvent. By employing 
a Charge-Coupled Device (CCD) detector operated in a time- delay 
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and integration (TDI) mode we are able to enhance the discrimina- 
tion between fluorescence from a single molecule and the 
background Raman scattering from the solvent. In this novel mode 
of operation, the register shifts between rows on the CCD are syn- 
chronized with the sample flow velocity such that the fluorescence 
from a single molecule is collected in a single moving charge 
packet occupying an area approaching that of a single pixel while 
the background is spread evenly among a large number of pixels. 
Additionally, this approach should contribute to more rapid se- 
quencing since more than one species can be simultaneously 
present in the observed flow cell. To date we have investigated the 
system with fluorescent latex spheres ranging in size from 10 mi- 
crons down to 0.1 microns. The TDI method has proven to be very 
effective in enhancing the signal to noise ratio of the fluorescence 
emission. Current data suggests that single molecule detection 
should be achieved with an excellent signal to noise ratio. 


20500 (ORNL/M-2588, pp. 134) Basic matrices for the ma- 
trix assisted laser desorption/ionization mass spectrometry of 
oligodeoxynucleotides. Fitzgerald, M.C. (Univ. of Wisconsin, 
Madison (US)); Parr, G.R.; Smith, L.M. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Matrix Assisted Laser Desorption/ionization (MALDI) Mass Spec- 
trometry is a powerful new analytical technique that permits the 
mass analysis of high molecular weight biopolymers (up to 300,000 
Dalton). The matrix, a small organic molecule, is a key part of the 
desorption and ionization step in this mass spectral method. By 
isolating analyte molecules in an appropriate matrix and irradiating 
the sample with a high intensity, pulsed laser beam it is possible to 
generate intact, gas phase molecular ions of the analyte. The role 
of the matrix is threefold: (1) a molar excess of the matrix co- 
crystallizes with the analyte; (2) absorption of the energy from each 
laser pulse results in the ejection of both matrix and analyte 
molecules into the gas phase; and (3) the matrix may play a role in 
the ionization of analyte molecules through gas phase ior/molecule 
reactions. Several matrix materials including nicotinic acid, sinap- 
inic acid, and 2,5-dihydroxybenzoic acid have proven to be very 
effective for the MALDI analysis of a wide variety of proteins. How- 
ever, results in our laboratory suggest that these acidic matrices 
are not generally applicable to the analysis of nucleic acids. In or- 
der to determine if pH is an important factor in the MALDI analysis 
of nucleic acids we screened a number of basic compounds as po- 
tential matrices. Here we report a new class of matrix compounds 
that permits the preparation and analysis of MALDI samples at ba- 
sic pH’s. A summary of the results obtained from using over 25 
basic matrices in the MALD! analysis of both proteins and nucleic 
acids will be shown. 


20501 (ORNL/M-2588, pp. 171) Analysis of oligodeoxynu- 
cleotides by matrix assisted laser desorption/ionization mass 
spectrometry and its potential for DNA sequencing. Parr, G.R. 
(Univ. of Wisconsin, Madison (US)); Fitzgerald, M.C.; Zhu, L.; 
Smith, L.M. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Analysis of intact, high molecular weight biopolymers by mass 
spectrometry is now possible due to the recent development of 
Matrix Assisted Laser Desorption/lonization (MALDI). In this tech- 
nique, an analyte and a matrix compound are co-deposited on a 
mass spectrometer probe tip and irradiated with a high intensity, 
pulsed laser beam. The energy of the laser pulse is absorbed by 
the matrix compound, resulting in the ejection, or sublimation, of 
matrix and analyte molecules into the gas phase. The matrix and 
laser wavelength are chosen so that little, if any, light energy is de- 
posited in the analyte, resulting in the vaporization of intact 
biopolymer molecules. These ions can be accurately mass ana- 
lyzed, usually with a time of flight mass spectrometer. A complete 
mass spectrum can be obtained in a few seconds. The MALDI 
technique appears to be generally applicable to proteins with no 
limitations imposed by primary, secondary or tertiary structures. 
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Proteins as large as 275,000 Da have been successfully mass an- 
alyzed. Furthermore, complex mixtures of proteins can be readily 
resolved. If these characteristics (i.e., analysis of mixtures of large, 
intact nucleic acids irrespective of base composition) can be 
achieved for nucleic acids, this technique could be a powerful new 
method for DNA sequence analysis. Results suggest that matrix 
materials and/or conditions successfully used for protein analysis 
are generally useful for oligonucleotides only up to about ten bases 
in length. For larger oligonucleotides, base composition appears to 
be an important parameter. For this technique to be useful in DNA 
sequence analysis, dependence on base composition must be 
eliminated. Toward this end, we are currently investigating new 
classes of matrix compounds covering a wide range of pH. We are 
also attempting to understand the nature of oligo/matrix interactions 
using fluorescent dye labelled oligonucleotides 


20502 (ORNL/M-2588, pp. 179) Matrix-assisted laser des- 
orption mass spectrometry of oligonucleotides. Schneider, K. 
(Rockefeller Univ., New York, NY (US)); Chait, B.T. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251—: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program 
259p. Order Number DE93006842. Source: OSTI; NTIS 

Matrix assisted laser desorption mass spectrometry (LDMS) is a 
new technique that enables the rapid, accurate analysis of proteins 
in the mass range extending up to a few hundred thousand dal- 
tons. If the method can be extended, with similar success, to the 
analysis of DNA fragments, then LDMS may provide a rapid alter- 
native to gel electrophoresis for DNA sequence analysis. Several 
groups have recently reported the use of LDMS to analyze rela- 
tively short stretches of single stranded DNA (generally < 60 
nucleotides in length). However, a general finding of these experi- 
ments is that the mass spectrometric response falls of precipitously 
for DNA fragments longer than approximately 20 nucleotides in 
length. During the past year we have carried out a series of experi- 
ments designed to understand this falloff in the mass spectrometric 
response as a function of oligonucleotide length. For these first ex- 
periments, we chose nvestigate a series of simple nucleotide 
homopolymers. In agreement with previous experiments of L. Smith 
and coworkers at the University of Wisconsin, we have found that 
dT homopolymers yield intense mass spectra for species contain- 
ing as many as 180 bases (i.e. a molecular weight of 54,000 
daltons). By contrast, we found that the mass spectrometric 
responses to dA, dC, and dG homopolymers were virtually non- 
existent, except for very short polymers. We discovered 20 different 
laser desorption matrix compounds that were found to produce 
mass spectra of dT,,- Significantly, none of these matrices pro- 
duced usable spectra from dG18. We hypothesize three possible 
causes for the lack of response to polyguanosine: (i) low ionization 
efficiency, (ii) high degree of fragmentation, and (iii) unwanted ag- 
gregation of polyguanosine chains and/or “non-ideal” interactions of 
the polyguanosine molecules with the matrix molecules. 


20503 Colorimetric determination of pH. Baumann, E.W.,; 
Buchanan, B.R. To Dept. of Energy. 1991. Filed date 8 Apr 1991. 
USA patent application 7-681,297. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-89SR18035 
Order Number DE93012027. Source: OSTI; NTIS; GPO Dep. 

There is a need for a simple, rapid, reliable means for determin- 
ing pH values of concentrated, high salt solutions without reliance 
on human eye and ambient light. The method comprises the steps 
of preparing a set of reference solutions, measuring the light ab- 
sorption by each reference solution, adding indicator dye to each 
reference solution, measuring the light absorption by each such 
reference mixture, comparing the two solutions to determine the 
dye color at each pH, normalizing the spectra of mixture to the 
isosbestic point, and matching the color of the pH of the solution to 
one of the colors of the pHs in the reference solution set. In this 
way, the pH can be determined to within 0.1 pH unit, a far more 
precise method than using the human eye. 


20504 Atomic line emission analyzer for hydrogen isotopes. 
Kronberg, J.W. To Dept. of Energy. 8 May 1991. USA patent appli- 
cation 7-697,032. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-89SR18035. Order Number 
DE93012007. Source: OSTI; NTIS; GPO Dep. 
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Apparatus for isotopic analysis of hydrogen comprises a low 
pressure chamber into which a sample of hydrogen is introduced 
and then exposed to an electrical discharge to excite the electrons 
of the hydrogen atoms to higher energy states and thereby cause 
the emission of light on the return to lower energy states, a Fresnel 
prism made at least in part of a material anomalously dispersive to 
the wavelengths of interest for dispersing the emitted light, and a 
photodiode array for receiving the dispersed light. The light emitted 
by the sample is filtered to pass only the desired wavelengths, 
such as one of the lines of the Baimer series for hydrogen, the 
wavelengths of which differ slightly from one isotope to another. 
The output of the photodiode array is processed to determine the 
relative amounts of each isotope present in the sample. Addition- 
ally, the sample itself may be recovered using a metal hydride. 


20505 Two stage sorption of sulfur compounds. Moore, 
W.E. To Dept. of Energy. 1991. USA patent application 7-697,041. 
13p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93012005. Source: OSTI; NTIS; GPO Dep. 

A two stage method for reducing the sulfur content of exhaust 
gases is disclosed. Alkali- or alkaline-earth-based sorbent is totally 
or partially vaporized 10 and introduced into a sulfur-containing gas 
stream. The activated sorbent can be introduced in the reaction 
zone or the exhaust gases of a combustor or a gasifier. High effi- 
ciencies of sulfur removal can be achieved. 


20506 (PINSTECH-NPD-131) Compilation of temperature 
factors of cubic compounds. Butt, N.M.; Bashir, J.; Willis, B.T.M.; 
Khan, M.N. Pakistan Inst. of Nuclear Science and Technology, Is- 
lamabad (Pakistan). Nuclear Physics Div. Nov 1991. [78p.] Order 
Number DE93617883. Source: OSTI; NTIS (US Sales Only); INIS. 

A compilation of the temperature factors of 52 cubic compounds 
determined by diffraction methods using X-rays, neutron, and 
gamma rays is presented. For each compound the recommended 
temperature factors of cation Bt, anion B~ and BP"™ > the mass 
weighted average of B*and B~, along with the Debye temperature 
phi are given. This represents the second stage of a temperature 
factor project initiated by the Neutron Diffraction Commission of the 
International Union of Crystallography. (author). 


20507 (RISO-R-628(EN), pp. 231) Investigations of new 
systems using an analytical TEM. Bryntse, |. (Department of In- 
organic Chemistry, Arrhenius Laboraotry, Stockholm University, 
Stockholm (Sweden)); Kharlanov, A.L. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. SEMICONDUCTOR MATERIALS/structural 
chemical analysis; COPPER OXIDES; GALLIUM OXIDES; LAN- 
THANUM OXIDES; STRONTIUM OXIDES; TRANSMISSION 
ELECTRON MICROSCOPY; X-RAY DIFFRACTION 


20508 (SAND—93-0705C) Energy dispersive x-ray spec 
trometers in ultrahigh vacuum environments. Michael, J.R. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930755-—1: 6. analytical elec- 
tron microcopy (AEM) workshop, Los Angeles, CA (United States), 
11-16 Jul 1993). Order Number DE93010680. Source: OSTI; 
NTIS; GPO Dep. 

The combination of an energy dispersive x-ray spectrometer 
(EDS) with the ultrahigh vacuum environment of many modern 
electron microscopes requires the spectrometer designer to take 
extra precautions and presents the microscopist with the additional 
option of utilizing windowless spectrometers for light element de- 
tection while not worrying about contamination of the detector. 
UHV is generally defined as a pressure of better than 10-7 Pa and 
is necessary to prevent specimen modification by the components 
of the vacuum. UHV may also be defined as an environment in 
which the time to form a monolayer on the specimen is equal to or 
longer than the usual time for a laboratory measurement. This 


report examines performance of energy dispersion x-ray spectrom- 
eters in UHV. 





20509 (UCRL-JC—110510) Dynamic studies of crystal 
growth using the AFM. Gratz, A.J. (Lawrence Livermore National 
Lab., CA (United States)); Hillner, P.E.; Manne, S.; Hansma, P.K. 
Lawrence Livermore National Lab., CA (United States). 15 Apr 
1992. 4p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract W-7405-ENG-48. Grant DMR-89-17164. (CONF- 
920124-29: Society of Photo-Optical Instrumentation Engineers 
(SPIE) international symposium on laser spectroscopy, Los Ange- 
les, CA (United States), 19-24 Jan 1992). Order Number 
DE93009549. Source: OSTI; NTIS; GPO Dep. 

Recent advances in AFM atomic force microscopy technology al- 
low direct observation of solution growth and dissolution (etching) 
processes important in industry and nature, and direct tests of 
crystal growth models. We present results of studies of calcite and 
quartz, including real-time, in situ observations. While both crystals 
experience layer growth/dissolution, calcite grows by direct addition 
of material to growth steps without an important contribution from 
surface diffusion; quartz surfaces are consistent with more tradi- 
tional, BCF-type growth models. Dynamic AFM observations of 
growth processes may allow optimization of industrial systems. 
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Refer also to citation(s) 18667, 18681, 18689, 18692, 18706, 
18707, 18755, 18764, 18785, 18813, 18814, 18860, 19145, 19150, 
19186, 19497, 20131, 20489, 20605, 20620, 20621, 20627, 21094, 
21095, 21102, 21155, 21451, 21458, 21466, 21677, 22108, 22263, 
22605 


20510 (ANL/CHM/RP-77160, pp. 18-21) Reaction of H 
atoms with benzene in water. Bartels, D.M.; Roduner, E. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

Solvent effects on chemical reaction rates have been investi- 
gated in detail for many years and general trends are understood 
for many reaction types in terms of dielectricity and ionic strength 
of the medium. The primary interest is the extent to which a given 
solvent, depending on its dielectric properties and molecular struc- 
ture, might enhance or retard particular types of reaction. The 
transition state theory of reaction rates is generally invoked to un- 
derstand solvent effects, in terms of stabilization or destabilization 
of reactants or products or a postulated transition state. A funda- 
mental and largely untested assumption is made in the application 
of transition state theory to reactions in solution. This is the as- 
sumption that equilibrium thermodynamics applies to the transition 
state as well as to the reactants and products. In view of the highly 
transient nature of the transition state configuration, it is question- 
able that a solvent would have time to fully equilibrate about the 
transition state. In this case, correlation of reaction rates with equi- 
librium solvent properties may be based on a shaky theoretical 


of the addition reaction of hydrogen isotopes to benzene in aque- 
ous solution. 3 figs. 


20511 (ANL/CHM/RP-77160, pp. 35-36) Temperature depen- 
dence of electron-transfer rates. Miller, J.R.; Liang, N.; Closs, 
G.L. Argonne National Lab., IL (United States). 1992. In Surveys of 
research in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

Weakly exoergic electron-transfer reactions in polar solvents are 
expected to have a substantial temperature dependence of the Ar- 
rhenius form. The authors’ earlier results for weakly exoergic 
electron-transfer reactions have supported these expectations: the 
activation energies were substantial and constant. A contrary 
example has now been found in cis-2-(4-biphenylyl)-7-(2- 
naphthyl)transdecalin (cis-2,TBDN) in which both substituents 
occupy axial (ax) positions. The temperature dependence of ET in 
the anion of this molecule was of interest because a small solvent 
reorganization energy was expected due to the proximity of the 
biphenyl and naphthyl groups, which are in a nearly parallel confor- 
mation. The observed temperature dependence was surprising: the 
Arrhenius plot was strongly curved. The activation energy is large 
at temperatures approaching -—100°C but becomes _ small 
at room temperature. These results were obtained in 
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2-methyltetrahydrofuran from —100 to 28°C. Nothing in electron- 
transfer theory led the authors to expect this behavior. Two general 
explanations seem conceivable. One is that the electronic coupling 
is not constant, but changes with temperature due to direct interac- 
tions between the biphenyl and naphthyl groups. The other is that 
the solvent reorganization energy is strongly temperature depen- 
dent due to serious failures of the dielectric continuum model of 
solvent reorganization, which neglects the molecular size and 
shape of the solvent molecules. To obtain more information they 
will measure temperature dependence to higher temperatures and 
use molecular modeling to examine the questions of whether one 
solvent molecule can fit between the biphenyl and naphthyl groups 
and of whether thermal ejection of that solvent molecule might be 
responsible for the unusual temperature dependence. 


20512 (ANL/CHM/RP-77160, pp. 36) Calculation of electron 
tunneling pathways. Miller, J.R.; Curtiss, L.A.; Naleway, C.A.; 
Wagner, A.F. Argonne National Lab., IL (United States). 1992. In 
Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI; 
NTIS, 

Calculations of electronic couplings for long-distance electron 
transfer require knowledge of the tails of molecular wavefunctions. 
Important questions of how to adequately calculate long-range in- 
teractions must be clearly resolved to approach experimental 
puzzles such as those outlined in sections below. Last year, appli- 
cation of a new method for ab initio calculation of pathways for 
transmission of electronic couplings through molecular material led 
to the conclusion that long-range interactions are important due to 
pathways that skip over one or more bonds. Because the tails of 
wavefunctions affect most molecular properties only weakly, they 
are not well determined in present electronic structure calculations. 
One approach to this problem is to study the effect of the size of 
the basis set used in the electronic structure calculations. The au- 
thors have performed ab initio HF-SCF calculations to determine 
the electronic couplings between two CHoe radicals connected by 
planar zig-zag (extended) saturated hydrocarbon chains from bu- 
tane to octane. Increasing the basis set from STO-3G to 3-21G, 
6-31G, 6-31G", 6-31G**++ showed that the increasing sophistica- 
tion of the basis sets did not have any substantial effects on the 
computed electronic couplings past the 3-21G level. Although the 
basis sets may not be similarly adequate in all cases, these results 
to imply that potentially serious errors are not being made in the 
present applications. The methodology for calculations of superex- 
change pathways from the Hartree-Fock results has been 
examined. Comparisons of two different types of localized orbitals, 
the NBO (natural bond orbitals), indicated that the pathways con- 
structed from the NBOs gave somewhat better agreement with the 
SCF calculations than did the NLMOs. 


20513 (ANL/CHM/RP-77160, pp. 36) Internal reorganization 
energies of rotation. Miller, J.R.; Paulson, B.; Closs, GL. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 
Molecular orbital calculations have provided estimates of internal 
reorganization energies for several donor/acceptor molecules. For 
biphenyly!, which has been a favorite electron-donor group be- 
cause its anion is a strong electron donor and has excellent 
spectral features, the calculations have suggested the presence of 
an internal twist. The dihedral angle between the two rings in the 
biphenyl group is about 40° for the neutral molecule, but only 
about 15° for the radical anion. This structural change gives rise to 
an internal reorganization energy that could have a substantial ef- 
fect on the energetics controlling electron transfer. The authors, 
therefore, replaced the biphenyl group with its planar analog, the 
9,9’-dimethyl-2-fluorenyl (2F) group, in molecules that have naph- 
thalene as the acceptor and either 1,4-cyclohexane (C) or the 
steroid 3,16-androstane (S) as the spacers. The electron-transfer 
rates to naphthalene for anions of the molecules 2FCN and 2FSN 
in tetrahydrofuran (THF) were increased by a factor of about five 
relative to rates in the corresponding biphenyl (B) derivatives. Inas- 
much as this change is not expected to affect the electronic 
coupling, the increased electron-transfer rates imply an internal re- 
organization energy of twisting in biphenyl of 0.1-0.15 eV. This 
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result is in very good agreement with the amount calculated by 
semiempirical molecular orbital theory using the AM1 Hamiltonian. 
The internal reorganization energy of twisting in the biphenylyl 
group is then predicted by theory and verified by experiment to 
have a substantial effect on ET rates. Previous interpretations of 
rate vs. AG° data for a series of compounds containing the 
biphenylyl group were fitted without consideration of such a reorga- 
nization energy, and it will be necessary to correct the previous 
solvent reorganization energies. 


20514 (ANL/CHW/RP-77160, pp. 37) Effect of symmetry on 
electron-transfer rates. Miller, J.R.; Paulson, B.; Closs, G.L. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The highly symmetric anionic 9-fluorenyl group participates in 
fast electron-transfer reactions. Unlike the anion, the wavefunction 
for the cation is antisymmetric about the point of attachment to the 
cyclohexane: for every MO coefficient in the one half of the 9- 
fluorenyl (9F) group, a symmetrically related atom in the other half 
of the 9F group has an equal and opposite MO coefficient. There- 
fore, in the positive ion of the molecule 9FCB containing a spiro 9F 
group bound via the 1,4-cyclohexyl spacer to a biphenylyl (B) 
group, the carbon atoms in one half of the spacer group should, by 
symmetry, have no interaction with the SF group, so through-bond 
interactions would have to occur without the help of those atoms. 
In the strict through-bond picture in which coupling interactions 
pass between adjacent bonds, the electronic coupling would be 
zero. The observed rate, however, is not reduced. The authors be- 
lieve that the electronic coupling that keeps this rate high will be 
understood in terms of the kinds of ‘skipping’ pathways discussed 
last year, although it seems very surprising that no reduction in 
rate can be detected. They intend to explore this quantitatively with 
pathway calculations in FY1993. 


20515 (ANL/CHM/RP-77160, pp. 37) Superexchange 
through metal ions between electron donor and acceptor 
groups. Miller, J.R.; lyoda, T. Argonne National Lab., IL (United 
States). 1992. In Surveys of research in the Chemistry Division, Ar- 
gonne National Laboratory. 220p. Order Number DE93002896. 
Source: OSTI; NTIS. 

When pulse radiolysis was used to attach an electron to the 
biphenyl group in biphenyl, nitrobenzyl substituted [2,2] crown 
ethers, the observed electron-transfer rate (preliminary result) is 
about 2 x 10° s~—'. This molecule has the unique ability to com- 
plex an ion between the donor and acceptor group. With a Na* ion 
complexed inside the crown, the electron-transfer rate increases to 
greater than 10'° s~'. Although the structure has conformational 
flexibility, which enhances the rates, its importance is not clearly 
understood at this time. The preliminary interpretation of the result 
is that the sodium ion does not substantially promote electronic 
coupling by superexchange. 


20516 (ANL/CHMW/RP-77160, pp. 37-38) Salt effects on 
electron-transfer rates. Miller, J.R.; Piotrowiak, P. Argonne Na- 
tional Lab., IL (United States). 1992. In Surveys of research in the 
Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

Electron-transfer reactions in synthetic chemistry, electrochem- 
istry, or in energy conversion often occur in ion pairs, in which an 
inert counterion neighbors a radical ion. It is clear that in salt-free 
solutions he pulse radiolysis technique produces free ions. This ap- 
proach has been to study first the simpler process of electron 
transfer in free ions, and to use the information that can be ob- 
tained in this way as a basis for understanding more complex 
systems. The authors anticipated that ion pairing might have sub- 
stantial effects on the rates of weakly exoergic intramolecular 
electron-transfer reactions because motion of the cation would be 
required for electron transfer to occur. Accordingly, the authors 
have measured the effects of salts on the rate constants for 
intramolecular electron transfer in the biphenyl-cyclohexane- 
naphthalene structure. 1 fig. 


20517 


(ANL/CHM/RP-77160, pp. 76-77) Chemical probes of 
metal cluster structure. Parks, E.K.; Riley, S.J.; Zhu, L.; Ho, J. 
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Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The authors were the first to show that systematic variations in 
cluster chemical properties can point to certain structural motifs. For 
example, the extent of an equilibrium reaction with weakly bound 
reagents such as water is dependent on cluster-adsorbate binding 
energies. Substantial cluster-size dependence of these binding en- 
ergies can occur and can be explained on the basis of particular 
cluster structures. Saturation of clusters with such reagents as am- 
monia and nitrogen provides a count of the number of binding sites 
on cluster surfaces. Again, patterns of these numbers occur that 
can point to specific packing schemes. In the past year the authors 
have done extensive saturation studies of nitrogen on small nickel 
and cobalt clusters, and have accumulated considerable insight 
into the structure of these clusters. The adsorption of Nz molecules 
has proven to be a particularly useful probe of cluster structure. 
The cluster-Np adsorption energy is relatively small, so that No ad- 
sorption usually causes little change in the metal cluster structure. 
The No-No interaction is extremely weak, so that the determination 
of No saturation levels is not obscured by multilayer No adsorption. 
Although Ni,3 and Co;3 saturate with the adsorption of 12 No 
molecules, as expected for several possible structures having one 
central atom, Ni,4 saturates at m = 14, consistent with a tetrahe- 
dral structure in which all atoms are exposed, Co,4, on the other 
hand, saturates at m = 13, indicating that 14-atom clusters of the 
two metals, when saturated with nitrogen, have different structures. 
Nijg saturates at m = 17 consistent with a double icosahedral 
structure, whereas Co;9(N2)m shows a more complex behavior, 
suggesting several structural isomers based on fcc packing. 1 fig. 


20518 (ANL/CHM/RP-77160, pp. 77-78) Kinetics of cluster 
reactions. Zhu, L.; Ho, J.; Parks, E.K.; Riley, S.J. Argonne Na- 
tional Lab., IL (United States). 1992. In Surveys of research in the 
Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

The temperature dependence of the reaction kinetics of Ni, clus- 
ters with deuterium has been determined in the range 133-413 K 
for cluster sizes n = 9-14. Except for Nig, the reaction rate con- 
stants are found to be nearly gas-kinetic and to be independent of 
temperature over the entire temperature range studied, suggesting 
that dissociative chemisorption of D2 on nickel clusters is a direct 
process and proceeds without an activation barrier. Nig, on the 
other hand, exhibits a room temperature reaction rate constant that 
is roughly an order of magnitude smaller than the other clusters. 
Although the temperature dependence for Nig is similar to that of 
the other clusters above 213 K, its reaction rate constants exhibit a 
significant increase with decreasing temperature below 213 K. 


20519 (ANL/CHW/RP-77160, pp. 78-79) Physisorption pro- 
cesses. Zhu, L.; Ho, J.; Parks, E.K.; Riley, S.J. Argonne National 
Lab., IL (United States). 1992. In Surveys of research in the Chem- 
istry Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

When Dz is dissociatively chemisorbed on small nickel clusters, 
the cluster ionization potentials (IPs) increase monotonically with 
coverage, to the point where one-photon ionization by an ArF ex- 
cimer laser is not possible. Yet at sufficiently low continuous flow 
tube reactor (FTR) temperatures, we see peaks in the ArF laser- 
generated mass spectra corresponding to NinDm species having an 
values larger than the known chemisorption saturation values. Ph- 
ysisorbed molecules lower cluster IPs sufficiently that they can be 
ionized by the ArF laser. This is the first time that molecular ph- 
ysisorption of this type has been clearly identified in gas-phase 
metal cluster studies. 1 fig. 


20520 (ANL/CHW/RP-77160, pp. 79) Uptake modeling. 
Parks, E.K. Argonne National Lab., IL (United States). 1992. In 
Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI; 
NTIS. 

The rate of adsorption is modeled by assuming a cross section, 
and the rate of desorption with an RRK-type formulism. This analy- 
sis has been applied to the reaction of ammonia with the six 
polyicosahedral clusters Fe 19 23 .26.29,32.34. Earlier studies have 
demonstrated that these polyicosahedral clusters all saturate with 





the adsorption of 12 NH3 molecules. The cluster-NH3 bond ener- 
gies are found in this case to decrease linearly with coverage from 
roughly 0.95 eV at low coverage to 0.50 eV at saturation. The 
model shows a similar linear decrease in the adsorption bond 
strength with coverage for the other clusters in the polyicosahedral 
series, with the extent of the decrease larger for smaller clusters. 
These results imply, in contrast to what was expected, that steric 
interactions between the NH3 molecules do not seem to play a sig- 
nificant role in the relationship between bond strength and 
coverage. Such modeling calculations will be of great utility in ex- 
tracting kinetic and thermodynamic information from adsorbate 
uptake data. 1 fig. 


20521 (ANL/CHMW/RP-77160, pp. 80) Metal cluster-rare gas 
van der Waals complexes: A microscopic model of physisorp- 
tion. Knickelbein, M.B.; Menezes, W.J.C. Argonne National Lab.., 
IL (United States). 1992. In Surveys of research in the Chemistry 
Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The authors have investigated several systems of rare gas van 
der Waals (vdW) complexes of transition metal clusters, MaRm. 
The relative probability Fygw for Fen, Con, and Ni, clusters to form 
vdW complexes with rare gases is strongly dependent on cluster 
size. For example, Nig is relatively inert toward vdW complex for- 
mation, whereas Ni;3 forms complexes with high probability. 
Moreover, the nonmonotonic variations in Fygw are strongly corre- 
lated with the variations observed in the chemical reactivity of 
these clusters with molecular deuterium. It is likely that these varia- 
tions in complex formation efficiency result from size-dependent 
variations in the surface structure of the clusters: those clusters 
with surface sites capable of binding rare gas atoms strongly will 
form complexes with greater efficiency than topologically smooth 
clusters that lack such sites. The correlation between Fygw and 
deuterium reactivity may mean that those surface sites that most 
readily bind a rare gas atom are the most reactive sites for a direct 
(i.e., concerted) reaction with hydrogen. Another possibility is that 
these M, + D2 reactions proceed through a long-lived intermediate 
Mn...D2 van der Waals species, in which the hydrogen molecule is 
trapped into a physisorbed precursor state prior to undergoing dis- 
sociative chemisorption. In such a two-step mechanism, the overall 
reaction rate will be proportional to the steady state concentration 
of the M,...D. intermediate, so that those clusters that readily form 
these intermediates will be more reactive than those that do not. It 
is reasonable to expect that those clusters that most easily form 
rare gas complexes will also form M,...D2 van der Waals com- 
plexes with the greatest probability. 1 fig. 


20522 (ANL/CHMW/RP-77160, pp. 80-81) The optical re- 
sponse of niobium clusters. Knickelbein, M.B.; Menezes, W.J.C. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The ability of convert a relatively large fraction of metal clusters 
to rare gas van der Waals complexes has led to the development 
of a new technique for determining metal cluster optical absorption 
spectra. Because these transition metal clusters optical absorption 
spectra. Because these transition metal clusters are produced in 
very small amounts and with a wide distribution of sizes, the tradi- 
tional techniques of optical absorption spectroscopy are not usable. 
However, the authors have found that photon absorption by metal 
clusters can be followed with high sensitivity by monitoring the loss 
of rare gas atoms from metal cluster-rare gas complexes following 
photoabsorption. Absorption spectra can be measured using the 
fractional depletion of M,Rm species in the molecular beam as a 
function of laser wavelength. By concurrently measuring laser flu- 
ence, the authors can obtain absolute absorption cross sections, 
enabling comparison with theories such as the Mie model of metal 
particle optical response. The first photodepletion measurements 
on NbnArm complexes, from n = 7-20, have been completed, span- 
ning the 336-614 nm wavelength range. Spectra for Nb7Ar and 
NbooAr are shown. Results indicate that niobium clusters in this 
size range have broad, apparently feature-less absorption spectra, 
with oscillator strengths that increase steadily into the ultraviolet, in 
qualitative agreement with the predictions of the Mie model. These 
results represent the first size-specific optical absorption spectra 
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ever recorded for polyatomic transition metal clusters. Such mea- 
surements are essential to a fuller understanding of cluster 
electronic properties and as input to theoretical treatments of clus- 
ter electronic states. The authors pian to extend these studies to 
larger niobium clusters and to clusters of other transition and 
coinage metals. 1 fig. 


20523 (ANL/CHM/RP-77160, pp. 81-82) Bimetallic clusters 
of aluminum and cobalt. Menezes, W.J.C.; Knickelbein, M.B. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

There are now many cases where electronic shell effects are 
seen in the properties of clusters of nearly free electron metals. 
These effects appear as sudden discontinuities in size-dependent 
properties for clusters containing certain magic numbers of atoms. 
These effects are predicted by simple shell models in which delo- 
calized electrons, confined to a spherical potential, cause the 
clusters to display quantum level structure characterized by shells 
composed of degenerate levels, similar to those shown by elec- 
trons in atoms and by protons and neutrons in nuclei. For the 
spherical-square-well potential, electronic shell closings are pre- 
dicted to occur when the number of electrons n. equals one of the 
magic numbers of 2, 8, 18, 20, 34, 40, 58. Such shell closings 
have been observed in the IPs of alkali and coinage metal clusters, 
where sudden IP decreases follow the predicted shell closings. De- 
viations from the predicted shell-filling pattern are sometimes 
observed, however, pointing to the limitations of simple structure- 
less potential models that neglect the discrete nature of the nuclear 
charge distribution. It is a significant observation that electronic 
shell effects are observed only in clusters of metals that should, by 
simple valence considerations, contribute an integral number of 
electrons to the collection of delocalized electrons comprising the 
conduction band of a cluster. As a test of these ideas, the authors 
have measured ionization potentials of bimetallic aluminum/cobalt 
clusters Al,Com with n> m in order to determine the effective va- 
lency of cobalt atoms in small aluminum clusters. 1 fig. 


20524 (ANL/CHM/RP-77160, pp. 82-84) Dynamics of 
cluster-molecule interactions. Jellinek, J.; Guevenc, Z.B. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

In the past year we have continued a detailed investigation of 
cluster-molecule interactions using the Dz + Ni,3 collision system 
as a paradigm. The authors utilize the technique of quasiclassical 
trajectory simulations to study the reactive (dissociative adsorption 
of the molecule on the cluster) and inelastic (scattering of the 
molecule from the cluster) channels of the interaction. These are 
characterized as functions of such parameters as the initial (quan- 
tized) rovibrational state of the molecule, the collision energy, and 
the structure and temperature of the cluster. The interaction be- 
tween the Ni atoms is modeled by an embedded atom potential, 
whereas those between D-D and D-Ni are represented by a LEPS 
(London-Eyring-Polanyi-Sato) function. The quantitative analysis is 
carried out in terms of a variety of physico-chemical characteristics, 
which range from detailed probabilities through cross sections to 
rate constants and activation energies. 2 figs., 1 tab. 


20525 (ANL/CHMW/RP-77160, pp. 84-85) Structure, phases, 
and phase changes of nickel clusters from an embedded-atom 
potential. Jellinek, J.; Guevenc, Z.B. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The structure and specificity of phases and phase changes in 
small metal (especially transition metal) clusters persist as a chal- 
lenging aspect of cluster research. The authors have extended our 
earlier investigation of these properties in Ni, clusters, based on an 
embedded-atom potential (EAP) for modeling the interatomic cohe- 
sion, from n = 12-14 to n = 9, 15, 18-20, 55. The different isomeric 
forms of these clusters were determined by the technique of simu- 
lated thermal quenching. As an example, ITIS found that the 
lowest energy structure for Nig determined by the electronic struc- 
ture calculations of Siegbahn et al. is only the second most stable 
among the isomers obtained from the EAP approach. The EAP 
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lowest energy structure is only ~0.09 eV more stable than the next 
isomer, but it has a very different geometry. 1 fig. 


20526 (ANL/CHW/RP-77160, pp. 85) The effective-medium 
approach for clusters. Jellinek, J.; Lopez, M.J. Argonne National 
Lab., IL (United States). 1992. In Surveys of research in the Chem- 
istry Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

One of the most important and most difficult aspects of theoreti- 
cal studies of metal clusters is the problem of an accurate 
description or, alternatively, adequate modeling of the interatomic 
interactions. The so-called effective-medium approach is one of the 
more fundamental schemes for calculating the cohesive energy and 
other bulk and surface properties of metals. Unlike the embedded- 
atom method, the effective-medium approach explicitly identifies 
the different interactions contributing to the total energy and, in 
principle, avoids fitting of parameters. In practical implementations, 
however, approximations and fittings were introduced. An important 
feature of the original effective-medium scheme that makes it virtu- 
ally inapplicable to clusters is the built-in assumption of a lattice 
structure. Some modifications have been considered, but they in- 
troduce further questionable approximations, and the entire method 
remains extremely demanding computationally. The authors have 
initiated a mew project, the goal of which is to formulate an 
effective-medium-like approach that is internally consistent, compu- 
tationally efficient, and applicable to the bulk as well as to clusters. 
To achieve this flexibility, an optimal compromise between the fun- 
damental and fitted components of the method must be introduced. 
in their scheme, the lattice bias is totally eliminated. The scheme 
still correctly reproduces not only the equilibrium cohesive energy 
of the bulk but also the change of the cohesive energy with the lat- 
tice constant. The energy of the diatomic molecule is mimicked 
exactly as well. They have derived and utilized a number of new 
fundamental relationships. One of these is the correlation between 
the average electronic densities that any two atoms contribute to 
each other's environment. They expect to complete the conceptual 
development of the new method in the near future. The emphasis 
then will shift to numerical implementations and applications. 


20527 (ANL/CHW/RP-77160, pp. 86) Analysis of molecular 
dynamics. Jellinek, J.; Lacueva, G. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

When studying clusters, which are systems for from the thermo- 
dynamic limit, the constant-energy (microcanonical) and the 
constant-temperature (canonical) molecular dynamics (MD) simula- 
tions may be inequivalent. In fact, in many cases the canonical MD 
may be more appropriate because it is the temperature, rather 
than the total energy, of a cluster that is under control in experi- 
ments. About eight years ago, Nose introduced an ingenious 
constant-temperature MD in which the thermal bath, to which the 
physical system is coupled, is mimicked by a single degree of free- 
dom. It was claimed that this was the only way in which a 
canonical ensemble could be simulated by a continuous determin- 
istic dynamics. About five years ago, the authors generalized 
Nose’s approach and proved that there are infinitely many such 
ways. In order for the dynamics to produce thermally averaged 
properties of the physical system, the dynamics of the extended 
system (which includes the extra bath degree of freedom) has to 
be ergodic. It turned out that it may be problematic to satisfy this 
requirement for systems with only a few degrees of freedom. 


20528 (ANL/CHW/RP-77160, pp. 95-104) Theoretical stud- 
ies of the dynamics of chemical reactions. Wagner, A.F.; Davis, 
M.J.; Gray, S.K.; Schatz, G.C.; Cho, S.W.; LeQuere, F.; Alexander, 
M.H.; Bowman, J.M.; Goldfield, E.; Nicholas, J. Argonne National 
Lab., IL (United States). 1992. In Surveys of research in the Chem- 
istry Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

OCT remains the most frequently used method for detailed stud- 
ies of reaction dynamics. However, for complex-forming reactions, 
the long-lived nature of the complex makes the trajectories both 
time consuming and inaccurate. Furthermore, because trajectories 
are deterministic, the statistical approximations of uniform occupa- 
tion of phase space mentioned above are not directly examined by 
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each trajectory. Nonetheless, with appropriate formulation, trajecto- 
ries can be used to probe statistical behavior in detail. In particular, 
they can locate bottlenecks to the flow of flux in phase space. If 
statistical theories apply, passage through these bottlenecks gives 
the rate for both intramolecular energy transfer and intramolecular 
particle transfer (i.e., dissociation and reaction). A modification to 
RRKM theory (Gray and Davis, 1986) exploits such trajectory cal- 
culations. In the reactions discussed here, the variety of dynamics 
methods just mentioned are applied according to the species of 
each reaction. Most of the potential energy surfaces used in these 
applications are provided by accurate calculations such as those 
discussed in the previous section. 10 refs. 


20529 (ANL/CHMW/RP-77160, pp. 86-87) Cluster research 
within the Theory Institute. Jellinek, J.; Bonacic-Koutecky, V.; 
Fantucci, P.; Garzon, I.L.; Chekmarev, S.F. Argonne National Lab., 
IL (United States). 1992. In Surveys of research in the Chemistry 
Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The primary goal of our activity within the Theory Institute is to 
facilitate an expansion of theoretical cluster research at Argonne by 
fostering long-term collaborations with theoretical cluster research 
groups around the world. Codes were ported to the massively par- 
allel Touchstone DELTA machine and successfully tested for the 
Lig cluster. The efficiency of the runs, as a function of the number 
of processors used, has been mapped out, and it was found that 
for the particular case of Lig the optimum is provided by 128 pro- 
cessors. The test runs unambiguously proved that the task is 
feasible, although further optimizations are needed. Work on these 
is in progress. The authors continued exploration of the structural 
and dynamical properties of nickel and gold clusters of various 
sizes using a Gupta-like potential. This is a many-body potential 
that depends on five parameters. Two of these parameters can be 
viewed, respectively, as an energy-scaling and a length-scaling 
unit, and we interpret them as depending not only on the material 
(element) but also on the cluster size. The fundamental role of the 
density of states of any physical system stems from the fact that 
the knowledge of this quantity allows one to calculate both equilib- 
rium (thermodynamic) and nonequilibrium (kinetic) characteristics 
of the system. Often one has to know the absolute (normalized) 
density of states. This quantity can be calculated analytically only 
for harmonic systems. Until recently, no efficient way of obtaining 
this quantity for arbitrary anharmonic systems has been known. We 
have implemented two of the three different ways of calculating the 
absolute density of states in numerical simulation. 


20530  (ANL/CHM/RP-77160, pp. 104-106) COLUMBUS pro- 
gram system. Shepard, R.L.; Ahirichs, R.; Ernzerhof, M.; Kovar, 
T.; Lischka, H.; Pitzer, R.M.; Shavitt, |.; Szalay, P. Argonne Na- 
tional Lab., IL (United States). 1992. In Surveys of research in the 
Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

The work described in this section provides the computational 
tools needed to address the applications-oriented work described 
in earlier sections. The work outlined there often strains the capa- 
bilities of modern computers for calculating the energetics and 
dynamics of chemical reactions. Considerable effort must be de- 
voted to the development and upgrading of techniques and codes 
for chemical computations, to the optimization of these codes on 
modern vector-oriented computers, and to the development of effi- 
cient and effective interfaces to the large code systems, such as 
the COLUMBUS package in use in this effort. The group also at- 
tempts to take advantage of advances in computer technology, 
especially parallel computing architecture, to address important 
computational problems; a considerable amount of work is, how- 
ever, often required to adapt this technology to the problems of 
interest. In particular, the development of efficient, portable imple- 
mentations of our ab initio electronic structure programs for parallel 
computers requires a substantial effort in the formulation of effec- 
tive parallel algorithms. There are four major sets of electronic 
structure codes used by the group: the MRSDCI program system 
called COLUMBUS, a full-Cl code, a selected Cl plus perturbation 
theory (CI + PT) programs, and a coupled-cluster (CC) program. 
Improvements in two programs have occurred in the last year. In 
addition, exploration of other methods were carried out. 





20531 (ANL/CHW/RP-77160, pp. 106-107) Full-Cl. Harrison, 
R.J.; Stahlberg, E. Argonne National Lab., IL (United States). 1992. 
In Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI: 
NTIS. 

Our full-Cl program has been modified to be more effective on 
massively parallel machines, in particular the Intel Touchstone 
Delta Field Prototype. The program explicitly recognizes data local 
or nonlocal to a given processor, a feature found critical to effec- 
tive implementation on distributed memory, massively-parallel 
computers like the Touchstone. This code on large problems can 
achieve sustained production rates in excess of 4 GFLOP/s on the 
full 512 processors of the Touchstone. This amounts to about 20% 
of the peak rate and is one of the highest sustained rates ever 
achieved for a production code. An improved diagonalization pro- 
cedure and data compression techniques minimize I/O. The code 
was applied to benchmark calculations on Ne, CH3, and CHy,. 
These calculations provide the measure of error for the incomplete- 
ness of other electronic structure methods employing truncated 
configuration or perturbation expansions. The CH, calculation is 
the largest Cl calculation ever performed. The importance of a par- 
allel implementation of the code in making the CH, calculation 
feasible is indicated. 


20532 (ANL/CHM/RP-77160, pp. 107) New methods: Elec- 
tronic wave packets. Gray, S.K.; Harrison, R.J. Argonne National 
Lab., IL (United States). 1992. In Surveys of research in the Chem- 
istry Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 


A new time-dependent approach to directly solving the 


Schroedinger equation has been developed. Relatively minor modi- 
fications of existing configuration interaction electronic structure 
codes allow one to construct directly electronic wave packets, that 
is, the behavior in time of certain nonstationary electronic excita- 
tions. One can create interesting electronic states - as might be 
prepared with short, intense laser pulses, for example - and simply 


monitor the behavior of the electronic density. The major use of 
this whole approach is to explore the short time dynamics of vari- 
ous high-energy, nonstationary excitations. in atoms or small 
molecules. Calculations on the four-electron Be atom have been 
carried out with both a white light initial excitation and an initial 
state preparation that strongly mixes only two states. Both cases 
produce autocorrelation functions that show recurrences, or beats, 
on the subfemtosecond time scale. Other initial preparations are 
being examined that should lead to recurrences observable by 
femtosecond spectroscopy. 1 fig. 

20533 (ANL/CHM/RP-77160, pp. 107-109) Elementary 
reaction-rate measurements at high temperature by tunable- 
laser. Hessler, J.P.; Du, H.; Ogren, P.J. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The authors have applied the correlation analysis procedure to 
the oxidation of the methyl radical. The second channel is impor- 
tant at high temperatures, T > 2000 K, and its rate is fairly well 
established. Measurements designed to monitor the first channel 
produced rate coefficients that range from immeasurably slow to 4 
x 101? cm%/molecule-sec at 2000 K. Using the correlation analysis 
procedure, the authors designed experiments to measure the 
formaldehyde plus hydroxyl channel. The analysis shows that, if 
the temporal behavior of the hydroxyl radical is monitored, the rate 
of formaldehyde plus hydroxyl channels may be determined without 
interference from other reactions if (1) the authors use a fast 
source for the methyl radicai, for example, azomethane, and (2) 
the initial concentration of oxygen is large enough to assure that 
oxidation of methyl proceeds much more rapidly than methyl- 
methyl recombination. Preliminary results for the rate of the 
formaldehyde plus hydroxyl channel give k;2(T) = (8.86 + 0.88) x 
10-19 exp[-48321/T(K)] cm?molec—' s—' from 3450 to 5300 K. 


20534 (ANL/CHM/RP-77160, pp. 110-112) Crossed-beam 
reaction dynamics. Liu, K.; Macdonald, R.G.; Ma, Z. Argonne Na- 
tional Lab., IL (United Siates). 1992. In Surveys of research in the 
Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 


40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


The objective of this program is to investigate the dynamics of 
radical-molecule collisions under single-collision conditions at the 
state-to-state level of detail. The radical beam is created by UV 
laser photolysis of a suitable precursor in a strong pulsed molecu- 
lar beam expansion. Both the reactants and products are probed in 
a state-specific manner using either laser-induced-fluorescence 
(LIF) or resonance-enhanced multiphoton ionization (REMPI) de- 
tection techniques. A unique feature of this cross-beam machine is 
that the state-specific detector remains fixed while both beam 
sources can be rotated independently about the scattering center. 
Thus, two types of experiments may be performed for the integral 
cross section measurements: (1) the beam intersection angle is 
fixed and the product state distribution probed by varying the laser 
wavelength; this provides state distributions at a selected initial 
energy; and (2) the laser wavelength is fixed and the beam inter- 
section angle is varied; this measures state-resolved integral cross 
sections as a function of initial translational energy. In addition, the 
implementation of Doppler-shift technique during the past year al- 
lows state-to-state differential cross section to be determined. By 
exploiting the polarization aspects of this technique, it is demon- 
strated that the azimuthal dependence of the angular distributions 
can also be revealed. 13 figs., 1 tab. 


20535 (ANL/CHM/RP-77160, pp. 112) Fast-flow reactor 
studies of radical-radical reaction dynamics. Macdonald, R.G. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The molecular beam chemistry project involves the elucidation of 
the detailed of radical + molecule interactions; however, there is 
very sparse information available about the dynamics of radical + 
radical interactions. These processes are very important in com- 
bustion, being chain-termination steps as well as generating new 
molecular species. A new experimental apparatus has been 
constructed to investigate radical-radical dynamics. The time de- 
pendence of state-selected products will be followed by absorption 
of a continuous infrared laser. This approach will allow the reaction 
of interest to be differentiated from other radical reactions occurring 
simultaneously. The experimental approach will be highly versatile, 
being able to detect a number of molecular species of particular 
interest to combustion processes, such as water, methane, acety- 
lene, etc., at the state-specific level. State-specific infrared 
absorption coefficients of radicals can be measured in situ, allow- 
ing for the determination of the absolute concentrations and, 
hence, branching ratios for reactions having multiple reaction path- 
ways. The dynamics of one of the most important reactions in 
combustion chemistry H + O2 — OH(v,J) + O will be investigated. 
Although this reaction has been extensively studied in the past, a 
complete product-state distribution by a single experimental tech- 
nique has not been carried out; thus, this study will be a good test 
of the time-dependent infrared absorption method as well as fur- 
thering our understanding of the dynamics of this reaction. 


20536 (ANL/CHW/RP-77160, pp. 167-168) The influence of 
the radical character of organometallic reagents on the direc- 
tion of addition to an a,8 unsaturated phosphoryl group. 
Gatrone, R.C. Argonne National Lab., IL (United States). 1992. In 
Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OST]; 
NTIS. 

The principal objectives of our research are the preparation of 
starting materials that are prerequisites for the facile synthesis of a 
variety of potential extractants, for example, unsymmetrically bis- 
substituted phosphine oxides, the development of methods that will 
permit stereoselective control of such reactions, and the under- 
standing of the basic organic chemistry of these syntheses. 
Difficulties encountered in the synthesis of new classes of extrac- 
tants frequently hinder the study of the relationship between 
extractant behavior and extractant structure. Often, many months 
may be required to prepare a single example of a class com- 
pounds with a unique combination of substituents and properties. 
The addition of a Grignard reagent to a phosphoryl (P = O) con- 
taining compound is an extremely versatile method for preparing 
unsymmetrically substituted phosphine oxides. Preliminary results 
obtained on the addition of octyimagnesium bromide to ethyl 
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phenylphosphinate suggested that this reaction, like its carbonyl 
counterpart, proceeds via a metal-ion-stabilized radicallike interme- 
diate species. The authors wished to determine whether or not this 
intermediate, if made more stable either by stabilizing the radical or 
by solvation, would react to generate products from the 1,4 or 1,6 
mode of addition. 1 fig., 1 tab. 


20537 (ANL/CHM/RP-77160, pp. 177-178) Europium phos- 
phonate complexation heats and hydration of the complexes. 
Nash, K.L.; Choppin, G.R.; Rao, L.F. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The authors have recently investigated the heats of complexation 
of europium diphosphonate complexes and its fluorescence decay 
rate (2.0 M NaClO,, 25.0°C). The former experiments address the 
energetics of the complexation reactions, whereas the latter assess 
the degree of innersphere dehydration of Eu(lll) upon complex 
formation. Europium complexes with each of the three diphospho- 
nate ligands studied, methanediphosphonic acid (MDPA, 1), 
vinlidene-1,1-diphosphonic acid (VDPA, Il), and 1-hydroxyethane- 
1,1-diphosphonic acid (HEDPA, Ill) are characterized by very 
similar thermodynamic parameters and residual hydration values. 
As is typical of most f-element complexes, stability of the 1:1 com- 
plex is derived from a favorable complexation entropy, though 
opposed by an endothermic heat. The equilibrium for the addition 
of the second H3L~ ligand is favored by both an exothermic heat 
and a slightly positive entropy. 


20538 (ANL/CHM/RP—77160, pp. 181-182) Thermal/oxidative 
instability of complexants/complexes. Nash, K.L.; Appelman, 
E.H.; Rickert, P.G. Argonne National Lab., IL (United States). 


1992. In Surveys of research in the Chemistry Division, Argonne 
National Laboratory. 
OSTI; NTIS. 
Though metal ion complexants serve a useful function in a vari- 
ety of areas, many of the most common complexants persist long 


220p. Order Number DE93002896. Source: 


after their usefulness is ended. This resistance to degradation in 
the environment has contributed to significant waste-disposal prob- 
lems and even to potential safety hazards both within and outside 
of the DOE complex. It is toward the fundamental chemistry of 
such problems that the next aspects of this program is directed. 
The authors seek to establish the basic chemistry so that two 
goals can be realized: (1) to devise oxidation procedures that are 
inherently clean, that is, they do not exacerbate existing waste- 
disposal problems or create new ones, and (2) to enhance our 
ability to design controllable instability into useful complexants. The 
authors have completed an investigation of the decomposition ki- 
netics of VDPA by HNOg at elevated temperature. The progress of 
the reaction has been monitored by NMR spectroscopy (TH, =e. 
and '$C, as necessary) whereas the gaseous products (CO., CO, 
N2O, NO, etc.) were identified by collection of the reaction gases 
for mass spectrometric analysis. Several important intermediates 
(carboxylic acids and phosphonic acids) have been identified, and 
some details of the complex decomposition pathway elucidated. 
HEDPA is one of the present TUCS compounds less readily 
degradable, as its structure provides no easy point of attack for an 
oxidant. Preliminary results reported previously indicated that 
HEDPA could be oxidized at elevated temperatures by hydrogen 
peroxide in the presence of catalytic quantities of vanadium com- 
pounds. The authors have recently begun to examine the reaction 
in greater detail, with the goal of obtaining an in-depth understand- 
ing of the reaction mechanism. 


20539 (ANL/CHM/RP-77160, pp. 189-191) The electronic 
properties of rare-earth ions in high-T;superconductors. 
Soderholm, L.; Loong, C.K.; Williams, C.W.; Xue, J.S. Argonne Na- 
tional Lab., IL (United States). 1992. In Surveys of research in the 
Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

The new families of high-T-superconducting oxides afford the 
first opportunities to study the magnetic properties of systems in 
which the interatomic magnetic interactions are much smaller than 
those responsible for superconductivity. It is important to under- 
stand the magnetic properties of f elements in the presence of 
superconductivity for several reasons, in particular because some 
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of the mechanisms recently suggested to account for the CuO 
conduction-hole superconductivity invoke magnetic interactions to 
account for Cooper-pair formation. From a more experimental 
standpoint, we are interested in determining if there is any observ- 
able effect of superconductivity on the magnetic properties of 
insulators can be used to characterize these materials. Unfortu- 
nately, the CuO sublattice renders these samples opaque to visible 
light. Attempts to probe the localized rare-earth f-energy levels by 
using UV-visible techniques have not succeeded because of the 
overwhelming absorption of light by the CuO states. The authors 
have overcome this problem by utilizing inelastic neutron scattering 
(INS) to probe the localized f states. The authors have used this 
modeling procedure to provide a set of starting crystal-field param- 
eters for the superconducting materials Ro_,Ce,CuO, (R = Pr, Nd; 
x = 0, 0:75). 1 tab. 


20540 (ANL/CHW/RP-77160, pp. 191-192) The electronic 
and magnetic properties of RPO,: TmPO,. Soderholm, L.; 
Loong, C.K.; Abraham, M.M.; Boatner, L.A.; Edelstein, N.M. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The rare-earth orthophosphates, RPO,, have been extensively 
studied as possible ceramic hosts for radioactive-waste storage. 
During the course of these studies, it became clear that there are 
several basic aspects of the electronic behavior of these materials 
that make them unusually interesting. For example, the lattice 
provides a good host for studying and modeling the magnetic inter- 
actions that lead to long-range ordering. Also, the rare-earth 
luminescence properties in this host make them potential phos- 
phors or laser materials. With the outstanding need for new 
phosphors for detector technology, the authors decided to focus 
some attention on the study of the rare-earth electronic properties 
in these phosphate hosts. This project fits in well without overall 
program because it provides a new opportunity to test some of the 
methodology that the authors developed for the high-T,oxide mate- 
rials. The rare-earths in the phosphates still have oxygens as 
near-neighbors, but the PO,4°- anions provide bonding different 
enough that the authors modeling ideas will have to be expanded. 
The authors decided to begin this program by investigating the en- 
ergy levels of Tm in TmPO,. There are extensive optical, Raman, 
and resonance Raman data available in the literature to aid in our 
initial studies. The authors collected INS data at two temperatures, 
and several incident energies, in order to get an overall picture of 
the magnetic response of the Tm. 


20541 (ANL/CMT/CP-79222) Jahn Teller effect of cations in 
water: The cupric ion in water. Halley, J.W. (Minnesota Univ., 
Minneapolis, MN (United States). School of Physics and Astron- 
omy); Wang, X.R.; Curtiss, L.A. Argonne National Lab., IL (United 
States). Feb 1993. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract W-31109-ENG-38 
;FG02-91ER45455. (CONF-921036-11: 182. meeting of the Elec- 
trochemical Society, Toronto (Canada), 11-16 Oct 1992). Order 
Number DE93010668. Source: OSTI; NTIS; GPO Dep. 

We report a molecular dynamics model for the Jahn Teller effect 
in the solvation shell of a cation in solution in an aqueous liquid. 
We apply the model to the cupric ion and compare results with re- 
sults of neutron scattering experiments on copper chlorate 
solutions. We conclude that the original interpretation of the experi- 
ments in terms of a Jan Teller effect may require modification. 


20542 (ANL/CMT/CP-—79279) Ab initio molecular orbital cal- 
culations of molten salt vapor complexes using Gaussian-2 
theory: LiAIF, and NaAIF,. Curtiss, L.A. Argonne National Lab., 
IL (United States). [1993]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930571-10: 183. Electrochemical Society meeting, Hon- 
olulu, HI (United States), 16-21 May 1993). Order Number 
DE93011767. Source: OSTI; NTIS; GPO Dep. 

The structures and energies of the molten salt vapor complexes 
LiAIF, and NaAIF, are studied using new high level ab initio 
molecular orbital methods. The structures are determined using 
Moller-Plesset perturbation theory to second-order and the total en- 
ergies are determined using a recently introduced modification of 
Gaussian-2 (G2) theory. The total energies are used to determine 





relative energies of the corner-, edge-, and face-bridged structures 
and accurate reaction energies. The results are compared to previ- 
ous theoretical and experimental studies. 


20543 (BNL-47363) Determination of the products from 
the oxidation of aqueous hydrogen sulfide by sulfur K-edge 
XANES spectroscopy. Vairavamurthy, A.; Manowitz, B.; Jeon, 
Yongseog; Zhou, Weiqing. Brookhaven National Lab., Upton, NY 
(United States). Jan 1993. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920815-20: 204. American Chemical Society (ACS) na- 
tional meeting, Washington, DC (United States), 23-28 Aug 1992). 
Order Number DE93010857. Source: OSTI; NTIS; INIS; GPO Dep. 

The application of synchrotron radiation based XANES spec- 
troscopy is described for determining the products formed from 
oxidation of aqueous sulfide. This technique allows simultaneous 
characterization of all the different forms of sulfur both qualitatively 
and quantitatively. Thus, it is superior to other commonly used 
techniques, such as chromatography, which are usually targeted at 
specific compounds. Since the use of XANES-based technique is 
relatively new in geochemistry, we present here an overview of the 
principles of the technique as well as the approach used for quanti- 
tative analysis. We studied the sulfide oxidation under conditions of 
high sulfide to oxygen ratio using 0.1 M sulfide solutions and the 
catalytic effects of sea sand, Fe*+, and Ni®*+, were also examined. 
Significant results obtained from this study are presented to illus- 
trate the value of the XANES technique for the determination of the 
products formed from the oxidation of sulfide at high concentra- 
tions. 


20544 (DOE/ER/12119-2) Synthesis of new high perfor- 
mance lubricants and solid lubricants: Progress report, April 
1992-March 1993. Lagow, R.J. Texas Univ., Austin, TX (United 
States). Dept. of Chemistry. Apr 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-91ER12119. 
Order Number DE93012237. Source: OSTI; NTIS; GPO Dep. 
Synthesis and testing was begun on a number of new classes of 
lubricants: perfluoropolyethers (branching effects), perfluoromethy- 
lene oxide ethers, chlorine-substituted fluorocarbon polyethers, 
fluorine-containing branched ether lubricants, glycerine- based per- 
fluoropolyesters, perfluoro epoxy ether chains, etc. 


20545 (DOE/ER/13299-9) Diosmacycloalkanes as models 
for the formation of hydrocarbons from surface methylenes: 
Progress report, November 1, 1992—October 31, 1993. Norton, 
J.R. Colorado State Univ., Fort Collins, CO (United States). 1 May 
1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-84ER13299. Order Number 
DE93013382. Source: OSTI; NTIS; GPO Dep. 

The report is divided into: vibrational models for surface ethyli- 
denes (on catalyst surfaces); alpha vs beta hydrogen elimination in 
formation of propene from an osmacyclobutane; mechanism of 
formation and fragmentation of diosmacyclobutanes; reaction of di- 
enes and allenes with diosmacyclobutanes; structure of 
Os(CO)4(CoH4), an osmacyclopropane; and reaction of p-oxobis 
[(trifluoromethanesulfanato) (phenyl)iodine(ill)] with Group 14 
propargyl derivatives and a propargyl ether. 16 refs, figs. 


20546 (DOE/ER/13511—7) Supported organometallic com- 
plexes, surface chemistry, spectroscopy, and catalysis: 
Progress report, September 15, 1992—November 14, 1993. 
Marks, T.J. Northwestern Univ., Evanston, IL (United States). Dept. 
of Chemistry. Apr 1993. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-86ER13511. Order Num- 
ber DE93011930. Source: OSTI; NTIS; GPO Dep. 

Goal is to elucidate and understand the surface chemistry and 
catalytic properties of well-defined, highly-reactive organometallic 
molecules (principally based upon abundant actinide, lanthanide, 
and early transition elements) adsorbed on metal oxides and 
halides. Nature of adsorbed species is probed by a battery of chem- 
ical and physicochemical techniques, to understand the nature of 
the molecule-surface coordination chemistry and how this can give 
rise to extremely high catalytic activity. A complementary objective 
is to delineate the scope and mechanisms of the heterogeneous 
catalytic reactions, as well as to relate them both conceptually and 
functionally to model systems generated in solution. 
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20547 (DOE/ER/13554-T1) Aromatic-radical oxidation 
chemistry: Progress report. Glassman, |.; Brezinsky, K. Prince- 
ton Univ., NJ (United States). Dept. of Mechanical and Aerospace 
Engineering. [1993]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER13554. Order Number 
DE93013704. Source: OSTI; NTIS; GPO Dep. 

There are anomalously high CO2 concentrations early in the re- 
action sequence in the oxidation of cyclopentadiene. A number of 
plausible mechanisms have been developed. NO2 and CO have 
been added to the reacting mixture, to assist in selecting the best 
mechanism. Effects of these chemical perturbations were studied. 


20548 (DOE/ER/13570-7) [Metal alkoxides—models for 
metal oxides: Alkoxide ligands in early transition metal 
organometallic chemistry]: Progress report. indiana Univ., 
Bloomington, IN (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13570. 
Order Number DE93013260. Source: OSTI; NTIS; GPO Dep. 

An effort was made to compare and contrast the reactivity of tri- 
alkylsiloxide vs tert-butoxide supported dinuclear centers, and an 
initiative aimed at studying the syntheses of polynuclear hydri- 
doalkoxides and their reactions has been implemented. 


20549 (DOE/ER/13640-6) Organometallic and surface 
chemistry of mixed-metal systems: Progress report, March 15, 
1992—March 14, 1993. Shriver, D.F. Northwestern Univ., Evanston, 
IL (United States). Apr 1993. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-86ER13640. Order 
Number DE93012686. Source: OSTI; NTIS; GPO Dep. 

Three new SOz complexes of metal cluster compounds were 
prepared: [PPN][HFe3(CO),SO2], and [PPN]2[Ru3CO,SO,] and 
[PPN]2[Ru3(CO)7(SO2)3]. The x-ray structures were determined for 
two of these and the transformation of bound SO> to duster bound 
SO and S ligands was investigated. 


20550 (DOE/ER/13666-6) Chemically modified electrodes 
and related solution studies: Final technical report, January 
15, 1991—January 14, 1992. Elliott, C.M. Colorado State Univ., Fort 
Collins, CO (United States). Apr 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER13666. 
Order Number DE93012556. Source: OSTI; NTIS; GPO Dep. 

This report is divided into 5 sections: Ru,/Fe complexes of 
tetra(4'-methyl-2,2’-bipyridine)porphyrin—catalytic epoxidation of 
olefins; water oxidation catalysis by doubly linked p-oxo ruthenium 
complexes; polymer films formed by oxidation of transition metal 
electrodes into solutions of bisbipyridinealkane ligands; polymer 
films containing [CpMo(u-S)},S2CHR dinuclear clusters;and con- 
ducting polymer films for catalyst incorporation. 


20551 (DOE/ER/13965-5) Spectroscopic probes of vibra- 
tionally excited molecules at chemically significant energies: 
Progress report, August 15, 1992—August 14, 1993. Rizzo, T.R. 
Rochester Univ., NY (United States). Apr 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13965. Order Number DE93012328. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Infrared-optical double resonance is being used to study the uni- 
molecular dissociation dynamics of hydrazoic acid (HN3). Suny 
vibrational overtone excitation spectra are given for HN3. Work was 
begun to determine the feasibility of extending the infrared-optical 
double resonance photofragment spectroscopy to small free radi- 
cals, and to be able to monitor atomic dissociation fragments via 
laser induced fluorescence in the VUV spectrum. 1 fig. 


20552 (DOE/ER/14020—-4) Polar solvation and electron 
transfer: Annual progress report, July 1, 1992—June 30, 1993. 
Pennsylvania State Univ., University Park, PA (United States). 13 
Apr 1993. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14020. Order Number 
DE93013328. Source: OSTI; NTIS; GPO Dep. 

The report is divided into the following sections: completion of 
previous studies on solvation dynamics, dipole lattice studies, iner- 
tial components of solvation response, simple models of solvation 
dynamics, rotational dynamics and dielectric friction, intramolecular 
electron transfer reactions, and intermolecular donor-acceptor com- 
plexes. 
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20553 (DOE/ER/14132-3) [Laser spectroscopy of hydrocar- 
bon radicals]. Harvard Univ., Boston, MA (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER14132. Order Number DE93012555. Source: 
OSTI; NTIS; GPO Dep. 

Several hydrocarbon reactive intermediates (carbenes, biradi- 
cals, etc.) were prepared in a supersonic jet expansion. heats of 
formation were determined for the isosmeric C3H2 carbenes. Fits 
were made to the photoelectron spectra of c-C3H» and c- C4Hy,. 
Resonant MPI (multi-photon ionization?) spectra were obtained for 
allyl radical and its deuterated isotopomers. 


20554 (DOE/ER/14178-2) Selective bond scission during 
oxygenate decomposition on metals: Annual report. Masel, R.1. 
Illinois Univ., Urbana, IL (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER14178. Order Number DE93012932. Source: OSTI; NTIS; 
GPO Dep. 

During the past year, we examined reactions of methanol and 
ethanol on Pt(110) and discovered some unique chemistry. Some 
calculations were also made. 


20555 (DOE/ER/14268-1) The relationship between hy- 
droxyl groups on oxide surfaces and the properties of 
supported metals: Progress report, June 1, 1992—December 
31, 1992. Schwarz, J.A. Syracuse Univ., NY (United States). Dept. 
of Chemical Engineering and Materials Science. [1992]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-92ER14268. Order Number DE93013390. Source: OSTI; 
NTIS; GPO Dep. 

Purpose of this investigation is to characterize the relation be- 
tween the complex hydroxyl inventory at oxide/solution interface 


and the intrinsic acid/base properties of partially dehydroxylated ox- 
ides. 


20556 (DOE/ER/14288—1) Thermodynamic properties for 


polycyclic systems by non-calorimetric methods: Progress re- 


port, August 1, 1992—September 30, 1993. Steele, W.V.; Chirico, 
R.D.; Klots, T.D. National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). Mar 1993. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER14288. Order Number DE93011373. Source: OSTI; NTIS; 
GPO Dep. 

A detailed vibrational spectroscopic study of furan, pyrrole, and 
thiophene has been completed. These compounds form part of the 
base of five-membered ring systems on which the rest of the re- 
search program will be built Several methyl-substituted derivatives 
were also studied. The results will be used to confirm the model for 
alkyl- substitution in the ring systems. Gas-phase spectra and 
fundamental- frequency assignments were completed for 2,3- and 
2,5-dihydrofuran. Those compounds initiate work on ring-puckering 
within the research program. A paper describing the need for third 
virial estimation, when using the virial equation of state to derive 


thermodynamic properties at pressures greater than 1 bar was 
completed. 


20557 (DOE/NV/10845-T5) Exchange of tritium between 
water and vapor: Final report. Ingraham, N.L. Nevada Univ., 
Reno, NV (United States). Water Resources Center. [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-90NV10845. Order Number DE93013968. Source: 
OSTI; NTIS; GPO Dep. 

Isotopic exchange was measured by filling beakers with waters 
of different isotopic compositions and allowing them to equilbrate 
via the vapor phase in plexiglas boxes. Tritium analyses were per- 
formed prior to and after the experiment. The waters ranged in 6D 
from -105 to +27 per mil, and from -13.0 to +9 per mil in 6'80O; 
tritium contents ranged from <10 pCi/| to nearly 320,000 pCi/l. Re- 
sults are reported for three- and two-beaker systems; a bubble 
exchange experiment was also conducted. 3 tabs. 


20558 (DOE/PC/91030-T2) Methyl chloride via oxyhy- 
drochlorination of methane: Final quarterly technical report, 
October 1, 1991-December 31, 1991. Naasz, B. Dow Corning 
Corp., Carrollton, KY (United States). 10 Feb 1992. 3p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91030. Order Number DE93012464. Source: OSTI; NTIS; 
GPO Dep. 

Purpose of this contract is to develop a process for converting 
light alkane gases to methyl chloride via oxyhydrochlorination using 
highly selective, stable catalysts (Cu) in either fixed-bed or fluid-bed 
reactors. Catalyst development and micro-packed bed screening 
studies are underway. Engineering support for pre-design on the 
miniplant is struggling with the unit operations problem associated 
with separation of products from unreacted methane. 


20559 (ECN-RX-92-044) Infrared spectroscopy of the 
vapour over Inl3. Dickinson, S.; Konings, R.J.M. Netherlands En- 
ergy Research Foundation (ECN), Petten (Netherlands). 1992. 
[14p.] Order Number DE93623249. Source: OSTI; NTIS; INIS. 

The infrared spectra of the vapour of Inl,z were studied by matrix- 
isolation and gas-phase techniques. The spectrum of the saturated 
vapour at 400 K isolated in an Ar-matrix is interpreted to arise from 
dimeric as well as monomeric molecules. Four fundamental vibra- 
tion frequencies were assigned to the dimer. Superheating of the 
vapour resulted in a decrease of the dimer relative to the monomer 
and, at 990 K, the appearance of Inl(g). The gas-phase spectrum 
(at 500 K) showed three fundamentals of the monomer and a sin- 
gle low-intensity absorption which could be attributed to the dimeric 
molecule. (author). 17 refs., 2 figs., 4 tabs. 


20560 (EUR-14170) Geochemical databases. Part 1. 
Pmatch: a program to manage thermochemical data. Part 2. 
The experimental validation of geochemical computer models. 
Pearson, F.J. Jr. (INTERA Technologies, Ottawa, ON (Canada)); 
Avis, J.D.; Nilsson, K.; Skytte Jensen, B. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1993. [135p.] 
Contract Fl1W/0080-DK. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work is carried out under cost-sharing contract with Euro- 
pean Atomic Energy Community in the framework of its programme 
on Management and Storage of Radioactive Wastes. Part 1: 
PMATCH, A Program to Manage Thermochemical Data, describes 
the development and use of a computer program, by means of 
which new thermodynamic data from literature may be referenced 
to a common frame and thereby become internally consistent with 
an existing database. The report presents the relevant thermody- 
namic expressions and their use in the program is discussed. When 
there is not sufficient thermodynamic data available to describe a 
species behaviour under all conceivable conditions, the problems 
arising are thoroughly discussed and the available data is handled 
by approximating expressions. Part Il: The Experimental Validation 
of Geochemical Computer models are the results of experimental 
investigations of the equilibria established in aqueous suspensions 
of mixtures of carbonate minerals (Calcium, magnesium, man- 
ganese and europium carbonates) compared with theoretical 
calculations made by means of the geochemical JENSEN program. 
The study revealed that the geochemical computer program 
worked well, and that its database was of sufficient validity. How- 
ever, it was observed that experimental difficulties could hardly be 
avoided, when as here a gaseous component took part in the equi- 
libria. Whereas the magnesium and calcium carbonates did not 
demonstrate mutual solid solubility, this produced abnormal effects 
when manganese and calcium carbonates were mixed resulting in 
a diminished solubility of both manganese and calcium. With tracer 
amounts of europium added to a suspension of calcite in sodium 
carbonate solutions long term experiments revealed a transition af- 
ter 1-2 months, whereby the tracer became more strongly adsorbed 
onto calcite. The transition is interpreted as the nucleation and for- 
mation of a surface phase incorporating the ’species’ NaEu(Co3)o. 


20561 (HW-21450) Acenaphthene solvents for use in 
Building 313 Frost Test operation. Kratzer, W.K. Hanford Atomic 
Products Operation, Richland, WA (United States). 26 Jun 1951. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010537. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Acenaphtheno is a low-melting organic compound, C1 9H_(CHe)o, 
used as a temperature indicating coating for slugs tested in the 
Frost Test induction coil. In preparation for this test, slugs are 





coated by spraying a 12 to 24 per cent by weight solution of ace- 
naphthene in a high vapor pressure solvent on the rotating slug. 
The solvent evaporate leaving a thin, adherent coating of acenaph- 
thene. This process is completely described in reference 1. To be 
entirely satisfactory for this use, a solvent must satisfy four require- 
ments. High vapor pressure — rapid evaporation. Non-flammability. 
Low toxicity. Carbon tetrachloride, the solvent used at percent, is 
operationally satisfactory but undersirable because of its toxicity. 
The purpose of this test is to investigate the suitability of various 
solvents as substituted for carbon tetrachloride. 


20562 (INIS-SU-340/A, pp. 134) Surface layer-by-layer anal- 
ysis by reflected electron spectroscopy. Afanas’ev, V.P.; 
Fedorovich, S.D.; Esimov, M.S.; Lubenchenko, A.V.; Sheludyakov, 
M.I.; Pavienko, S.V.; Kaverzneva, N.V.; Ryzhov, A.A.; Shcheglov, 
S.A. AN SSSR, Makhachkala (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] 
(In Russian). (CONF-9205318—-: 22. Conference on physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 25-27 May 1992). In Summaries of reports of the 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. CRYSTALS/chemical composition; 
ATOMIC NUMBER; CRYSTALS; DEPTH; ELECTRON BEAMS; 
ELECTRON SPECTRA; KEV RANGE 01-10; KEV RANGE 10-100; 
REFLECTION; SPATIAL DISTRIBUTION; SURFACES 


20563 (KURRI-TR-362) Proceedings of workshop on ‘cur- 
rent topics’ in the behavior of technetium. Yoshihara, Kenji 
(Tohoku Univ., Sendai (Japan). Faculty of Science); Tamai, Tada- 
haru ed. Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst. May 1992. 93p. (In Japanese). (CONF-9011326—: Workshop 
on ’current topics’ in the behavior of technetium, Kumatori (Japan), 
26-27 Nov 1990). Order Number DE93788631. Source: OSTI; 
NTIS; INIS. 

Recently, the synthetic investigation of the behavior of 
technetium from various aspects has become necessary. Accom- 
panying the development of atomic energy, transuranic elements 
and various fission products have accumulated, and the problems 
of their treatment, control and release into environment must be 
solved, but when the public acceptance is considered from the long 
term standpoint of the better survival of mankind, the early counter- 
measures by grasping the essence of the matter is necessary. 
Technetium is located at the middle of the periodic table as a transi- 
tion element of group 7, and recently many interesting compounds 
have been synthesized. Due to the nuclear characteristics and the 
living body affinity of Tc-99m and its labeled compounds, Tc-99m 
labeled radioactive medicines take very important position at 
present. The workshop was held on November 26 and 27, 1990 at 
the Reactor Institute, Kyoto University, and the experts of nuclear 
chemistry, complex chemistry, radiopharmaceuticals, reactor chem- 
istry, environmental chemistry and so on gave 16 lectures. (K.I.). 


20564 (KURRI-TR-364) Proceedings of the 2nd specialist 
research meeting on the electromagnetic isotope separators 
and their applications. Fujioka, Manabu (Tohoku Univ., Sendai 
(Japan). Cyclotron and Radioisotope Center); Kawase, Yoichi; 
Okano, Kotoyuki (eds.). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. Jul 1992. 100p. (in Japanese). (CONF- 
9203256—: 2. specialist research meeting on the electromagnetic 
isotope separators and their applications, Kumatori (Japan), 18-19 
Mar 1992). Order Number DE93788359. Source: OSTI; NTIS; INIS. 

The EMIS-12 International Conference was held at Sendai in 
September, 1991 for the first time in Japan. It offered a nice oppor- 
tunity to appeal a great progress in our country on the related 
fields and many interesting subjects were discussed. The second 
research meeting on Electromagnetic Isotope Separators and Their 
Applications was held at Kumatori on March 18 and 19, 1992, six 
months after the EMIS-12 Conference. Many interesting results ob- 
tained by using ISOLs were reported as in the previous meeting. In 
the present meeting, the measuring methods and the improved in- 
struments were reported and discussed, which are fundamental for 
application of isotope separation methods to the interdisciplinary 
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research fields. These valuable contributions to the meeting are in- 
volved in this Proceedings. (J.P.N.). 


20565 (LA-UR-92-3008) isothermal and shock compres- 
sion of high density ammonium nitrate and ammonium 
perchlorate. Sandstrom, F.W. (New Mexico Inst. of Mining and 
Technology, Socorro, NM (United States)); Persson, P.A.; Olinger, 
B. Los Alamos National Lab., NM (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930713-5: 10. detonation sym- 
posium, Boston, MA (United States), 12-16 Jul 1993). Order 
Number DE93000682. Source: OSTI; NTIS; GPO Dep. 

Given the widespread use of ammonium nitrate (AN) and ammo- 
nium perchlorate (AP) for energetic materials applications, 
relatively little data is available regarding their behavior under 
shock loading. We have evaluated the shock Hugoniots of AN and 
AP at high initial density (> 94% TMD) to pressures of approxi- 
mately 20 GPa. We have used sound speed measurements, 
isothermal compfession X-ray diffraction experiments and shock 
loading experiments to further explore the behavior of the two ma- 
terials at elevated pressures. 


20566 (LA-UR-93-179) Predicting liquid densities of or- 
ganic compounds: Il, Nitrogen and sulfur compounds. Wood, 
G.O.; Weaver, T.B. Los Alamos National Lab., NM (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9211192-1: 
Chemical defense research meeting, Edgewood, MD (United 
States), 18 Nov 1992). Order Number DE93007343. Source: OSTI; 
NTIS; GPO Dep. 

Correlations of liquid densities have been extended to more 
classes of organic compounds. The products of liquid density and 
molecular weight at or near 20°C were previously found to be lin- 
ear functions of the number and types of carbon atoms in the 
molecule. Cyclic carbon atoms contributed more to density than 
carbon atoms not part of a ring structure. Carbon atoms which oc- 
cupy two rings have since been found to contribute even different 
increments. Additional databases of liquid densities have been set 
up for compounds with cyclic oxygen atoms, cyclic and noncyclic 
nitrogen atoms, and cyclic and noncyclic sulfur atoms. Correlation 
parameters have been obtained by fitting these data by least 
squares minimization. 


20567 (LBL-33520) NMR studies of molecules in liquid 
crystals and graphite. Rosen, M.E. Lawrence Berkeley Lab., CA 
(United States). Jun 1992. 174p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93010423. Source: OSTI; NTIS; INIS; GPO Dep. 

NMR experiments to measure proton dipole couplings were per- 
formed on a series of n-alkanes (n-hexane through n-decane) 
dissolved in nematic liquid crystals. Computer modeling of the ex- 
perimental NMR-spectra was done using several different models 
for intermolecular interactions in these systems. The model of 
Photinos et al. was found to be best in describing the intermolecu- 
lar interactions in these systems and can provide a statistical 
picture of the conformation and orientation of the alkane molecules 
in their partially-oriented environment. Order parameters and con- 
formational distributions for the alkanes can be calculated from the 
modeling. The alkanes are found to have conformational distribu- 
tions very much like those found in liquid alkanes. Proton NMR 
spectra of tetrahydrofuran (THF) intercalated in two graphite inter- 
calation compounds were also measured. Computer simulations of 
these spectra provide a picture of THF in the constrained environ- 
ment between the graphene layers where the THF is oriented at a 
particular angle, can translate and rotate freely, but does not ap- 
pear to pseudorotate. 


20568 (MLM-3768, pp. 37-42) Thermal diffusion of poly- 
atomic gases. Taylor, W.L.; Hurly, J.J. Mound, Miamisburg, OH 
(United States). 30 Nov 1992. In Mound activities in chemical and 
physical research: January-December 1991. 47p. Order Number 
DE93004027. Source: OSTI; NTIS. 

In this research, experimental measurements were made of the 
thermal diffusion factor for mixtures of heliun/nitrogen and neon-20 
methane over an approximate temperature range of 275-650 K. 
Polynomial least squares fitting was performed on the data. The 
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results were compared to theoretically calculated thermal diffusion 
factors using the proposed intermolecular potentials for these sys- 
tems. 16 refs., 2 figs., 3 tabs. 


20569 (NIPER—659) The thermodynamic properties of 
thianthrene and phenoxathiin. Steele, W.V.; Chirico, R.D.; Knip- 
meyer, S.E.; Nguyen, A. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States). Apr 1993. 47p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-83FE60149. Order Number DE93000124. Source: OSTI; 
NTIS; GPO Dep. 

Measurements leading to the calculation of the ideal-gas thermo- 
dynamic properties are reported for thianthrene (Chemical 
Abstracts registry number [92-85-3]) and phenoxathiin (registry 
number [262-20-41]). Experimental methods included combustion 
calorimetry, adiabatic heat-capacity calorimetry, vibrating-tube den- 
sitometry, comparative ebulliometry, inclined-piston gauge 
manometry, and differential-scanning calorimetry (d.s.c.). Critical 
properties were estimated for both materials based on the mea- 
surement results. Entropies, enthalpies, and Gibbs energies of 
formation were derived for the ideal gas for both compounds for 
selected temperatures between 298.15 K and 700 K. The property- 
measurement results reported here for thianthrene and 
phenoxathiin provide the first experimental gas-phase Gibbs ener- 
gies of formation for tricyclic diheteroatom-containing molecules. 


20570 (ORNL/M-2588, pp. 91) Fluorescent DNA intercala- 
tion complexes with heterodimeric dyes designed for energy 
transfer: Preparation and applications. Benson, S.C. (Lawrence 
Berkeley Lab., CA (US)); Singh, P.; Glazer, ALN. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Double-stranded DNA (dsDNA) forms high affinity fluorescent 
complexes with homodimeric dyes such as ethidium homodimer, 
thiazole orange homodimer, and oxazole orange homodimer. Such 
complexes are stable to electrophoresis and in conjunction with 
confocal detection of laser excited fluorescence allow detection of 
dsDNA on gels with picogram sensitivity. These complexes have 
been applied to the multiplex detection, sizing, and quantitation of 
restriction fragments, products of the polymerase chain reaction, 
and DNA-protein complexes. We report here the preparation of a 
new class of fluorescent reagents designed to bind tightly to DNA 
and share a common excitation wavelength but to differ in the 
emission wavelength and permit simultaneous fluorescence detec- 
tion of multiple targets with high sensitivity. The reagents are 
heterodimeric polycationic dyes with one dye moiety which serves 
as an energy donor and a second which serves as an energy 
acceptor and emits fluorescence. Structures of three such het- 
erodimers are shown below together with the absorption spectra 
and emission spectra of their complexes with dsDNA at 100 
bp:dye. In the complexes with dsDNA, the fluorescence emission 
of the donor is quenched by approximately 90% and the fluores- 
cence of the acceptor is greatly enhanced. One such heterodimer 
is a compound of quinoline and benzothiazole. 


20571 (ORNL/M-2588, pp. 92) Sequencing by hypbridiza- 
tion: Methods to generate large arrays of oligonucleotides. 
Brennan, T. (Stanford Univ., CA (US)). Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Methods to produce very large, high density arrays of oligonu- 
cleotides for use in hybridization sequencing are presented. These 
arrays of oligonucleotides are synthesized in parallel chemical re- 
actions on glass plates. Standard amidite coupling chemistry is 
employed, but the synthetic reactions will be carried out on a picol- 
iter scale. The specific nucleotides will be delivered to each array 
element by arrays of piezoelectric pumps similar to an ink jet 
printer. In effect, oligonucleotide synthesis becomes a four-color 
printing application. A stable hydroxyalkyl or aminoalkyl group 
bound to the plate acts as the hydrophilic 5’-surrogate on which to 
initiate strand synthesis. This linker arm enables removal of purine 
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and pyrimidine blocking groups without cleavage of the oligonu- 
cleotide from the support. Each element in the array is separated 
from its nearest neighbors by a surface tension barrier. Monolayers 
of perfluoroalkanes are not wet by acetonitrile, and droplets of 
reagents in adjacent elements can thus be prevented from mixing. 
Three methods for creating the patterned reaction surfaces have 
been demonstrated. (1) An array of gold dots is laid down on glass 
by sputtering through a mask, the region between the dots deriva- 
tized with a fluoroalkyl silane, the gold etched with KI, and the 
newly exposed spot derivatized with the synthesis linker arm. (2) A 
thick film of polymerized perfiuoroalky! vinyl siloxane is prepared, 
and the hydrophobic organic surface is directly oxidized with a 
medium pressure oxygen plasma discharge through a gold or ce- 
ramic mask. The resulting silanol groups are then derivatized with 
the synthesis linker arm. (3) An aminosilane surface is complete 
blocked as the o-nitrobenzyl carbamate. The nitrobenzyl group is 
then removed by photolysis through a quartz mask, and the ex- 
posed regions are made hydrophobic either as the perfluorooctyl 
amide or as the perfluorooctyl sulfonamide derivative. 


20572 (ORNL/M-2588, pp. 97) Scanning probe microscopy 
of complete plasmids. Allison, D.P. (Oak Ridge National Lab., TN 
(US)); Thundat, T.G.; Ferrell, T.L.; Doktyez, M.J.; Jacobson, K.B.; 
Warmack, R.J. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

The primary research goa! is therefore to understand and de- 
velop new sample preparation techniques compatible with scanning 
probe examination of DNA. During, the past year techniques were 
discovered to successfully mount DNA for scanning probe investi- 
gation. The mounting surface must be extremely flat since 
topographic contrast is normally used to locate these extremely 
fine (2 run) molecules. The new approach for STM mounting in- 
volves allowing a thiol (-SH) group at one end of an organic moiety 
to bind to a specially prepared flat gold surface and chemically po- 
larizable head groups at the other end to attract the DNA. Using 
radiolabeled DNA and monitoring the uptake onto various types of 
treated surfaces we developed a rapid prescreening technique was 
developed to evaluate the efficacy of each treatment. Choosing a 
promising binder molecule and applying a DNA solution we were 
able to obtain stable images of DNA at the surface concentrations 
applied. These are the first STM images of complete molecules of 
a genetically functional DNA. Using atomic force microscopy, we 
have studied adsorption of DNA and RNA on chemically modified 
surfaces. The substrates used include mica modified by chemical 
treatment with transition metal ions [Mg(Il), Zr(IV), Cr(lll), Co(II), 
Baill), or La(ill)], epitaxial gold films treated with 2- 
dimethylaminoethanethiol, or silylated mica. Biopolymers air dried 
on the surface show coiling and, ‘superwinding’ due to surface 
tension while washed samples show stable isolated strands. To re- 
duce the effect of tip geometry on images specially sharpened tips 
made in a scanning electron microscope were used. Topographic 
and spectroscopic images of isolated nucleic acid molecules ob- 
tained both in air and under solution will be presented. 


20573 (ORNL/M-2588, pp. 98) Luminescent lanthanide ion 
complexes as labels for DNA sequencing and mapping. Brown, 
G.M. (Oak Ridge National Lab., TN (US)); Garrity, M.L.; Elbert, 
J.E.; Sachleben, R.A.; Sloop, F.V.; Doktycez, M.J.; Jacobson, K.B. 
Oak Ridge National Lab., TN (United States). Jan 1993. DOE Con- 
tract ACO05-840R21400. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Luminescence of the lanthanide ions SmiIll), Eu(ill), To(Ill), and 
Dy(lll) has several advantages over fluorescent organic com- 
pounds as labels for DNA sequencing and mapping. Emission from 
LNiIll) ions have narrower bandwidths, and the long lifetimes allow 
detection with a lower background. A_ derivative of the 
macrocylic chelating agent, 1,4,7,10- tetraazacyclododecane- 
1,4,7,10-tetraacetic acid (DOTA), is used to attach the LNiIIl) ions 
to oligonucleotides. DOTA is an ideal chelating agent for lanthanide 
ions since it forms stable, kinetically inert complexes. A high yield, 





general synthetic route was developed for the synthesis of deriva- 
tives of DOTA with an aryl substituent at one of the ethylene 
carbon atoms. The methyl ester of the aryl substituted alanine is 
the starting material for the synthesis of substituted DOTA ligands. 
The function of the EU(IIl) labeled oligo as a primer for the Sanger 
sequencing procedure and for PCR is reported. Detection sensitiv- 
ity for luminescence from LniIll) ions can be greatly enhanced if 
excitation is to a ligand based state having a long lived triplet elec- 
tronic state. Energy transfer from the ligand triplet to the Lni(Iil) 
excited states then results in emission from the narrow bandwidth 
f-f states. A substituted DOTA ligand having a naphthylmethyl 
group on the ethylene carbon was synthesized. Naphthalene has a 
triplet state with energy appropriate to transfer energy to the four 
LN(IIl) ions of interest. The naphthyl group of naphthyimethyl- 
DOTA thus serves as an antenna to funnel excitation energy to 
complexed Ln(Ill) ions. Sensitized emission was observed from 
Nap-DOTA complexes and from complexes with a naphthyl deriva- 
tive of the closely related ligand diethylenetriaminepentaacetic acid. 
The dynamics of energy transfer from the naphthalene triplet states 
to the Lni(lil) ions is also reported. 


20574 (ORNL/M-—2588, pp. 135) Oligonucleotide arrays for 
hybridization analysis. Fodor, S. (Affymax Research institute, 
Palo Alto, CA (US)); Huang, Xiaohua; Diggelmann, M.; Pease, A.; 
Lipshutz, R.; Chee, M. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251-—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Light-directed combinatorial chemical synthesis is used to fabri- 
cate high density arrays of oligonucleotide probes. Photolabile 
5’-protected deoxynucleoside phosphoramidites, surface linker 
chemistry, versatile combinatorial synthesis strategies, and fluores- 
cence detection schemes were developed for this technology. 
Matrices of spatially defined oligonucleotide probes were gener- 
ated, and the availability of the probes on the array demonstrated 


by hybridizing fluorescent labeled targets. Examination of the hy- 
bridization behavior reveals a high degree of sequence specificity 
that enables identification of oligonucleotid® targets. Limited se- 
quence reconstruction from the hybridization data will be presented 
illustrating the progress in using these arrays for sequencing by hy- 
bridization. 


20575 (ORNL/M-2588, pp. 173) Preparation of oligonu- 
cleotide arrays for hybridization studies. Pirrung, M.C. (Duke 
Univ., Durham, NC (US)); Shuey, S.W.; Lever, D.C. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 
Photoremovable groups are key to the novel technique of light- 
directed synthesis, whereby the preparation of large arrays 
consisting of thousands of biopolymer sequences can be accom- 
plished. Arrays consisting of complete sets of DNA sequences of a 
given length can be used to sequence DNA by hybridization, using 
principles enumerated by several groups. The purpose of this 
project is to develop the method of photochemical DNA synthesis 
for use in light-directed synthesis. A photoremovable protecting 
group is required for the phosphotriester method of DNA synthesis. 
We relied on earlier work of Sheehan concerning benzoin and 
3’ ,5’-dimethoxybenzoin (DMB) esters as photoremovable carboxy- 
late protecting groups’ to develop two new optically-active 
benzoins to protect phosphotriesters. Since benzoin phosphotri- 
esters are stereogenic at phosphorous and in the benzoin, they 
can exist as mixtures of disstereomers, which causes difficulties in 
the chemical characterization of the materials. When these esters 
are derived from alcohols such as nucleosides that themselves 
bear stereogenic centers, a complicated mixture results. An asym- 
metric synthesis of the desired benzoins has been accomplished 
via the cyanohydrins (method of Oguni*) that minimizes the num- 
ber of diastereomers formed in protection of nucleosides. The 
compounds (+)-3,5-DMBOH and (+)- 2,3-DMBOH were selected on 
the basis of an extensive investigation of substituted benzoin ac- 
etates for yield (both are quantitative) and rate of deprotection. 
Each was also converted to its diethyl phosphate and irradiated in 
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a Rayonet reactor at 350 nm for 30 min. They show the following 
half-lives: 2,3-DMBOP, 4.18 min; 3,5-DMBOP, 3.78 min; 
3,5-DMBOAc, 4.18 min. All four bases were protected with a 3’- 
DMB-phosphate, deprotected by irradiation, and coupled to form 
dinucleotides. These results lay the groundwork for the synthesis of 
DNA arrays photochemically using a lithographic synthesis instru- 
ment now under construction. 


20576 Measurement of pH in high ionic strength solutions. 
Knauss, K.G.; Wolery, T.J.; Jackson, K.J. To Dept. of Energy. 20 
May 1991. USA patent application 7-702,527. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93011999. Source: OSTI; NTIS; GPO 
Dep. 

A practical method is described for measuring pH in solutions of 
high ionic strength (e.g., brines, process solutions). The pH is de- 
termined by integratively measuring the potential due to H+ and the 
potential due to another cation or anion and relating the combined 
electrical potential to a calculated pH for high ionic strength solu- 
tions. 


20577 (PNL-SA-20908) The nucleation and growth of cal- 
cium oxalate monohydrate on self- assembled monolayers 
(SAMs). Campbell, A.A.; Tarasevich, B.J.; Graff, G.L.; Fryxell, 
G.E.; Rieke, P.C. Pacific Northwest Lab., Richland, WA (United 
States). May 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9205312-1: Scanning microscopy international conference, 
Chicago, IL (United States), 9-14 May 1992). Order Number 
DE93008989. Source: OSTI; NTIS; GPO Dep. 

A physical chemical approach was used to study calcium oxalate 
monohydrate (COM) nucleation and growth on various organic 
interfaces. Self-assembling monolayers (SAMs), containing deriva- 
tized organic functional groups, were designed to mimic various 
amino acid residues present in both urine and stone matrix macro- 
molecules. Derivatized surfaces include SAMs with terminal methyl, 
bromo, imidazole, and thiazolidine-carboxylic acid functional 
groups. Pronounced differences in COM deposition were observed 
for the various interfaces with the imidazole and thiazolidine sur- 
faces having the greatest effect and the methyl and bromo groups 
having little or no nucleating potential. 


20578 (SAND—92-0259C) A new decomposition strategy for 
parallel bonded molecular dynamics. Plimpton, S.; Hendrickson, 
B.; Heffelfinger, G. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930331-8: 6. Society for Industrial and Applied Mathematics 
(SIAM) conference on parallel processing for scientific computing, 
Norfolk, VA (United States), 21-24 Mar 1993). Order Number 
DE93009839. Source: OSTI; NTIS; GPO Dep. 

A method is described for parallelizing molecular dynamics (MD) 
simulations by block-decomposing the matrix of bonded and non- 
bonded force computations. It is particularly useful for organic 
simulations (polymers, proteins) because unlike  spatial- 
decomposition methods, it requires no geometric information about 
the simulation domain. Because its communication cost scales as 
N/,/P. rather than N as in the all-to-all broadcast or ring-exchange 
techniques commonly used in this type of MD simulation, larger 
numbers of processors can be used effectively, yielding greater 
parallel speed-ups. 


20579 (SKB-TR-92-13) Radionuclide solubilities to be used 
in SKB 91. Bruno, J. (MBT Technologia Ambiental, Cerdanyola 
(Spain)); Sellin, P. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Jun 1992. [23p.] Order Number 
DE93623251. Source: OSTI; NTIS; INIS. 

We have performed thermodynamic calculations in order to as- 
sess the solubility limits (source term) for selected radionuclides. 
Equilibrium solubilities for U, Pu, Np, Am, Th, Ra, Sn, Te, Zr, Sn, 
Ni, Sm, Pa, Nb and Pd have been calculated in four waters, repre- 
senting average fresh and saline granitic groundwaters under 
oxidizing and reducing conditions, respectively. The results from 
the calculations have been compared with the measured radionu- 
clide concentrations in natural waters as well as in spent fuel 
leaching tests. (26 refs.). 
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20580 Electrochemical cell. Nagy, Z.; Yonco, R.M.; You, Hoy- 
doo; Melendres, C.A. To Dept. of Energy. 23 Apr 1991. USA patent 
application 7-689,426. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE93012015. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an electrochemical cell has a 
layer-type or sandwich configuration with a Teflon center section 
that houses working, reference and counter electrodes and defines 
a relatively narrow electrolyte cavity. The center section is 
surrounded on both sides with thin Teflon membranes. The mem- 
branes are pressed in place by a pair of Teflon inner frames which 
are in turn supported by a pair of outer metal frames. The pair of 
inner and outer frames are provided with corresponding, appropri- 
ately shaped slits that are in plane generally transverse to the 
plane of the working electrode and permit X-ray beams to enter 
and exit the cell through the Teflon membranes that cover the slits 
so that the interface between the working electrode and the elec- 
trolyte within the cell may be analyzed by transmission geometry. 
In one embodiment, the center section consists of two parts, one 
on top of the other. Alternatively, the center section of the electro- 
chemical cell may consist of two intersliding pieces or may be 
made of a single piece of Teflon sheet material. The electrolyte 
cavity is shaped so that the electrochemical cell can be rotated 
900 in either direction while maintaining the working and counter 
electrodes submerged in the electrolyte. 


4005 Photochemistry 
Refer also to citation(s) 19441, 20534, 20535, 20604, 20607 


20581 (ANL/CHM/RP-—77160, pp. 9-12) High-energy chem- 
istry. Trifunac, A.D.; Loffredo, D.M.; Liu, A.D. Argonne National 
Lab., IL (United States). 1992. In Surveys of research in the Chem- 
istry Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The use of intense UV lasers to induce condensed-phase 
photolysis opens new avenues for the examination of novel photo- 
chemistry. When energy input into a condensed-phase system is in 
excess of that needed to ionize a solute, what happens to the 
energy excess? Thus far, virtually no work has been done in delin- 
eating transient intermediates and products in such high-energy 
regimes. Due to the obvious parallels that can be drawn to radioly- 
sis studies, we have embarked on a comprehensive examination of 
high-energy chemistry of aromatic molecules in hydrocarbon and 
alcohol solvents. Ultraviolet photolysis of an aromatic molecule, 
AH, in a hydrocarbon or alcohol solvent (RH and ROH) is known to 
result in ionization but little is known about other chemical pro- 
cesses and the dependence of these processes on the energy 
input. Two other processes could result from the excess energy in- 
put: homolysis, where a neutral excited state undergoes homolytic 
cleavage to yield two radicals, and ion-molecule reaction of an ex- 
cited radical cation. It is known that ground state ions, AH**, are 
quite stable in this regard. In either instance, the aromatic radical, 
A°, is formed. Homolysis also yields hydrogen atoms. The authors 
can distinguish between these processes by careful examination of 
reaction products. 


20582 (ANL/CHM/RP-77160, pp. 38-41) Energy conversion 
in microheterogeneous systems. Meisel, D.; Luangdilok, C.; Yo- 
gev, D.; Matheson, M.S.; Mulvaney, P.; Grieser, F.; Lawless, D.,; 
Serpone, N. Argonne National Lab., IL (United States). 1992. In 
Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI; 
NTIS. 

The design of a system to use light energy to produce fuels or 
other valuable chemicals will require some microorganization of a 
large number of functionalities. These functionalities will include 
light-harvesting antenna, cascading unidirectional charge-transfer 
moieties, and catalytic entities all prearranged in an optimal mi- 
croenvironment similar in principle to the organization in the natural 
photosynthetic apparatus. The program investigates the potential 
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application of microheteroteneous assemblies in the design of pho- 
tochemical energy conversion systems. The authors are studying 
the detailed mechanisms that control these processes in an effort 
to provide a rational basis for the design of energy-conversion de- 
vices. The techniques utilized in this program include the linac 
facility in conjunction with laser flash photolysis and time-correlated 
single photon counting techniques for the study of charge transfer 
and photophysical dynamics in these systems. Electron mi- 
croscopy, electron diffraction, and a variety of colloid chemistry 
techniques are used to characterize the microheterogeneous sys- 
tems and the interfaces involved. This year, the program focused 
on the photophysical properties of size-controlled, capped, small 
chalcogenide semiconductor particles. This year, the same 
methodology was applied to several transition metal chalcogenides 
with a variety of capping thiols at the surface of the latter particles. 
In an effort to understand the mechanism by which band-gap exci- 
tation of transition metal oxides leads to efficient oxidations, the 
authors were able to show that direct hole scavenging by water 
molecules or organic substrates is a major pathway in these light- 
induced oxidations. 


20583 (ANL/CHM/RP-77160, pp. 45-47) Control of pho- 
tochemical pathways and assembly of photosynthetic 
structures. Tiede, D.M.; Thiyagarajan, P.; Norris, J.R. Argonne 
National Lab., IL (United States). 1992. In Surveys of research in 
the Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

This project examines the mechanisms for control of reaction 
pathways in bacterial photosynthesis by protein environments. One 
highlight this year has been the detection of protein relaxation pro- 
cesses following quinone reduction in reaction centers of 
Rhodobacter capsulatus. The thermally activated, microsecond- 
time-scale electron transfers between the two reaction-center 
quinones, designated Qa and Qgz, provide a useful contrast to the 
activationless, picosecond-time-scale primary reactions. The 
quinone electron-transfer reactions are being studied to examine 
the role of the protein in the reorganization reactions that are re- 
quired to activate this reaction. The formation of the Q, and Qzp 
anions produces distinctive optical absorption shifts of the reaction- 
center bacteriochlorophyll and bacteriopheophytin molecules in 
static, photochemically trapped PQ~ states. These shifts can be 
understood as a through-space electrostatic interaction between 
the transition moments of these molecules and the electric fields 
associated with the quinone anions. One intriguing feature is that 
Qa7~ and Qg~ induce characteristic but different absorbance 
changes despite the structural symmetry of the reaction center. In 
this work, the authors have measured the time-resolved elec- 
trochromic shifts of the bacteriochlorophyll and bacteriopheophytin 
molecules associated with the formation of the quinone anions in 
the reaction center. These experiments provide a vehicle for mea- 
suring the electric field propagation through the reaction-center 
protein, and identify reorganization processes that affect this propa- 
gation. 3 figs. 


20584 (ANL/CHW/RP-77160, pp. 47-50) Investigation of arti- 
ficial photosynthesis using unnatural photosynthesis. Norris, 
J.R.; Chen, L.; Crespi, H.L.; Fleming, G.R.; DiMagno, T.; Hanson, 
D.; Schiffer, M.; Smith, U.H.; Wagner, A. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OST]; NTIS. 

Recently, the authors have addressed two major issues of the 
primary events of photosynthesis: Why is only a single side (the A- 
side) of the highly C2 symmetrical reaction center active? How 
does the electron get from the special pair donor (P) to the bacte- 
riopheophytin acceptor (Ha)? To probe these questions the author 
have explored the correlation between the reduction potential of 
the primary donor and the initial charge-separation rate measured 
by femtosecond spectroscopy in a series of mutated reaction cen- 
ters from Rb. capsulatus. A usual method for determining the rate 
of photoinduced electron transfer in the primary events of photo- 
synthesis is via the lifetime of the excited, singlet state of the 
primary donor, P*. Most determinations of this lifetime are based 
on stimulated emission, and are interpreted with a single exponen- 
tial process. In this survey, using improved signal-to-noise, the 





lifetime of P* as measured by monitoring either stimulated emission 
or spontaneous emission is never characterized by a single expo- 
nential process. 2 figs., 1 tab. 


20585 (ANL/CHM/RP-77160, pp. 50-51) Treatments of exci- 
tation and electron transfer using the Redfield formalism. 
Norris, J.R.; Tang, J.; Wang, Z. Argonne National Lab., IL (United 
States). 1992. In Surveys of research in the Chemistry Division, Ar- 
gonne National Laboratory. 220p. Order Number DE93002896. 
Source: OSTI; NTIS. 

Electron-transfer reactions play an essential role in chemical and 
biological processes such as oxidation-reduction and photosynthe- 
sis. To improve understanding of these processes the authors have 
developed a more general theoretical approach to tackle problems 
such as the effects of solvent dynamics on electron transfer, the 
competing superchange and sequential electron-transfer mecha- 
nisms in photosynthesis, and the effects of fluctuating electronic 
coupling on electron transfer for a nonrigid system. 2 figs. 


20586 (ANL/CHM/RP-77160, pp. 52-57) Structural and ener- 
getic factors in photoinduced charge separation. Thurnauer, 
M.C.; Norris, J.R.; Snyder, S.W.; Morris, A.L.; Smith, U.H.; Crespi, 
H.L.; Zhang, Y.; Bondeson, S.; Barkoff, A. Argonne National Lab.., 
IL (United States). 1992. In Surveys of research in the Chemistry 
Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

This work focuses on understanding the structural and energetic 
features that are required for a system to undergo efficient photoin- 
duced charge separation, that is, the conversion of light energy 
into electrochemical potential. This process typically occurs by the 
sequential electron-transfer steps. A so-called donor (D) is excited 
by light, and from its excited state, D*, rapidly transfers an electron 
down an energy cascade of electron acceptors until the distance 
between the electron and hole is such that recombination is 
prevented for hundreds of microseconds to milliseconds. The effi- 
ciency of this process is determined, in large part, by the energetic 
and structural properties of the system. The natural photosynthetic 
systems carry out charge separation very efficiently. By studying 
and comparing the charge-separation process in several photosyn- 
thetic systems. The authors expect to determine the critical 
structural and energetic features required for high-yield charge sep- 
aration. 8 figs., 2 tabs. 


20587 (ANL/CHM/RP-—77160, pp. 59) Synthetic photoreac- 
tion centers. Wasielewski, M.R.; Svec, W.A.; Niemezyk, M.P. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The authors have prepared a new series of chlorophyll- 
porphyrin-quinone model systems for the study of photoinduced 
charge separation across long distances. The strategy that was 
used in designing these molecules is to place the electron donors 
and acceptors at fixed distances relative to one another to promote 
long-lived, unidirectional electron transfer. The authors have devel- 
oped synthetic methods to rigidly fix a chlorophyll chromophore 
such that is 7 system is perpendicular to that of an adjacent por- 
phyrin. This limits the electronic interaction between these low-lying 
orbitals. In addition, the authors are able to selectively position a 
quinone molecule at a fixed orientation relative to the porphyrin. 
Moreover, this quinone is electronically decoupled from the x sys- 
tem of the porphyrin by using a rigid hydrocarbon spacer molecule 
between the porphyrin and the quinone. 


20588 (ANL/CHMW/RP-77160, pp. 59-64) Photophysics and 
photochemistry of photosynthetic model systems. Wasielewski, 
M.R.; O'Neil, M.P.; Wiederrecht, G.P. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

Recent interest in the role of the solvent in electron transfer re- 
actions has focused on ultrafast photoinduced electron transfers 
and theoretical modeling of solvation. The vast majority of work in 
this area involves donor-acceptor systems in which the donor and 
acceptor either freely diffuse in solution to form a complex following 
excitation, or are already complexes in their ground state prior to 
excitation. Many difficulties in the analysis of electron-transfer rates 
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as a function of reaction free energy arise due to translational 
degrees of freedom within such complexes. A particularly contro- 
versial aspect of this work for many years was the theoretical 
prediction derived from the work of Marcus and amplified by the 
work of many others that a decrease in rate constant should occur 
when the free energy of reaction became very large. Recently, 
Kakitani and Mataga have proposed an alternative view in which 
selective solvation of the donor-acceptor pair influences the rate 
vs. free-energy relationship. Recently, Kakitani and Mataga have 
proposed an alternative view in which selective solvation of the 
donor-acceptor pair influences the rate vs. free-energy dependence 
as a function of whether ion pairs are created or destroyed in the 
reaction, or whether charge is merely shifted from the donor to the 
acceptor in the reaction. Experimental studies designed to test 
these theoretical models have, to date, involved mostly noncova- 
lent donor-acceptor complexes. The authors recent work focuses 
on the use of fixed-distance, covalent donor-acceptor molecules to 
study the influence of solvent polarity both in liquid and solid 
solution on the free-energy dependence of photochemical charge- 
separation reactions. Rate constants for electron transfer in 
benzonitrile, chlorobenzene, and toluene were determined using pi- 
cosecond transient absorption and emission spectroscopy along 
with fluorescence-quenching measurements. 5 figs 


20589 (ANL/CHM/RP-77160, pp. 66-68) Synchrotron inves- 
tigation of excited states. Norris, J.R.; Chen, L.; Thurnauer, M.C.; 
Bowman, M.K.; Montano, P.; Tang, J.; Levanon, H.; Wang, Z.; Ly- 
tle, F. Argonne National Lab., IL (United States). 1992. in Surveys 
of research in the Chemistry Division, Argonne Nationa! Labora- 
tory. 220p. Order Number DE93002896. Source: OSTI; NTIS. 

One of the major unresolved questions in both chemistry and 
photosynthesis concerns the specific role that structural changes in 
photoexcited molecules and their surrounding solvent play in chem- 
ical processes. Intense pulsed x-rays from synchrotrons will aliow 
direct measurement of excited-state molecular structures and dy- 
namics. The authors have started to develop methods to determine 
molecular structure with a time resolution of ultimately 50 ps. 
These research activities on time-domain x-ray spectroscopy have 
focused on development of an x-ray shutter and on extended x-ray 
absorption fine structure (EXAFS) experiments on excited states of 
compounds. One goal is picosecond time-domain structure deter- 
mination with x-ray absorption spectroscopies (i.e., EXAFS and 
x-ray absorption near-edge structure (XANES)) and picosecond 
time-resolved x-ray diffraction (e.g., single crystal, powder, or mem- 
brane). This groups first attempts at excited-state EXAFS involved 
the photoexcited triplet of metalloporphyrins in solid-state solutions. 
In our first attempts, the authors required such a high concentra- 
tion of ZnTPP (zine tetraphenylporphyrin) for good absorption of 
the x-rays that our light was unable to penetrate the sample and 
excite a large fraction of the molecules, even with its relatively long 
triplet-state lifetime (e.g., 15-20 ms at 77K) and high quantum 
yield. As a consequence, the authors have switched to two other 
molecules with excellent results. The first success came with cy- 
clopentadienyl nickel nitrosyl (CpNiNO). This is a molecule with a 
simple, symmetric structure in the ground state. When it absorbs 
light near 365 nm, an electron is transferred from the nickel atom 
to the NO group, which then bends from its initial end-on configu- 
ration with the nickel. This charge-separated, excited state has a 
long lifetime that depends strongly on temperature, exceeding two 
hours at 8 K. 2 figs., 1 tab. 


20590 (ANL/CHM/RP-77160, pp. 109) Flash photolysis- 
shock tube studies of chemical reactions. Michael, J.V.; Lim, 
K.P. Argonne National Lab., IL (United States). 1992. In Surveys of 
research in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

During the past year, the flash or laser photolysis-shock tube 
(FP- or LP-ST) apparatus has been used to measure the tempera- 
ture dependence of the thermal rate constants for two bimolecular 
reaction. Unlike the lower temperature classical methods of gas- 
phase chemical kinetics, this method allows absolute thermal rate 
constants to be determined at combustion temperatures. It can 
also be extended to relatively low temperatures so that results, in 
favorable cases, can be obtained over the large temperature 
range, 650-2500 K. Hence, the method allows for overlap between 
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the classical lower temperature methods and the usual 
high-temperature shock-tube methods. In addition, the thermal de- 
composition of N20 has been studied by the atomic resonance 
absorption spectroscopic (ARAS) method. The LP-ST method has 
been extended to include Cl-atom reactions, and the thermal de- 
composition of CH3Ci has also been studied by the ARAS method. 
The thermal decomposition of CH3Cl has then served as a source 
of CH; radicals for an additional study of the O + CHg3 reaction. 
Because this is a delayed photolysis experiment, the method has 
been named the pyrolysis photolysis-shock tube technique. 


20591 (ANL/CHW/RP-77160, pp. 120-122) Photoionization 
studies of CH3S, CH2SH, CH2S, and HCS. Argonne National 
Lab., IL (United States). 1992. In Surveys of research in the Chem- 
istry Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

Recently there has been an upsurge of interest in simple 
organosulfur species, focusing primarily on the determination of 
their thermochemical properties. These activities have been in part 
motivated by the need to shed more light on the combustion of 
sulfur-containing fuels and subsequent pollution-related atmo- 
spheric chemistry. The transient species CH3S, CH2SH, CHS, 
and HCS are believed to play important roles as intermediates in 
the above processes. The authors have studied all of these tran- 
sients by photoionization mass spectrometry. The species were 
prepared in situ by H abstraction with F atoms from CH3SH. In ad- 
dition, CH2S was prepared by pyrolysis of CH3SCl and 
CH3SSCH3, whereas HCS was also prepared by an abstraction/ 
pyrolysis combination (F + CH2S). Our studies of CH2SH and HCS 
represent the first direct photoionization measurements of these 
species, whereas those on CH3S and CH2S are improvements on 
prior measurements. 5 figs. 


20592 (ANL/CHMW/RP-77160, pp. 123-124) Photoionization 
studies of arsenic clusters. Argonne National Lab., IL (United 
States). 1992. In Surveys of research in the Chemistry Division, Ar- 
gonne National Laboratory. 220p. Order Number DE93002896. 
Source: OSTI; NTIS 

A major problem in studies of clusters of neutral species is the 
preparation of a specific cluster, in the absence of other clusters. 
This can be very important if detection is performed by ionization, 
because fragmentation of a cluster ensemble could make the de- 
sired cluster appear at a lower mass-to-charge ratio (m/e), whereas 
a higher cluster may appear at the anticipated m/c. Certain strongly 
bound clusters are naturally occurring, particularly those of Group 
IV (Ch, Sin, Gen), Group V (Pp, Asn, Sbp), and Group VI (Sp, Sen, 
Ten). By adjusting thermochemical activities of precursors, it is pos- 
sible to make a specific cluster dominant in the vapor. The authors 
have undertaken such a study of the Group V species. In addition 
to their intrinsic interest, such studies may have practical benefits. 
For example, it has been found that higher quality crystals of GaAs 
are formed when the arsenic vapor contains Aso, rather than As,4. 
In initial studies, with arsenic species, are outlined herein. figs. 


20593 (ANL/CHM/RP-77160, pp. 124-126) On s-like window 
resonances. Argonne National Lab., IL (United States). 1992. In 
Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI; 
NTIS. 

Usually, resonances in photoionization are observed as peaks 
superposed upon a continuum, heralding a new channel. The inter- 
action of this new channel with the underlying continuum can 
occasionally result in a diminution in the continuum intensity at the 
resonance, which is referred to as window resonance. In recent 
studies of As2, we observed such a window resonance series, 
attributed to the electronic transition. Earlier, the authors had ob- 
served window resonances in the photoionization of atomic As. In 
atomic As, the window resonances can be identified with alternate 
electronic transitions. Thus, in both As, where excitation from a 4s 
orbital is implicated, and in Aso, where the ns electron has been 
excited from a 4scy orbital, the less frequently encountered win- 
dow resonance appears to have a similar origin. Upon further 
research, this behavior was seen to be systematic. Thus, the cor- 
responding spectra of P and Pz, previously studied, also display 
these window resonances. Similar resonances emanating from the 
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uppermost s-like occupied orbitals are known in the noble gases, 
the halogen and chalcogen atoms. 1 fig. 


20594 (ANL/CHW/RP-77160, pp. 126-127) Three laws for 
D.(BiF). Argonne National Lab., IL (United States). 1992. In Sur- 
veys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI; 
NTIS. 

In 1984, Herbelin and Klingberg reacted NF(a'V) with bismuth 
atoms, in a search for an efficient pathway for converting the 
stored electronic energy of NF into laser light. During the course of 
these studies, they observed an intense blue flame that was identi- 
fied as the BiF (A — X) emission system. They developed a kinetic 
model for the processes leading to light emission, which ...appears 
to approach 100% efficiency in converting the electronic energy 
stored in NF (a'V) into a blue-green (A-X) emission, making this 
system an interesting candidate as a basis for developing a visible 
chemical laser. The feasibility of utilizing BiF for this purpose de- 
pends upon its stability. Most early work up to 1981 favored a 
value of Do(BiF) hovering around 3eV, whereas two recent experi- 
mental studies provide evidence for D.(BiF) near 5 eV. Another 
recent experimental study infers Do(BiF) < 3.14 eV, whereas an 
ab initio calculated value by Balasubramanian yields 2.63 eV. The 
authors have applied the three laws of thermodynamics in indepen- 
dent experiments to determine D,(BiF). 


20595 (ANL/CHM/RP-77160, pp. 127) Additional studies of 
Group V clusters. Argonne National Lab., IL (United States). 
1992. In Surveys of research in the Chemistry Division, Argonne 
National Laboratory. 220p. Order Number DE93002896. Source: 
OSTI; NTIS. 

Studies of the Sb, and Bi, (n = 1-4) species are in process. One 
of the purposes is to test some of the patterns predicted from stud- 
ies of other related systems. For example, the authors want to look 
for window resonances in Sb, Sbo, Bi, and Biz. Bismuth is interest- 
ing because it is heavy enough to manifest some departures from 
the lighter elements of Group V, possibly due to relativistic effects, 
and also because an L-S description of coupling is less likely to be 
valid. The ground state of all Group V atoms is “S. For the corre- 
sponding atomic ions with a p* configuration, the possible L-S 
states are °P, 'D, and 'S. Rydberg states formed by adding a Ry- 
dberg electron to the latter ion cores can give rise to quartet (from 
’P) and doublet (from 'D and 'S) states. In the atoms N, P, and 
As, no evidence is observed for quartet—doublet transitions. In Bi, 
it may be possible. A photoabsorption measurement claims to 
observe these transitions. The authors now have preliminary infor- 
mation in the window resonance region, demonstrating the 
presence of more than one series, and peak profiles that look more 
like asymmetric resonances than ‘pure’ windows. The vaporization 
behavior of Bi differs from that of P, As, and Sb. The tetramer 
species, dominant in the latter, is very weak in Bi. Instead, Bi and 
Biz are approximately equally abundant, with Big and Biz are ap- 
proximately equally abundant, with Bis and Big about two orders of 
magnitude weaker. Other methods have consequently provided lit- 
tle information on Big and Bi,. A recent synchrotron radiation study 
of these species observed almost no signal above the noise level. 
By contrast, the authors have obtained preliminary photoion yield 
curves for both Big and Bis. They believe this to be the first direct 
photoionization study of any of the triangular Group V trimers. 


20596 (ANL/CHM/RP-77160, pp. 185-186) Photophysics of 
4+ actinide ions in CeF,. Liu, G.K.; Beitz, J.V.; Williams, C.W.; 
Carnall, W.T.; Huang, J. Argonne National Lab., IL (United States). 
1992. In Surveys of research in the Chemistry Division, Argonne 
National Laboratory. 220p. Order Number DE93002896. Source: 
OSTI; NTIS. 

The relatively localized nature of 51 states of actinide ions and 
the wide range of ionic radii of such ions provide a unique opportu- 
nity for investigating the nature of inhomogeneous broadening. The 
authors are exploiting this opportunity in systematic experiments 
involving tetravalent actinide ions. The authors employ photoexcita- 
tion to perturb as well as probe the actinide dopant ion and its 
interaction with surrounding ions. The authors working hypothesis 
is that differences between the ionic radius of the actinide dopant 
ion and the host metal ion influence the stability of the dopant ion 
and its local environment. Support for this hypothesis is found in 





the relationship of the widths of 5f-5f transitions that we have ob- 
served with literature values for the ionic radii of 4+ actinide ions: 
decreasing ionic radius correlates with increasing linewidth. Current 
work has focused on investigation of an unusual phenomenon, ex- 
citation line narrowing, in 5f-state transitions of Cf*+ doped into 
CeF,, and on related nonresonant fluorescence line narrowing and 
spectral hole burning studies. 2 figs. 


20597 (ANL/CHM/RP-77160, pp. 186-187) Spectra and dy- 
namics of trivalent actinide ions in fluoride phases. Beitz, J.V.; 
Liu, G.K.; Williams, C.W.; Morss, L.R.; Carnall, W.T.; Brundage, 
R.T. Argonne National Lab., IL (United States). 1992. In Surveys of 
research in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

In principle, trivalent actinide (An*+) ions can provide distinct ad- 
vantages over Ln*+-doped HMFG due to the generally more open 
energy level structure of low-lying f states of An>+ ions and the typ- 
ically order-of-magnitude-larger absorption cross-sections of An* 
ions. An additional motivation for this work comes from the large 
amounts of radioactively contaminated waste containing metal fluo- 
rides at DOE production facilities. If such waste is converted to 
heavy metal fluoride glass for storage, the spectroscopic and pho- 
tophysical information gained in this work will prove of considerable 
value in waste form characterization. To provide benchmark data 
for An** ions in fluoride phases, the authors undertaken the first 
detailed study of the 5f-state energy-level structure of a trivalent 
actinide ion in crystalline LaF. In addition to being a component of 
most heavy metal fluoride glasses of current interest, LaF; has 
long been used as a carrier in radiochemical separations and has 
served as the host for Nd°* lasing in the vacuum ultraviolet. This 
study involved a few micrograms of °59Es and necessarily involved 
rapid sample preparation and data collection due to the 20.47 day 
half-life of SEs. Time-and wavelength-resolved laser-induced fluo- 
rescence methods were employed in resolving the ground state 
splitting of Es*+ in LaF, and determination of the energies of crys- 
tal field components of six of its excited 5f states. Lifetimes ranging 
from 1.6 to 2.5 ms were observed when fitting the long time portion 
of the observed fluorescence decay of the >Fs, state of Es* in 
LaF; to a single exponential decay. 1 fig. 


20598 (ANL/CHM/RP--77160, pp. 201-205) Ultrafast molecu- 
lar electronic devices. Wasielewski, M.R.; Gosztola, D.; 
Greenfield, S.R.; Watanabe, S. Argonne National Lab., IL (United 
States). 1992. In Surveys of research in the Chemistry Division, Ar- 
gonne National Laboratory. 220p. Order Number DE93002896. 
Source: OSTI; NTIS. 

The authors have developed an approach to a practical molecu- 
lar switch that makes use of high quantum yield, picosecond time 
scale electron-transfer processes to store information and to re- 
cover it. The fundamental approach to achieving efficient, long-lived 
photoionitiated charge separation is to produce arrays of electron- 
donor molecules in which the redox partners are rigidly attached in 
specific spatial arrangements relative to one another. Thus, pho- 
toexcitation of a donor or acceptor will result in vectorial electron 
transport to the redox partners attached to the photoexcited 
molecule, provided that the free energies of the electron-transfer 
reactions taking place within them are optimized. These are funda- 
mental requirements for any electron donor-acceptor molecule that 
forms the basis of a molecular electronic device. 


20599 (DOE/ER/13242-9) Magnetic resonance studies of 
photo-induced electron transfer reactions: Final report, June 
1, 1990-May 31, 1993. van Willigen, H. Massachusetts Univ., 
Boston, MA (United States). Nov 1992. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER13242. 
Order Number DE93012239. Source: OSTI; NTIS; GPO Dep. 
Fourier Transform Electron Paramagnetic Resonance (FT EPR) 
is useful in study of photochemical reactions: a microwave pulse 
rotates the electron spin magnetization vector from z {magnetic 
field) into xy plane (7/2 pulse); the time evolution of magnetization 
in xy plane, the free induction decay (FID), is sampled. Fourier 
transform of FID gives the frequency domain EPR spectrum of the 
free radicals, and the method is ideal for time-resolved studies of 
free radicals produced by pulsed-laser excitation. Investigations of 
electron transfer reactions focused on porphyrin (donor) - quinone 
(acceptor) systems. First, two hydrogen abstraction reactions were 
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studied with FT EPR: photoreduction of acetone with 2-propanol, 
yielding the acetone ketyl radical, and the reaction of 2-propanol 
with t-butoxy radicals. Then, the FT EPR study of benzoquinone or 
duroquinone anion radicals generated by pulsed-laser induced 
electron transfer from zinc tetraphenylporphyrin (ZnTPP) or tetra- 
sulfonated Zn(TPP), was carried out in homogeneous solution, 
micellar solutions, and silica gel. Finally, FT EPR was used to 
study electron transfer quenching of triplet Ceo by electron donors. 


20600 (DOE/ER/13950-T2) The energetics and dynamics of 
free radicals, ions, and clusters: Progress report, April 1992- 
March 1993. Baer, T. North Carolina Univ., Chapel Hill, NC (United 
States). Dept. of Chemistry. Apr 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER13950. 
Order Number DE93013355. Source: OSTI; NTIS; GPO Dep. 

Structure and energetics of free radicals, ions, and clusters are 
being investigated by photoelectron photoion coincidence and ana- 
lyzed using ab initio molecular orbital and statistical theory 
(RRKM). Molecules or free radicals are prepared in a molecular 
beam. Translational temperature is found from measured time of 
flight peakwidth; the vibrational temperature, from shift in dissocia- 
tion onset. Free radicals are produced by pyrolysis in the nozzle; 
their subsequent cooling is demonstrated. lon dissociation rates in 
the range from 104 to 10’ s~’ are measured from the asymmetric 
TOF distribution; this method was used to measure the dissociation 
rates of cold and warm butene ions. 2 figs. 


20601 (DOE/ER/14125-3) Photochemistry and charge 
transfer chemistry of the platinum group elements: Summary 
progress report, May 1, 1990—April 30, 1993. Eisenberg, R. 
Rochester Univ., NY (United States). Dec 1992. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER14125. Order Number DE93012329. Source: OSTI; NTIS; 
GPO Dep. 

During the past 3 years, progress was made in elucidating the 
excited state structures of Pt(diimine)(dithiolate) complexes, while 
more recent efforts focused on the photochemistry of these com- 
plexes and electronic structure of other dithiolate systems. A 
carbonyl-ir-maleonitrile dithiolate complex is also studied. 


4006 Radiation Chemistry 
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20602 (ANL/CHM/RP-77160, pp. 2-6) Structure and reactiv- 
ity of condensed-phase radical ions. Trifunac, A.D.; Werst, D.W. 
Argonne National Lab., IL (United States). 1992. In Surveys of re- 
search in the Chemistry Division, Argonne National Laboratory. 
220p. Order Number DE93002896. Source: OSTI; NTIS. 

The goals of the radical ion studies are to discover the origins 
and fates of radical ion intermediates in radiation chemical pro- 
cesses, learn the detailed electronic and structural factors that 
determine radical ion reactivity, and define the role of the medium 
in ion chemistry. The combined use of pulse radiolysis and time- 
resolved magnetic resonance techniques is a major strength in this 
effort because of the versatility of radiolysis for generating radical 
cations and radical anions and the excellent structural information 
obtained via magnetic resonance. Radical ions can be unequivo- 
cally identified, and many nuances of structure and intermolecular 
interactions are revealed to increase our understanding of chemical 
reactivity beyond what can be learned from kinetic studies alone. 
Recent studies have revealed that novel types of intermediates are 
formed by intermolecular interactions between radical ions and sol- 
vent molecules or neutral solute molecules. Such interactions are 
characterized by the open-shell nature of radical ions and are often 
bonding interactions, that is, covalent bond formation via electronic 
orbital mixing. In section a, the authors discuss the formation of 
rarely observed dimer radical anions. Although radical cations of 
olefins and aromatic hydrocarbons readily react with their neutral 
parent molecules to form dimers, the corresponding dimers of the 
radical anions have been virtually unreported. The author's have 
found strong evidence for dimerization of two fluorinated aromatic 
radical anions. In section b, the author's explore solvation effects 
on radical ion reaction mechanisms, in particular, electron transfer 
and dimer formation, by comparing results in alkane and aromatic 
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hydrocarbon solvents. Related results of a preliminary nature for 
radical ions in alkene solvents are discussed in section c. 4 figs. 


20603 (ANL/CHM/RP-77160, pp. 6-9) Transformations and 
reactions of radical cations in zeolites. Trifunac, A.D.; Barnabas, 
M.V. Argonne National Lab., IL (United States). 1992. In Surveys 
of research in the Chemistry Division, Argonne National Labora- 
tory. 220p. Order Number DE93002896. Source: OSTI; NTIS. 

The study of transient radical ions by time-domain methods is 
closely coupled to the study of such species by matrix-isolation 
methods. The ability to stabilize radical ions and to control their re- 
activity is crucial to obtaining a comprehensive overview of their 
structure and reactivity. The authors have recently developed zeo- 
lites as the matrix of choice. The authors have shown that the 
reactions, structures, and electronic states of radical cations can 
be influenced by the zeolite matrix and experimental parameters, 
such as substrate loading and temperature. Radical cations have 
been studied extensively in various matrices, where a solution of 
the molecule of interest is prepared and then frozen, or the solute 
and solvent are codeposited on a low-temperature surface. Matri- 
ces stabilize radical cations by separating the geminate electron or 
anion and the radical cation and by reducing the probability of re- 
combination. Pentasil-type zeolites are medium-pore-size zeolites, 
which allow one to monitor primarily the guest-guest or guest-host 
interactions over a wide temperature range depending on the sub- 
strate concentration. Four pentasil zeolites that have approximately 
the same channel/pore size, but vary in the Si/Al content, and 
hence the counterion content, were used in our study. This param- 
eter has a significant effect on the reactions of the radical cations. 
Radical cations were produced by 7 irradiation of solutes in zeo- 
lites at 77 K. The radical cations of tetramethylethylene (TME), 
quadricyclane (Q), and norbornadiene (NBD) were examined by 
EPR in the zeolites at different temperatures and concentrations. 
The chemistry of TME** involves dimerization and ion-molecule re- 
action, whereas the radical cations Q** and NBD** undergo a 
variety of rearrangements and transformations. The differences in 
the zeolites interior surface topology and composition are invoked 
to explain the new radical cation chemistry. 


20604 (ANL/CHMW/RP-77160, pp. 13-17) lons and excited 
states in radiolysis and photolysis. Sauer, M.C. Jr.; Jonah, C.D.; 
Liu, A.D.; Loffredo, D.M.; Trifunac, A.D. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The authors have carried out experiments on the decay of ions 
and the formation of excited states in solutions of aromatic 
molecules in alkane liquids. One objective was to determine the ra- 
tio of excited states formed to solute anions recombined; the extent 
to which this is less than unity tells them the extent of transforma- 
tion of solvent cations to species that cannot yield excited solutes. 
Another objective was to determine the ratio of solute triplet states 
to solute excited singlet states; this gives them a measure of the 
cross-recombination occurring in multiple-ion-pair spurs and there- 
fore allows a comparison with predictions of the distribution of spur 
sizes made on the basis of other experimental and theoretical in- 
formation. The experiments provide the first determination of the 
triplet-to-singlet ratio as a function of time. 9 figs., 2 tabs. 


20605 (ANL/CHMW/RP-77160, pp. 21-25) Mechanism of the 
(H)ag = (€~ )aq interconversion. Bartels, D.M.; Han, P. Argonne 
National Lab., IL (United States). 1992. In Surveys of research in 
the Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

The hydrated electron is arguably the most important transient 
species in the radiolysis of water, and is certainly the most interest- 
ing and unusual. In years past, investigations in this group have 
focused on the dynamics of electron energy loss as the electron 
becomes trapped and then fully solvated. More recently, the au- 
thors have addressed the equilibrium thermodynamic and transport 
properties of the fully solvated species, to contrast the prototypical 
quantum ion with more common classical species. The thermody- 
namic properties of the hydrated electron were deduced from the 
highly unusual reaction of H or D with OH~/OD-, in mixtures of 
light and heavy water. A very old, but still unresolved, important 
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question concerns the mechanism of this (H) aq = (€7 )ag intercon- 
version. Is the reaction (particularly the back reaction) an electron 
transfer similar to most other reactions involving (€—).ox,, or does 
the equilibrium involve a proton transfer? If it involves proton trans- 
fer, ideas about the mechanism of other hydrated electron reactions 
may need to be modified. The authors goal in the further investiga- 
tion of this reaction has been to resolve this question. 6 figs. 


20606 (ANL/CHM/RP-77160, pp. 25-30) Solvent relaxation 
dynamics. Lin, Y.; Jonah, C.D. Argonne National Lab., IL (United 
States). 1992. In Surveys of research in the Chemistry Division, Ar- 
gonne National Laboratory. 220p. Order Number DE93002896. 
Source: OSTI; NTIS. 

The effects of solvation and solvent dynamics on chemical reac- 
tions and, especially, on charge-transfer processes, have long 
been a subject of great importance in radiation chemistry. In the 
past, attention was focused primarily on equilibrium solvent effects, 
such as the effect of solvent polarity on the reaction. Two ques- 
tions that have only recently come to the forefront in this area of 
research are, (1) how do solvent molecules react to the sudden 
creation of a charged species? and (2) how is this response con- 
trolled by microscopic factors in the molecular structure of the 
charged molecule and in the solvent structure. In the past decade, 
a number of researchers have employed picosecond time-resolved 
absorption and emission spectroscopy to probe the dynamics of 
electron solvation or the solvation of the large molecular dipole cre- 
ated in a polar liquid. However, until the authors began these 
studies, the solvation dynamics of anions in room-temperature liq- 
uids had not been measured. This is a major deficiency because 
many chemical processes that occur in the condensed phase in- 
volve ions or ionic intermediates. The solvation of these charged 
species can greatly affect chemical events. In fact, prior to these 
studies, the only information that has been obtained about the an- 
ion solvation dynamics has come from trying to understand 
chemical reactivity in different solvents by using models for the role 
of solvation on the total reactivity - thus deriving the effect from the 
consequences. The studies described here focus on the structure 
and dynamical properties of ion solvation. 8 figs., 2 tabs. 


20607 (DOE/ER/00038-3599) The Notre Dame Radiation 
Laboratory quarterly report, January 1—March 31, 1993. Notre 
Dame Univ., IN (United States). Radiation Lab. 13 Apr 1993. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76ER00038. (NDRL-3599;Q—143). Order Number 
DE93011929. Source: OSTI; NTIS; GPO Dep. 

Fifty-one abstracts are presented of research projects in radia- 
tion chemistry, photochemistry, and various spectral and chemical 
topics. 


20608 (INIS-mf-13508, pp. 39-48) Biomedical applications. 
Kaetsu, |. (Kinki Univ., Higashi-Osaka, Osaka (Japan). Faculty of 
Science and Technology). Internationa! Atomic Energy Agency, Vi- 
enna (Austria). Feb 1993. [72p.] (CONF-9302105—: Advisory group 
meeting on new trends and developments in radiation technology, 
Jerusalem (Israel), 1-5 Feb 1993). In Advisory group meeting on 
new trends and developments in radiation technology. Order Num- 
ber DE93622068. Source: OSTI; NTIS (US Sales Only); INIS. 
Biomaterials require various. specific properties and structures for 
widely spread applicable uses. Therefore the radiation techniques 
are often effective and useful for the biomaterials by the widely 
variable conditions of reaction and processing, as well as the broad 
variety of resulted structures and properties as mentioned in the 
above description. It is important to select and combine those ad- 
vantages suitably with the concrete request and target, and also to 
spread radiation facilities to be used easily for every one. 62 refs. 


20609 
for practical applications. Behar, D. (israel Atomic Energy 
Commission, Yavne (Israel). Soreq Nuclear Research Center). In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1993. 
[72p.] (CONF-9302105—: Advisory group meeting on new trends 
and developments in radiation technology, Jerusalem (Israel), 1-5 
Feb 1993). In Advisory group meeting on new trends and develop- 
ments in radiation technology. Order Number DE93622068. 
Source: OSTI; NTIS (US Sales Only); INIS. 


(INIS-mf-13508, pp. 49) Radiation induced grafting 
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Refer also to citation(s) 19145, 20490, 20538, 20596, 20597, 
20764, 21544, 21545, 21546, 21555, 21560 


20610 (AECS-PR/RSS—49) Tc°®™ MDP kits, production and 
quality control. Othman, |. (Atomic Energy Commission, Damas- 
cus (Syrian Arab Republic). Dept. of Radiation Protection and 
Nuclear Safety); Yassine, T.; Lababidi, Z.; Kouli, M. Atomic Energy 
Commission, Damascus (Syrian Arab Republic). Nov 1992. [40p.] 
(In Arabic). Order Number DE93622049. Source: OSTI; NTIS (US 
Sales Only); INIS. 

MDP kits for labelling with Tc99™ were locally produced in differ- 
ent conditions, and the conditions for preparation were optimized. 
The quality control studies showed that the prepared kits were very 
good quality and comparable with that imported. Radiochemical pu- 
rities ranged between 95-98% while reduced technetium ranged 
between 2-3% and free pertechnetate did not exceed 1%. Bioscan 
and biodistribution studies also showed high localization of Te99™ in 
the skeleton of rats and rabbits. (author). 8 refs., 14 tabs. 


20611 (ANL/CHM/RP-77160, pp. 176-177) Phosphonic acid 
complexes of f elements. Nash, K.L.; Morss, L.R.; Rickert, P.G.; 
Sullivan, J.C.; Choppin, G.R.; Rao, L.F. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The most widely studied class of chelating ligands for the f ele- 
ments are those possessing carboxylic acid functional groups as 
the primary binding site for the metal ion. The wide variety of struc- 
tures of polycarboxylic and aminopolycarboxylic acid complexants 
provides a number of favorable coordination geometries that lead 
to the formation of complexes of moderate stability. However, car- 
boxylate functional groups also have a moderately strong affinity 
for hydrogen ions. For most metal ions, the net free energy for pro- 
tonation of these ligands exceeds that for complexation. As a 
result, most carboxylate ligands do not form metal complexes in 
solutions below pH = 2. The combination of strong metal-ion affin- 
ity and low proton affinity accounts, at least superficially, for the 
enhanced complexing ability of the phosphonates (as compared 
with carboxylates). But, because f-element complexation is gov- 
erned almost exclusively by electrostatic considerations, this 
combination of characteristics represents a dichotomy. How can 
the phosphonate group have such low hydrogen-ion affinity while 
maintaining a strong attraction for polyvalent metal ions? The au- 
thors have attempted to reconcile these observations through a 
series of experiments designed to probe the inner coordination 
sphere of the complexes metal ions. 1 fig. 


20612 (ANL/CHM/RP-77160, pp. 178-180) Thermodynamic 
and spectroscopic investigation of uranyl-MDPA at elevated 
pH. Nash, K.L.; Morss, L.R.; Rickert, P.G. Argonne National Lab.., 
IL (United States). 1992. In Surveys of research in the Chemistry 
Division, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

Literature data are not consistent in their prediction of the relative 
stability of phosphonate and carboxylate compiexes at elevated 
pH. Some data indicate continued enhancement with increased 
ionization of the phosphonate ligands, whereas other results sug- 
gest that phosphonate ligands are actually weaker at high pH. The 
intramolecular hydrogen bonding postulate is impacted by this ar- 
gument. To examine this question and to elucidate details about 
the molecularity of phosphonate bonding, the complexes of uranyl 
by MDPA at elevated pH have been studied by potentiometric titra- 
tion, °'P and Na NMR spectrometry, and by titration calorimetry. 
Though the analysis of the data is not yet complete, the three sets 
of data appear consistent with the following discussion. 4 figs. 


20613 (ANL/CHMW/RP-77160, pp. 180) Kinetics of uranyl 
diphosphonate complexation in acidic solutions. Sullivan, J.C.; 
Nash, K.L. Argonne National Lab., IL (United States). 1992. In Sur- 
veys of research in the Chemistry Division, Argonne National 


40 CHEMISTRY 
4007 Radiochemistry and Nuclear Chemistry 


Laboratory. 
NTIS. 
There are a few reports of the kinetics of complexation of f ele- 
ments for a number of ligand systems, but insufficient results have 
been reported to permit much systematic analysis of the data. To 
complement the authors studies of complexation thermodynamics, 
the authors have also attempted to investigate the kinetics of 
metal-ion complexation reactions for amenable systems. One sys- 
tem moderately well characterized with respect to species and 
stability is the complexation of uranyl by 1,1-, and 1,2-diphosphonic 
acids in acidic solutions. Complexation reactions of the 
f elements occur with millisecond lifetimes suitable for 
stopped-flow spectrophotometry. The authors _ investigation 
of the uranyl diphosphonate system was accomplished 


220p. Order Number DE93002896. Source: OSTI; 


using arsenazo(lll) (2,2'-(1,8-dihydroxy-3,6-disulfonapthalene-2,7- 
biszao)bisbenenearsonic acid) as a competing ligand. Arsenazo(IIl) 
forms colored complexes with uranyl in acidic solutions, and forms 
complexes comparable in stability to the diphosphonates. The ex- 
periments were conducted by mixing uranyl-arsenazo(Ill) solutions 
with diphosphonate solutions of varying concentrations and moni- 
toring the disappearance of the uranyl-arsenazo(IIl) complex(es). 


20614 (ANL/CHM/RP-77160, pp. 181) Molecular mechanics 
calculations for f element complexes. Nash, K.L. Argonne Na- 
tional Lab., IL (United States). 1992. In Surveys of research in the 
Chemistry Division, Argonne Nationai Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

Computer modeling can be of great utility in facilitating the ability 
to design new complexants for lanthanide and actinide metal ions. 
Previous investigations have established the utility of such analy- 
ses, for example, in the explanation of the complex stability of 
various europium-polycarboxylate complexes. For calculations in- 
volving the f elements, the parameters incorporated in programs 
like Alchemy™ are not adequate for modeling their coordination 
chemistry. In solution, f elements typically demonstrate coordination 
numbers of 8-10 and are strongly hydrated. The penta- and hex- 
avalent actinides exist in most solutions as the linear dioxocations 
(e.g., O-U-O** for uranyl(VI)). These physical constraints require 
the modification of the data tables used by the program. Fortu- 
nately, molecular mechanics programs provide for the opportunity 
to alter or supplement the parameters required for the minimization 
routine. The authors have introduced appropriate coordination ge- 
ometries, new atom types, and the appropriate constraints for 
europium and uranyl as representative trivalent and hexavalent f 
elements for Alchemy™ modeling studies. Testing and adjustment 
of the parameters are being done by comparing the results from 
energy minimization with known crystal structures, but relevant 
data for dimensions in aqueous solutions are also considered. 
Work is underway to correlate molecular mechanics with thermody- 
namic data to further establish the foundation of this work. 


20615 (ANL/CHM/RP-77160, pp. 207-208) Production of al- 
pha emitters for use in therapy. Atcher, R.W.; Hines, J.J.; 
Barnes, R.F.; Wilbur, D.S. Argonne National Lab., IL (United 
States). 1992. In Surveys of research in the Chemistry Division, Ar- 
gonne National Laboratory. 220p. Order Number DE93002896. 
Source: OSTI; NTIS. 

This research group has been involved for 18 years in the pro- 
duction of alpha emitters for therapy. Early work focused on the 
use of 2''At, an alpha emitter with a 7-hr half-life, because it was 
presumed that it would behave in a manner substantially similar to 
iodine. In fact, its behavior was dissimilar enough that the attention 
of the group was refocused on other radionuclides. Another draw- 
back of astatine was that it is only produced in high radionuclide 
purity y two reactions: 2°°Bi(*He,2n)?" At and 2°°Bi@Li,4n)?"' Rn 
—*-<- 211At Neither of these reactions is within the capability of 
the cyclotrons commonly used to produce positron emitters for di- 
agnostic purposes. The production of astatine is only within the 
realm of the research cyclotrons. Work with the 2@4Ra generator 
has continued. This radioisotope is still the workhouse of our 
group. Most of the biological studies are done with this system. Fi- 
nally, the authors have begun preliminary investigations into the 
production of a different radionuclide that produces alpha particles. 
Actinium-225 has a half-life of 10 days and decays by several 
short-lived alpha particle emitters to 2°°Bi. 
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20616 (ANL/CHM/RP-77160, pp. 210-211) Cyclotron pro- 
duction of radionuclides for research. Atcher, R.W.; Hines, J.J.; 
Cox, G.L.; Youngs, A.C.; GAnsow, O.A.; Wilbur, D.S.; Harvey, E.; 
Leichner, P. Argonne National Lab., IL (United States). 1992. In 
Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI; 
NTIS. 

The authors have pursued the production of ®”Y using the ANL 
cyclotron. This work focused primarily on the ®5Rb(*He,2n) reac- 
tion. The ANL cyclotron is also capable of making this isotope via 
the ®’Sr(p,n) and Sr(d,xn) reaction. These reactions would require 
the use of an isotopically enriched target, which is not financially 
feasible currently. The authors developed a target that is com- 
posed of rubidium chloride as a pressed powder. This target can 
withstand the heat load deposited by the beam, while maintaining 
its physical form. An added advantage is that it can be dissolved in 
water. This provides a means of minimizing dissolution of the tar- 
get backing. The ®’Y and other multivalent cations are isolated on 
a cation-exchange resin, separated from the rubidium, stripped, 
and switched to a different ion-exchange resin to minimize other +3 
cations from the product. Finally, the ®’Y is stripped from the col- 
umn and converted to a dilute acid form. 


20617 (ANL/CHM/RP-—77160, pp. 211-212) Large-scale pro- 
duction of ®Y for use in radionuclide therapy. Atcher, R.W.; 
Hines, J.J.; Barnes, R.F.; Horwitz, E.P.; Dietz, M.L. Argonne Na- 
tional Lab., IL (United States). 1992. In Surveys of research in the 
Chemistry Division, Argonne Nationa/ Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

Using a process originally defined by the separations science 
group at ANL, the authors developed new methods of removing 
8°Sr from the daughter products, including 9°Y. This technology 
has been reported at the ACS meeting as well as in a published 
paper. Because this separation is to be done on a scale that 
presents significant radiation hazards, the separation is performed 
remotely in hot cells. This technique introduces constraints on how 
the extraction can be done. The authors have focused on column 
technology. The extractant is adsorbed on an inert support. The 
capacity of these columns is clearly less than a batch extraction, 
but it is easier to perform the separation remotely. The authors 
originally modeled this system in a glove box operation. The sepa- 
ration was cumbersome, but proved to be an excellent source of 
8°Y. The decontamination factor from °°Sr was at least 10'°. In ad- 


dition, the yield was good and the process did not suffer from 
repetitive operations. 


20618 (CNIC—00626) Bound residues of “C-chlorotoluron 
in soil. Chen Zuyi (Nanjing Agricultural University (China)); Shi 
Ying; Huang Shile. China Nuclear Information Centre, Beijing, BJ 
(China). Jul 1992. [10p.] (in Chinese). (CSNAS—0058.). Order 
Number DE93623272. Source: OSTI; NTIS (US Sales Only); INIS. 
Dynamics of bound residues of '*C-chlorotoluron, distribution of 
the bound residues in the components of humus, and their absorp- 
tion by step-crop (rice) were investigated in paddy soil and black 
soil under simulated aerobic and anaerobic conditions respectively. 
The results show that: (1) The bound residues of '4C-chlorotoluron 
in soil were very considerable and increasing with the incubation 
time. The organic substance and humidity contained in the soil af- 
fected the bound residues remarkably. The bound residues in black 
soil with more organic substance and clay particles were higher 
than those in paddy soil, and under anaerobic conditions were 
higher than under aerobic conditions. (2) Bound residues of '4C- 
chlorotoluron mainly bound with the components of soil humus, the 
distribution of which was in the order of humin>humic acid>fulvic 
acid. (3) Bound residues of '*C-chlorotoluron in soils could be ab- 
sorbed by step-crop (rice) and moved to the upper part, that would 
cause chemical injury, chlorosis and necrosis for the leaf tip. 


20619 (CNIC—00642) Luminescence of uranium in some 
phosphates. Lin Yu (Beijing Research Inst. of Chemical Engineer- 
ing and Metallurgy (China)); Zhang Rui. China Nuclear Information 
Centre, Beijing, BU (China). Jul 1992. [10p.] (BICM—0005.). Order 
Number DE93623265. Source: OSTI; NTIS (US Sales Only); INIS. 

The solid fluorescence spectral properties of uranium in phos- 
phates systems have been observed. The NaH2PO,: U system 
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has been found to be an efficient green phosphor. The lumines- 
cence mechanism of the phosphor has been discussed. The 
crystal structure of NaH2PO,: U system under different conditions 
was also studied. Over a wide range of ignition temperatures (200 
x 600 C degree), the system with mass ratio of U/NaH2PO, below 
10% transforms into NaPO3;: U crystal, which emits strong fluores- 
cence. The system is non-crystalline with decreasing fluorescence 
intensity when the ignition temperature is higher than 650 C de- 
gree. The NaPO, crystal lattice has distorted as the mass ratio of 
U/NaH2PO, of the system greater than 10~°. 


20620 (INIS-mf-13521) Contribution to the study of the 
phosphoric complexes of U-6, Th-4 and of Cd-2 in concentrate 
phosphoric acid. Elyahyaoui Elidrissi, A. Universite Mohammed 5, 
Rabat (Morocco). Faculte des Sciences. 29 May 1990. [177p.] (In 
French). Order Number DE93624354. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The behaviour study of uranium-6, thorium-4 and cadmium-2 in 
phosphoric and sulfophosphoric media has been carried out using 
liquid-liquid extraction. The chelating agent used is di-2 ethyl- 
hexylphosphoric acid. This study is effected with the radioactive 
tracers technique using 233-U, 230-U, 227-Th and 109-Cd. The 
uranium radioisotopes are obtained according to the following nu- 
clear reactions: 232-Th (n,beta sub(-)) 239-U -> 233-Pa -> 233-U 
and 232-Th (p,3 n) 230-Pa -> 230-U. The 227-Th derives from 
beta sub(-) decay of 227-Ac and the 109-Cd is obtained with 
atomic pile. These different radioisotopes are purified on resin and 
by solvent extraction before their utilization. The distribution data 
exploitation has conducted, on one hand, to identify the chelates 
extracted in the organic phase, and on the other hand, to calculate 
their stability constant. The obtained results permit to describe the 
phosphoric media containing these impurities, particularly the in- 
dustrial sulfophosphoric media and to clear up the reactivity of the 
cations: (UO sup 2) sub(2+), Th sub(4+) and Cd sub(2+) in a 
range of activity and phosphoric acid concentration never reached: 
0.7<=ph<=4 and 0<=C sup[Hsup3 POsup4] <= 10 M. 22 tabs., 
51 figs., 159 refs.(F.M). 


20621 (LBL-33299) New synthetic routes to cyclopentadi- 
enyluranium(IV) fluorides; redcox and atom-abstraction 
reactions. Weydert, M.; Andersen, R.A. Lawrence Berkeley Lab.., 
CA (United States). Jan 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920444-37: 203. American Chemical Society (ACS) na- 
tional meeting, San Francisco, CA (United States), 5-10 Apr 1992). 
Order Number DE93010440. Source: OSTI; NTIS; GPO Dep. 

A brief history of the preparation and physical properties of 
Cp3UF and related metalloceneuranium fluorides is given. New 
synthetic routes that involve net redox or fluoride-atom abstraction 
reactions have been developed. These new developments offer 
new and improved ways to prepare more examples of this rela- 
tively rare type of organometallic compound. 


20622 (MLM-3768, pp. 19-23) Charge conservation and 
plutonium. Silver, G.L. Mound, Miamisburg, OH (United States). 
30 Nov 1992. In Mound activities in chemical and physical re- 
search: January-December 1991. 47p. Order Number 
DE93004027. Source: OSTI; NTIS. 

When spectrophotometric methods are used to determine the 
fractions of disproportionation products of plutonium, the spectra 
often overlap and it is difficult to accurately determine the concen- 
trations of each component in a mixture. The focus of this article is 
the illustration of the equation of charge conservation that applies to 
the disproportionation of tetravalent plutonium. Diagrams are used 
to represent mixtures of the oxidation states of plutonium. 6 refs. 


20623 (ORNL/FTR-4478) [High pressure chemistry and 
physics]: Foreign trip report, October 9-31, 1992. Haire, R.G. 
Oak Ridge National Lab., TN (United States). 13 Nov 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE93009572. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Main purpose of the foreign travel was to carry out collaborative 
research dealing with high-pressure chemistry/physics of actinides. 
These studies were part of an established and ongoing collabora- 
tion between ORNL and ITU. Research targeted for this period 





involved investigations of the pressure behavior of selected ac- 
tinide pnictides and the low-temperature resistivity of americium 
under pressure. The traveler also carried out extensive discussions 
about future collaborations between ORNL and ITU, general 
directions of actinide research for the future, and recent ITU's ex- 
periments with several actinide alloys. New instrumentation for both 


high-pressure and high-temperature actinide research was also 
evaluated during this travel. 


20624 (UCRL-JC—113328) Current status of chemical- 
thermodynamic measurements for technetium and _ its 
inorganic compounds and aqueous species. Rard, JA. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9303140—-1: Topical symposium 
on the behavior and utilization of technetium ‘93, Sendai (Japan), 
18-20 Mar 1993). Order Number DE93011898. Source: OSTI; 
NTIS; GPO Dep. 

From the viewpoint of having an adequate chemical- 
thermodynamic data base for geochemical modeling, the most 
critically needed thermodynamic data for solid compounds are val- 
ues of Cpm°(T) and Smo(T.) for Te(er), TeOo(er), Te207(cr), 
TeSa(er) and TeoSz(cr); AyHm°(To) for TeSo(er), TeoSz(er), 
TeFe(cr)and TeOs(cr); and more accurate A;Gm°(To) for 
Tce(OH)s3(cr). For the solution phase the most critical needs are for 
A;Hm°(To) of the aqueousspecies, and for equilibrium constants of 
complexes of TC(4) and TC(3) with all of the anions normally 
found in groundwater. In certain cases (especially the phosphates) 
the actual solution species need to be identified. 


20625 (WSRC-TR-92-557) Deuterium absorption and mate- 
rial phase characteristics of ZroFe. Nobile, A.; Mosley, W.C.; 
Holder, J.S.; Brooks, K.N. Westinghouse Savannah River Co., 
Aiken, SC (United States). 30 Dec 1992. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93011777. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Scanning electron microscope (SEM) images of polished 
surfaces, electron probe microanalysis, and “X-ray powder diffrac- 
tometry indicated the presence of a continuous Zr2Fe phase with 
secondary phases of ZrFe2, ZrsFeSn, a-Zr, and ZrgFe30. A 
statistically-designed experiment to determine the effects of 
temperature, time, and vacuum quality On activation of St 198 re- 
vealed that when activated at low temperature (350°C) deuterium 
absorption rate was slower when the vacuum quality was pwr (2.5 
Pa vs. 3x10-* Pa). However, at higher activation temperature 
(500°C), deuterium absorption rate was fast and was independent 
of vacuum quality. Deuterium pressure-composition-temperature 
(P-C-T) data are reported for St 198 in the temperature range 200- 
500°C. The P-C-T data over the full range of deuterium loading 
and at temperatures of 350°C and below is described by: Koe- 
(AH,/RT)=PD2q7/(q*—q)* where AHa and Kg have values of 101.8 
kJ-mole—' and 3.24x10-®Pa—', and q* is 15.998 kPa-L—'-g-1. At 
higher temperatures, one or more secondary reactions in the solid 
phase occur that slowly consume D2 from the gas phase. XRD 
suggests these reactions to be: 2 Zro2FeD, — x ZrD2 + x/3 ZrFeo 
+ (2 — 2/8x) ZroFe and ZroFeD, + (2 —1/2x) Do — ZrDo + Fe, 
where 0 < x < 3. Reaction between gas phase deuterium and 
Zr2FC formed in the first reaction accounts for the observed con- 
sumption of deuterium from the gas phase by this reaction. 
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20626 (ANL/CHM/RP-77160, pp. 92-94) Theoretical studies 
of the energetics of chemical reactions. Harding, L.B.; Harrison, 
R.J.; Shepard, R.L. Argonne National Lab., IL (United States). 
1992. In Surveys of research in the Chemistry Division, Argonne 
National Laboratory. 220p. Order Number DE93002896. Source: 
OSTI; NTIS. 

Atomic carbon, CH, and CHp2 are all important reactive species 
in hydrocarbon flames. It has been postulated that reaction of CH 
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and H is an important source of atomic carbon in fuel-rich hydro- 
carbon flames. To aid in the detailed modeling of the dynamics of 
this reaction, we have constructed a global, ground state PES for 
methylene based on accurate ab initio calculations. The calcula- 
tions consist of a CASSCF + 1 + 2 wavefunction with a polarized 
valence triple zeta, (4s, 3p, 2d, 1f/8s, 2p, 1d), basis set. The calcu- 
lations predict that decomposition of CH2(°B,) to form CP) + Ho 
is 78.3 kcal/mole endothermic whereas decomposition to form 
CH(All) + H(#S) is 105.2 kcal/mole endothermic. These results are 
in good agreement with experimental estimates of 80.3 + 0.5 and 
105.9 + 0.8 kcal/mole, respectively. The Ca, portions of the three 
lowest singlet surfaces correlating with C('D) + Hp have also been 
examined using the same theoretical methods as for the triplet sur- 
face. The first step in the pyrolysis of chlorocarbons is C-Cl bond 
cleavage. One factor that affects the rate of bond cleavage is the 
long-range C-Cl interaction potential. The authors have now char- 
acterized C-Cl interaction potentials for the series, C-Cl, HC-Cl, 
H2C-Cl, and H3C-Cl. 1 fig. 


20627 (DOE/ER/13812-T2) A shock tube study of the reac- 
tions of the hydroxyl radical with combustion species and 
pollutants: Progress report. Cohen, N. Aerospace Corp., Los 
Angeles, CA (United States). Space and Environment Technology 
Center. Aug 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FGO3-87ER13812. Order Number 
DE93013181. Source: OSTI; NTIS; GPO Dep. 

To extend the database of reliable high temperature measure- 
ments of OH radicals with hydrocarbons and other fuels and their 
decomposition products, we undertook, a research program with 
both experimental and computational tasks. The experimental goal 
was to design a procedure for measuring, at combustion tempera- 
tures, the reaction rate coefficients of OH radicals with fuels and 
other species of importance in combustion or propulsion systems. 
The computational effort was intended to refine the semi-empirical 
thermochemical kinetics/transition-state-theory (TK-TST) proce- 
dures for extrapolating rate coefficients of reactions of OH with 
combustion species of interest, for predicting rate coefficients for 
species not studied in the laboratory, and to examine the ability of 
the theory to predict rate coefficients for different pathways in 
cases where the reagent possessed nonequivalent H atoms. 


20628 (DOE/ER/13822-6) Studies in premixed combustion: 
Annual progress report, November 1, 1992—October 31, 1993. 
Sivashinsky, G.|. City Coll. of New York, NY (United States). Levich 
Inst. [1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-88ER13822. Order Number 
DE93007955. Source: OSTI; NTIS; INIS; GPO Dep. 

During the period under review, significant progress was been 
made in studying the intrinsic dynamics of premixed flames and the 
problems of flame-flow interaction. (1) A weakly nonlinear model 
for Bunsen burner stabilized flames was proposed and employed 
for the simulation of three-dimensional polyhedral flames — one of 
the most graphic manifestations of thermal-diffusive instability in 
premixed combustion. (2) A high-precision large-scale numerical 
simulation of Bunsen burner tip structure was conducted. The re- 
sults obtained supported the earlier conjecture that the tip opening 
observed in low Lewis number systems is a purely optical effect 
not involving either flame extinction or leakage of unburned fuel. 
(3) A one-dimensional model describing a reaction wave moving 
through a unidirectional periodic flow field is proposed and studied 
numerically. For long-wavelength fields the system exhibits a pecu- 
liar non-uniqueness of possible propagation regimes. The transition 
from one regime to another occurs in a manner of hysteresis. 


20629 (RISO-R-643(EN)) lon chemistry of the flame. Egs- 
gaard, H. Risoe National Lab., Roskilde (Denmark). Combustion 
Dept.; Danmarks Tekniske Hoejskole, Lyngby (Denmark). Jan 1993. 
58p. Order Number DE93784757. Source: OSTI; NTIS; Also avail- 
able from Risoe Library, P.O. Box 49, DK-4000 Roskilde, Denmark. 

The genesis of positive and negative ions in flames is reviewed. 
The direct analyses of ions in flames, including the possibility of 
definitive characterization of individual ionic species by MS/MS 
analysis, are discussed in detail. The investigations of premized 
flames relevant to combustion chemistry in general and the af- 
tertreatment of flue gases are reported. The mechanistic evaluation 
is throughly supported by thermochemical considerations and an 
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extensive use of isotope labelling. In addition, the application of 
collision activation mass spectrometry (CAMS) to ions generated 
by alternative methods has been included to further validate the 
proposed mechanisms. (au) ( 3 tabs., 37 ills., 73 refs.). 


20630 (SAND—93-8228) A model of elementary chemistry 
and fluid mechanics in the combustion of hydrogen on plat- 
inum surfaces. Warnatz, J. (Stuttgart Univ. (Germany)); Allendorf, 
M.D.; Kee, R.J.; Coltrin, M.E. Sandia National Labs., Albuquerque, 
NM (United States). Apr 1993. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93012767. Source: OSTI; NTIS; GPO Dep. 

Using computational methods, we consider the, catalyzed com- 
bustion of lean hydrogen-oxygen mixtures in a stagnation flow over 
a platinum surface and in a flat-plate boundary layer. The analysis 
includes elementary chemistry in the gas phase as well as on the 
surface. The stagnation flow is modeled using a similarity transfor- 
mation that leads to a one-dimensional boundary-value problem, 
whereas the flat-plate boundary layer is modeled by use of the 
boundary-layer assumption. Predictions of each model are com- 
pared with experimental measurements of (a) catalytic ignition and 
combustion of hydrogen-oxygen mixtures at low pressure (100 
mTorr) and (b) OH concentration profiles in catalytically supported 
combustion at atmospheric pressure. The paper proposes reaction 
mechanisms and interpretes the catalytic behavior in terms of the 
chemistry models 


20631 (UCRL-JC—113086) Chemical kinetic pathways for 
the emission of trace by-products in combustion processes. 
Pitz, W.J. (Lawrence Livermore National Lab., CA (United States)); 
Westbrook, C.K.; Lutz, A.E.; Kee, R.J. Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States); Gas Research Inst., 
Chicago, IL (United States). DOE Contract W-7405-ENG-48 ;AC04- 
76DP00789. Contract 5089-260-1893. (CONF-930383-—1: Spring 
meeting of the Western States Section of the Combustion Institute, 
Salt Lake City, UT (United States), 22-23 Mar 1993). Order Num- 
ber DE93011951. Source: OSTI; NTIS; INIS; GPO Dep. 

A collorbative research program has been initiated to study the 
emissions of a wide variety of chemical species from stationary 
combustion systems. These product species have been included in 
Clean Air act legislation and their emissions must be rigidly con- 
trolled, but there is a need for a much better understanding of the 
physical and chemical mechanisms that produce and consume 
them. We are using physical and chemical mechanisms that pro- 
duce and consume them. We are using numerical modeling 
techniques to study the chemical reactions and fluid mechanical 
factors that occur in industrial burners. We are examining systems 
including premixed and diffusion flames, and stirred and plug flow 
reactors in these modeling studies to establish the major factors 
leading to emissions of these chemicals. 
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20632 (DOE/ER-0580T) Summaries of FY 1992 engineering 
research. USDOE Office of Energy Research, Washington, DC 
(United States). Engineering and Geosciences Div. Nov 1992. 69p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93009437. Source: OSTI; NTIS; INIS; GPO Dep. 

The individual project summaries follow the program overview. 
The summaries are ordered alphabetically by name of institution 
and so the table of contents lists all the institutions at which 
projects were sponsored in fiscal year 1992. The projects are num- 
bered sequentially for individual identification in the indexes. Each 
project entry begins with an institutional-departmental heading. The 
names of investigators are listed immediately below the title. The 
funding level for fiscal year 1992 appears to the right of title; it is 
followed by the budget activity number (e.g., 01A). These numbers 
categorize the projects for budgetary purposes and the categories 
are described in the budget number index. The year in which either 
the project began or was renewed and the anticipated duration in 
years are indicated respectively by the first two and last digits of 
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the sequence directly below the budget activity number (e.g., 90- 
3). The summary description of the project completes the entry. 


20633 (DOE-HDBK-1016/1-93) DOE fundamentals hand- 
book: Engineering symbology, prints, and drawings: Volume 
1. USDOE, Washington, DC (United States). Jan 1993. 112p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93012220. Source: OSTI; NTIS; GPO Dep. 

The Engineering Symbology, Prints, and Drawings Handbook 
was developed to assist nuclear facility operating contractors in 
providing operators, maintenance personnel, and technical staff 
with the necessary fundamentals training to ensure a basic under- 
standing of engineering prints, their use, and their function. The 
handbook includes information on engineering fluid drawings and 
prints; piping and instrument drawings; major symbols and conven- 
tions; electronic diagrams and schematics; logic circuits and 
diagrams; and fabrication, construction, and architectural drawings. 
This information will provide personnel with a foundation for read- 
ing, interpreting, and using the engineering prints and drawings 
that are associated with various DOE nuclear facility operations 
and maintenance. 


20634 (DOE-HDBK-1016/2-93) DOE fundamentals hand- 
book: Engineering symbology, prints, and drawings: Volume 
2. USDOE, Washington, DC (United States). Jan 1993. 88p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93012181. Source: OSTI; NTIS; GPO Dep. 

The Engineering Symbology, Prints, and Drawings Handbook 
was developed to assist nuclear facility operating contractors in 
providing operators, maintenance personnel, and technical staff 
with the necessary fundamentals training to ensure a basic under- 
standing of engineering prints, their use, and their function. The 
handbook includes information on engineering fluid drawings and 
prints; piping and instrument drawings; major symbols and conven- 
tions; electronic diagrams and schematics; logic circuits and 
diagrams; and fabrication, construction, and architectural drawings. 
This information will provide personnel with a foundation for read- 
ing, interpreting, and using the engineering prints and drawings 
that are associated with various DOE nuclear facility operations 
and maintenance. 


20635 (PNL-8501) Laboratory directed research and devel- 
opment annual report: Fiscal year 1992. Pacific Northwest Lab., 
Richland, WA (United States). Jan 1993. 208p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93009341. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy Order DOE 5000.4A establishes 
DOE's policy and guidelines regarding Laboratory Directed Re- 
search and Development (LDRD) at its multiprogram laboratories. 
As described in 5000.4A, LDRD is “research and development of a 
creative and innovative nature which is selected by the Laboratory 
Director or his or her designee, for the purpose of maintaining the 
scientific and technological vitality of the Laboratory and to respond 
to scientific and technological opportunities in conformance with the 
guidelines in this order. Consistent with the Mission Statement and 
Strategic Plan provided in PNL’s Institutional Plan, the LDRD 
investments are focused on developing new and innovative ap- 
proaches to research related to our “core competencies.” Currently, 
PNL’s core competencies have been identified as: integrated envi- 
ronmental research; process science and engineering; energy 
distribution and utilization. In this report, the individual summaries 
of Laboratory-level LDRD projects are organized according to 
these corecompetencies. The largest proportion of Laboratory-level 
LDRD funds is allocated to the core competency of integrated envi- 
ronmental research. The projects described in this report represent 
PNL's investment in its future and are vital to maintaining the abil- 
ity to develop creative solutions for the scientific and technical 
challenges faced by DOE and the nation. The report provides an 
overview of PNL’s LDRD program and the management process 


used for the program and project summaries for each LDRD 
project. 
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19685, 19784, 19790, 19808, 19817, 19929, 20043, 20229, 20258, 
20427, 20896, 20981, 21065, 21078, 21083, 21140, 22205, 22592, 
22614, 22615 


20636 (ANL/FC/CP-76252) A conceptual redesign of an 
Inter-Building Fuel Transfer Cask. Klann, R.T.; Picker, B.A. Jr. 
Argonne National Lab., IL (United States). [1993]. 32p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-930352-16: 2. international conference on 
nuclear engineering, San Francisco, CA (United States), 21-24 Mar 
1993). Order Number DE93009130. Source: OSTI; NTIS; INIS; 
GPO Dep 

The Inter-Building Fuel Transfer Cask, referred to as the IBC, is 
a lead shielded cask for transporting subassemblies between build- 
ings on the Argonne National Laboratory-West site near Idaho 
Falls, Idaho. The cask transports both newly fabricated and spent 
reactor subassemblies between the Experimental Breeder Reactor- 
ll (EBR-II), the Fuel Cycle Facility (FCF) and the Hot Fuel 
Examination Facility (HFEF). The IBC will play a key role in the In- 
tegrai Fast Reactor (!FR) fuel recycling demonstration project. This 
report discusses a conceptual redesign of the IBC which has been 
performed. The objective of the conceptual design was to increase 
the passive heat removal capabilities, reduce the personnel radia- 
tion exposure and incorporate enhanced safety features into the 
design. The heat transfer, radiation and thermal-hydraulic proper- 
ties of the IBC were analytically modelled to determine the 
principal factors controlling the desip. The scoping studies that 
were performed determined the vital physical characteristics (i.e., 
size, shielding, pumps, etc.) of the MC conceptual design. 


20637 (CONF-930403—20) Leaky coaxial cable signal trans- 
mission for remote facilities. Smith, S.F.; Crutcher, R.l. Oak 
Ridge National Lab., TN (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 5. topical meeting on robotics and remote 
systems; Knoxville, TN (United States); 26-29 Apr 1993. Order 
Number DE93007916. Source: OSTI; NTIS; INIS; GPO Cap. 

To develop reliable communications methods to meet the rigor- 
ous requirements for nuclear hot cells and similar environments, 
including control of cranes, transporters, and advanced servoma- 
nipulators, the Consolidated Fuel Reprocessing Program (CFRP) at 
Oak Ridge National Laboratory (ORNL) has conducted extensive 
tests of numerous technologies to determine their applicability to 
remote operations. To alleviate the need for large bundles of ca- 
bles that must accommodate crane/transporter motion relative to 
the boundaries of the cell, several transmission techniques are 
available, including slotted-line radio-frequency couplers, infrared 
beams, fiber-optic cables, free-space microwave, and inductively 
coupled leaky coaxial cable. This paper discusses the general 
characteristics, mode of operation, and proposed implementation of 
leaky coaxial cable technology in a waste-handling facility sched- 
uled to be built in the near future at ORNL. In addition, specific 
system hardware based around the use of leaky coaxial cable is 
described in detail. Finally, data from a series of radiation exposure 
tests conducted by the CFRP on several samples of the basic 
leaky coaxial cable and associated connectors are presented. 


20638 (CONF-930403-21) Radiation-hardened microwave 
communications system. Smith, S.F. (Oak Ridge National Lab., 
TN (United States)); Bible, D.W.; Crutcher, R.I.; Hannah, J.H.; 
Moore, J.A.; Nowlin, C.H.; Vandermolen, R.!.; Chagnot, D.; LeRoy, 
A. Oak Ridge National Lab., TN (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 5. topical meeting on robotics and remote 
systems; Knoxville, TN (United States); 26-29 Apr 1993. Order 
Number DE93007915. Source: OSTI; NTIS; INIS; GPO Dep. 

To develop a wireless communication system to meet the strin- 
gent requirements for a nuclear hot cell and similar environments, 
including control of advanced servomanipulators, a microwave sig- 
nal transmission system development program was established to 
produce a demonstration prototype for the Consolidated Fuel Re- 
processing Program at Oak Ridge National Laboratory (ORNL). 
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Proof-of-principle tests in a partially metal lined enclosure at ORNL 
successfully demonstrated the feasibility of directed microwave sig- 
nal transmission techniques for remote systems applications. The 
potential for much more severe radio-frequency (RF) multipath 
propagation conditions in fully metal! lined cells led to a program- 
matic decision to conduct additional testing in more typical hot-cell 
environments at other sites. Again, the test results were excellent. 
Based on the designs of the earlier systems, an advanced 
microwave signal transmission system configuration was subse- 
quently developed that, in highly reflective environments, will 
support both high-performance video channels and high baud-rate 
digital data links at total gamma dose tolerance levels exceeding 
10° rads and at elevated ambient temperatures 


20639 (CONF-930403-31) Implementation of damped- 
oscillation crane control for existing ac induction motor-driven 
cranes. Noakes, M.W. (Oak Ridge National Lab., TN (United 
States)); Kress, R.L.; Appleton, G.T. Oak Ridge National Lab., TN 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 5. top- 
ical meeting on robotics and remote systems; Knoxville, TN (United 
States); 26-29 Apr 1993. Order Number DE93010341. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) has implemented 
damped-oscillation crane control on one of its existing ac induction 
motor-driven facility overhead cranes. The purpose of this engi- 
neering grade test has been to determine feasibility, determine 
control and interfacing specifications, and establish the capability of 
newly available ac motor-control hardware. A flux vector inverter 
drive is used in the initial demonstration to investigate acceptability 
for swing-free crane control. Motor performance and restrictions 
are also examined. Control hardware design is based upon the En- 
vironmental Restoration and Waste Management (ER&WM) 
Robotics Technology Development Program (RTDP) standards. 
This includes the use of the VME bus and Motorola 680X0-based 
CPU boards for the hardware and UNIX and VxWorks for the soft- 
ware. However, smaller, cheaper, and more simple embedded 
controller design constraints are also considered in order to make 
the technology more attractive for general industrial use. Theoreti- 
cal background, specific impiementation, and recommendations are 
presented in this paper 


20640 (CONF-930403-34) An architecture for robotic sys- 
tem integration. Butler, P.L. (Oak Ridge National Lab., TN (United 
States)); Reister, D.B.; Gourley, C.S.; Thayer, S.M. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 5. topical meeting on robotics and remote systems; Knoxville, 
TN (United States); 26-29 Apr 1993. Order Number DE93010829. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An architecture has been developed to provide an object- 
oriented framework for the integration of multiple robotic 
subsystems into a single integrated system. By using an object- 
eriented approach, all subsystems can interface with each other, 
and still be able to be customized for specific subsystem interface 
needs. The object-oriented framework allows the communications 
between subsystems to be hidden from the interface specification 
itself. Thus, system designers can concentrate on what the subsys- 
tems are to do, not how to communicate. This system has been 
developed for the Environmental Restoration and Waste Manage- 
ment Decontamination and Decommissioning Project at Oak Ridge 
National Laboratory. In this system, multiple subsystems are de- 
fined to separate the functional units of the integrated system. For 
example, a Human-Machine Interface (HMI) subsystem handles 
the high-level machine coordination and subsystem status display. 
The HMI also provides status-logging facilities and safety facilities 
for use by the remaining subsystems. Other subsystems have 
been developed to provide specific functionality, and many of these 
can be reused by other projects. 


20641 (CONF-9830403-35) A portable modular architecture 
for robotic manipulator control. Butler, P.L. Oak Ridge National 
Lab., TN (United States). [1993]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
5. topical meeting on robotics and remote systems; Knoxville, TN 
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(United States); 26-29 Apr 1993. Order Number DE93010819. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A control architecture has been developed to provide a frame- 
work for robotic manipulator control. This architecture, called the 
Modular Integrated Control Architecture (MICA), has been success- 
fully applied to two different manipulator systems. MICA is a 
portable system in two respects. First, it can be used for the con- 
trol of different types of manipulator systems. Second, the MICA 
code is portable across several operating environments. This porta- 
bility allows the sharing of common control code among various 
systems. A major portion of MICA is the precise control of multiple 
processors that have to be coordinated to control a manipulator 
system. By having NUCA contro! the processor synchronization, 
the system developer can concentrate on the specific aspects of a 
new manipulator system. MICA also provides standard functions 
for trajectory generation that can be used for most manipulators 
Custom trajectory generators can be easily added to suit the needs 
of a particular robotic control system. Another facility that MICA 
provides is a simulation of the manipulator, allowing the control 
code to be simulated before trying it on a manipulator system. Us- 
ing this technique, one can develop code for a manipulator system 
without risking damage to the arm during development. 


20642 (CONF-930403-36) A manipulator kinematic design 
for high-vacuum operation. Killough, S.M. Oak Ridge National 
Lab., TN (United States). [1993]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO5-840R21400. From 
5. topical meeting on robotics and remote systems; Knoxville, TN 
(United States); 26-29 Apr 1993. Order Number DE93010264. 
Source: OSTI; NTIS; GPO Dep 

To meet the special requirements for remote maintenance in vac- 
uum environments, a unique manipulator was designed that could 
be adapted easily to vacuum use. Rather than concerning on the 
components that traditionally have made vacuum use difficult, such 
as flexible wiring, we have developed a new kinematic design that 
will eliminate the use of these troublesome components. This new 
manipulator uses a parallel-link configuration to eliminate the need 
for mounting the motors on moving links, thus also removing the 
need for flexible cables. The configuration also provides several 
other unique and beneficial characteristics for nonvacuum USC. 


20643 (CONF-930403-38) An rf communications system 
for the West Valley transfer cart. Crutcher, R.I.; Moore, M.R. Oak 
Ridge National Lab., TN (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400 ;AC07-81NE44139. From 5. topical meeting on 
robotics and remote systems; Knoxville, TN (United States); 26-29 
Apr 1993. Order Number DE93010273. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A prototype radio frequency communications system for digital 
data was designed and built by Oak Ridge National Laboratory for 
use in controlling the vitrification facility transfer cart at the West 
Valley Nuclear Services facility in New York. The communications 
system provides bidirectional wireless data transfer between the 
operator control station and the material transfer cart. The system 
was designed to operate in radiation fields of 10* R/h while with- 
standing a total integrated dose of 10’ R of gamma radiation. 
Implementation of antenna spatial diversity, automatic gain control, 
and spectral processing improves operation in the reflective envi- 
ronment of the metal-lined reprocessing cells. 


20644 (CONF-930403-40) A video transmission system for 
low-bandwidth remoie driving. DePiero, F.W. (Oak Ridge Na- 
tional Lab., TN (United States)); Noell, T.E.; Gee, T.F. Oak Ridge 
National Lab., TN (United States). [1993]. 6p. Sponsored by US- 
DOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 5. topical meeting on robotics and remote systems; Knoxville, 
TN (United States); 26-29 Apr 1993. Order Number DE93010275. 
Source: OSTI; NTIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL) staff have developed a 
real-time video transmission system for low-bandwidth remote op- 
erations. The system supports both continuous transmission of 
video for remote driving and progressive transmission of still im- 
ages. Inherent in the system design is a spatiotemporal limitation 
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to the effects of channel errors. The average data rate of the sys- 
tem is 64,000 bits/s, a compression of approximately 1000:1 for 
the black-and-white National Television Standard Code video. The 
image quality of the transmissions is maintained at a level that 
supports the teleoperated driving of a High-Mobility Multipurpose 
Wheeled Vehicle at speeds of up to 15 mph on a moguled dirt 
tract. The system also provides video transmissions for a mission 
package on board the vehicle. The system supports dynamic im- 
age quality adjustments that allow the remote driver to adjust to 
changing scenery and viewing requirements. During driving, the 
system's nominal configuration had a frame rate of 4 Hz, a com- 
pression per frame of 125:1, and a resulting latency of = 1s. 


20645 (CONF-930403-41) Remote vehicle survey tool. Arm- 
strong, G.A. (Oak Ridge National Lab., TN (United States)); Burks, 
B.L.; Kress, R.L.; Wagner, D.G.; Ward, C.R. Oak Ridge National 
Lab., TN (United States). [1993]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
5. topical meeting on robotics and remote systems; Knoxville, TN 
(United States); 26-29 Apr 1993. Order Number DE93010822. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Remote Vehicle Survey Tool (RVS7) is a color graphical dis- 
play tool for viewing remotely acquired scientific data. The RVST 
displays the data in the form of a color two-dimensional world 
model map. The world model map allows movement of the remote 
vehicle to be tracked by the operator and the data from sensors to 
be graphically depicted in the interface. Linear and logarithmic me- 
ters, dual channel oscilloscopes, and directional compasses are 
used to display sensor information. The RVST is user-configurable 
by the use of ASCII text files. The operator can configure the 
RVST to work with any remote data acquisition system and teleop- 
erated or autonomous vehicle. The modular design of the RVST 
and its ability to be quickly configured for varying system require- 
ments make the RVST ideal for remote scientific data display in all 
environmental restoration and waste management programs. 


20646 (CONF-930601-12) The SCALE criticality safety 
analysis sequences: Status and future directions. Parks, C.V. 
Oak Ridge National Lab., TN (United States). [1993]. 7p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. From American Nuclear 
Society (ANS) annual meeting; San Diego, CA (United States); 20- 
24 Jun 1993. Order Number DE93009717. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Standardized Computer Analyses for Licensing Evaluation 
(SCALE) code system. Was originally conceived and developed in 
the late 1970s for the US Nuclear Regulatory Commission. The 
goal was to provide easy-to-use, yet accurate, analysis capabilities 
for use in evaluating the criticality safety, shielding, and heat trans- 
fer aspects of transportation packages for radioactive material. The 
Criticality Safety Analysis Sequences (CSAS) for SCALE were de- 
veloped to “automate” problem-dependent cross-section and 
material processing prior to execution of the wellestablished XS- 
DRNPM or KENO codes for calculation of k,y. The criticality 
analysis sequences provided in SCALE-4 are summarized. The 
SCALE system continues to be maintained and enhanced by staff 
of the Computing Applications Division at Oak Ridge National Labo- 
ratory (ORNL). The purpose of this paper is to discuss recent work 
to improve system portability and user interfaces and to provide in- 
formation on ongoing work to enhance the analysis capabilities. 


20647 (CONF-930736-—1) Input relegation control for gross 
motion of a kinematically redundant manipulator. Unseren, 
M.A. Oak Ridge National Lab., TN (United States). [1993]. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 1993 Institute of Electrical and 
Electronics Engineers/Robotics Society of Japan (IEEE/RSJ) inter- 
national conference on intelligent robots and systems (IROS); 
Yokohama (Japan); 26-30 Jul 1993. Order Number DE93005301. 
Source: OSTI; NTIS; GPO Dep. 

This paper proposes a method for resolving the kinematic redun- 
dancy of a serial link manipulator moving in a three-dimensional 
workspace. The underspecified problem of solving for the joint 
velocities based on the classical kinematic velocity model is trans- 
formed into a well-specified problem. This is accomplished by 





augmenting the original model with additional equations which re- 
late a new vector variable quantifying the redundant degrees of 
freedom (DOF) to the joint velocities. The resulting augmented sys- 
tem yields a well specified solution for the joint velocities. Methods 
for selecting the redundant DOF quantifying variable and the trans- 
formation matrix relating it to the joint velocities are presented so 
as to obtain a minimum Euclidean norm solution for the joint veloc- 
ities. The results obtained from experimentally implementing the 
proposed scheme on the CESARM research manipulator [6, 10, 
11, 12] are presented. 


20648 (DOE/ER/12820-T1) Siphon breaker design require- 
ments: Final report. Neill, D.T.; Stephens, A.G. Idaho State Univ., 
Pocatello, ID (United States). Mar 1993. 222p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
88ER12820. Order Number DE93011799. Source: OSTI; NTIS; 
GPO Dep. 

The Siphon Breaker Design Requirements Project was intended 
to provide experimental data on siphon flow effects. In addition, the 
experimental system was to be modeled with the RELAP code and 
the predicted and measured performances compared. This report 
describes the design and operation of the siphon breaker experi- 
mental equipment from 1989 to 1991. In addition the test results 
for all the experimental runs made in 1990 and 1991 are presented 
and described. Unfortunately, we have not been able to obtain 
useful results from a RELAP 5 model of the siphon system; conse- 
quently, we are unable to present any predictive calculations for 
comparison with the data presented. We have had lots of expert 
advice from several sources on using the RELAP code but to date 
our efforts have remained unsuccessful. After an extra year of ef- 
fort, admittedly part-time but a lot of that, we choose to abandon 
the modeling efforts and produce this report describing the experi- 
mental equipment and test results. 


20649 (DOE/ER/13939—-4) Model building, control and opti- 
mization of large scale systems: Progress report, January 
1992—January 1993. Basar, T. Illinois Univ., Urbana, IL (United 
States). 22 Feb 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER13939. Order Number 
DE93012554. Source: OSTI; NTIS; GPO Dep. 

This report covers the research progress made during the calen- 
dar year 1992. The new results obtained during this period are 
described, keyed to the references listed on the last two pages of 
this report. 


20650 (DPW-4042) [Travel to Dow Chemical Company to 
discuss the design and staffing of the Rocky Fiats Plant, 
November 16, 1951]. Cole, J.E. Du Pont de Nemours (E.I.) and 
Co., Wilmington, DE (United States). 21 Nov 1951. 2p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
76SRO00001. (SR/H-416). Order Number DE93010581. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report briefly discusses aspects of the design and staffing of 
the Rocky Flats plant. 


20651 (DPW-4169) [Travel to the AEC to discuss the plans 
for the Savannah River Metallurgy Laboratory, December 17, 
1951]. Smith, C.D. Du Pont de Nemours (E.!.) and Co., Wilming- 
ton, DE (United States). 17 Dec 1951. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACOS-76SR00001. 
(SR/H—-422). Order Number DE93010988. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Due to rejection by the AEC of a 2 high United rolling mill, pro- 
posed for the Savannah River Metallurgy Laboratory, a visit was 
made to the AEC office Wilmington. Possible revisions of metal- 
lurgy laboratory plans as proposed by Dr. W. J. O'Leary, of the 
AEC, were discussed. 


20652 (DPW-4386) [Travel to the Savannah River Plant, 
January 1952, for discussions concerning water treatment fa- 
cilities]: Foreign trip report, January 7-9, 1952. St. John, |.S. Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 
18 Jan 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-434). Order Num- 
ber DE93011127. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Short communication. SAVANNAH RIVER PLANT/water treat- 
ment plants; TRAVEL; CHLORINE; START-UP; SEWAGE 


20653 (ETDE-IT—-93-133) Packagings in silicon era. Beone, 
G.; Forastiere, F.; Mione, A.; Orsini, A. ENEA, Rome (Italy); Pisa 
Univ. (Italy). Dipt. di Costruzioni Meccaniche e Nucleari. 1992. 8p. 
(CONF-920905—52: PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). Order Number DE93784675. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ENEA (the Italian Agency for New Technology, Energy and the 
Environment) is involved in the temporary disposal of radioactive 
wastes produced by its own labs and those produced by national 
industries. Within this context, ENEA and the University of Pisa are 
studying a new type of container to be used in the collection and 
storage of wastes prior to final disposal. Attempts are being made 
to develop a cylindrical vessel capable of containing a 220 liter in- 
dustrial drum weighing up to 4,000 N and filled with solid wastes in 
bulk or within a solid binding material. The waste may consist of 
any type of radioactive or non-radioactive hazardous material. At 
first, it was thought that silicon foam, due to its proven good ther- 
mal and mechanical properties, workability and reliability, would be 
a suitable packing material in accordance with IAEA regulations. A 
half-size scale model, consisting of a two piece set of double 
walled (75 mm silicon filled gap) 2 mm thick mild steel shells, was 
built. With the use of the results obtained through extensive materi- 
als and mechanical tests, this paper illustrates the key design and 
performance features of this demonstration model container. 


20654 (ETDE-mf-93785258) On the effect of different feed- 
backs on a hydraulic motor. Universitaet (Gesamthochschule) 
Duisburg, Fachgebiet Mess-, Steuer- und Regelungstech- 
nik. Forschungsbericht. Lierschaft, K.D. Duisburg Univ. 
(Gesamthochschule) (Germany). Fachgebiet 8 - Mess-, Steuer- 
und Regelungstechnik. 1991. 13p. (In German). Order Number 
DE93785258. Source: OSTI; NTIS (US Sales Only) 

In this report, the effect of different feedbacks on a drive control 
for an hydraulic motor is shown by linearized model equations. In a 
first step, the linearized model of an hydraulic rotation motor with 
throttle control is derived. One can show that this model with suit- 
ably adapted parameters applies for linear motors. Dynamic and 
static parameters are derived for this model. Then the feedbacks 
often used in practice are introduced and their effect on the drive is 
discussed from the parameters and the response to step changes. 
(orig.). 


20655 (EUR-14213) Analysis of results obtained with dif- 
ferent cutting techniques and associated fiitration systems for 
the dismantling of radioactive metallic components. Bach, F.W. 
(Hannover Univ. (Germany). Inst. fuer Werkstoffkunde); Steiner, H.; 
Schreck, G.; Pilot, G. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. [266p.] Contract FI1D- 
0070/0071. Source: OSTI; NTIS (US Sales Only); INIS. 

The present joint study performed by the Commissariat a 
l'energie atomique and the Universitaet Hannover and coordinated 
by the Commission of the European Communities was intended to 
analyse the results generated in a number of research contracts 
concerned with cutting tests in air and underwater, with considera- 
tion of the prevailing working conditions. The analysis has led to a 
large database, giving broadly-assessed information for the 
dismantling of radioactive components. The range of study was en- 
larged, where possible, to include recently obtained results outside 
the present research programme, consideration also being given to 
supplementary cutting tools and filtration systems not covered by 
the present programme. Data was concentrated in structured infor- 
mation packages on practical experience available for a series of 
cutting tools and filters. These were introduced into a computerized 
user-friendly databank, to be considered as a first-stage develop- 
ment, which should be continuously updated and possibly oriented 
in the future to an expert system. 


20656 (JAERI-M-92-198) A study on intelligent nuclear 
systems (HASP: Human Acts Simulation Program): Progress 
report 1991. Akimoto, Masayuki (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Higuchi, Kenji; Fujii, Minoru; Kume, Etsuo; Kambayashi, Shaw; 
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Ebihara, Ken-ichi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jan 1993. 137p. (In Japanese). Order Number 
DE93782626. Source: OSTI; NTIS; INIS. 

The fifth year progress of the Human Acts Simulation Program, 
HASP in short, has been presented in this report. The HASP 
started in 1987 at JAERI as ten-year research and development 
program of underlying technologies for intelligent robots, intelligent 
nuclear plants and so on. It consists of the research and develop- 
ment of technologies of a knowledge-base, robot vision, robot 
kinematics/kinetics, plant geometry data-base, dose evaluation and 
high speed Monte Carlo machine. (author). 


20657 (KCP-613-4984) Knowledge base technology for 
CT-DIMS: Report 1. Kelley, E.E. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. May 1993. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE93013118. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses progress on the Cutting Tool-Database and 
Information Management System (CT-DIMS) project being con- 
ducted by the University of Illinois Urbana-Champaign (UIUC) 
under contract to the Department of Energy. This project was initi- 
ated in October 1991 by UIUC. The Knowledge-Based Engineering 
Systems Research Laboratory (KBESRL) at UIUC is developing 
knowledge base technology and prototype software for the presen- 
tation and manipulation of the cutting tool databases at 
Allied-Signal Inc., Kansas City Division (KCD). The graphical tool 
selection capability being developed for CT-DIMS in the Intelligent 
Design Environment for Engineering Automation (IDEEA) will pro- 
vide a concurrent environment for simultaneous access to tool 
databases, tool standard libraries, and cutting tool knowledge. 


20658 (KCP—613-5038) Clean room wiping cloths. Harding, 
W.B. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Apr 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE93011973. Source: OSTI; NTIS; GPO Dep. 

The function and construction of wiping cloths offered for use in 
clean rooms are discussed, and the reasons for selecting knit, fila- 
mentary, polyester cloths are given. The generally used methods 
for testing wipers for particulate contamination are described and 
evaluated. A simple screening test is described and results are 
presented of using the test on several commercial wipers. The ad- 
ditional work needed is stated. 


20659 (LA-12398-MS) Electrical conductivity as a test for 
the integrity of latex gloves. Stampfer, J.F.; Kissane, R.J.; 
Schauer, S.M. Los Alamos National Lab., NM (United States). Feb 
1993. 68p. Sponsored by National Inst. for Occupational Safety and 
Health, Rockville, MD (United States). DOE Contract W-7405-ENG- 
36. Order Number DE93008477. Source: OSTI; NTIS; GPO Dep. 
Surgical latex gloves have been used to protect patients against 
bacterial infections introduced by health-care workers. As a result 
of the Acquired Immune Deficiency Syndrome (AIDS) epidemic, the 
concern has shifted, with more emphasis on the protection of the 
health-care worker from the patient. These gloves often have de- 
fects, holes, which allow bacteria to penetrate. There are a number 
of methods to test the integrity of these gloves before they are 
donned. The present standard test is to fill the glove with 1000 ml 
of water and visually inspect the exterior for water leaks. Another 
method allows the gloves to be tested while being worn. This is 
done by measuring the electrical conductivity through the latex, 
from the hand to an external conductive solution. We have investi- 
gated the use of electrical conductivity to test sterile latex gloves, 
both with and without holes. We have studied various phenomena 
associated with this testing and conducted simultaneous electrical 
and viral penetration tests. Our conclusions are as follows. (1) 
Electrical conductivity test method for gloves while they are being 
worn is very dependent on the specific glove being tested, primar- 
ily on the conductivity of the intact glove. (2) In the best of cases, 
reliable results could be expected for only about one hour of wear 
and for holes larger than 10s of ums. (3) There are practical prob- 
lems that may disqualify the electrical conductivity test for routine 
use. (4) The test may prove to be valuable as a QA test procedure 
for nonconductive materials and garments made from these materi- 
als because it has greater sensitivity than presently used methods. 


314 ERA Vol. 18, No. 7 


(5) The effective sizes of holes in latex increase much faster when 
the latex is stretched than would be predicted from the elongation 
of the latex. 


20660 (LA-SUB—93-114) Development test report for mini- 
mum size solid storage gas generator. Los Alamos National 
Lab., NM (United States); OEA, Inc., Denver, CO (United States). 
27 Jun 1990. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93009788. Source: OSTI; NTIS; GPO Dep. 

This document describes the results of development tests per- 
formed by OEA, Inc., on the Minimum Size Solid Storage Gas 
Generator, OEA PN 4436100. These tests were conducted to es- 
tablish the design configuration for future deliverable lots. Results 
of the performance firing tests are presented. 


20661 (LBL-PUB-5312) The Lawrence Berkeley Laboratory 
Technical Site Information. Lawrence Berkeley Lab., CA (United 
States). Jul 1992. 157p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93007652. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Berkeley Laboratory 1992 Technical Site Informa- 
tion (TSI) document is a comprehensive summary of information 
that is the result of the site planning process, which, in conjunction 
with the Site Development Plan (SDP), acts as a guide for effective 
use of the Laboratory's land and facilities resources. The SDP and 
TSI provide a conceptual and operational framework for the reha- 
bilitation of existing facilities and the development and siting of 
future buildings. It has been prepared for use by the management 
and staff of the Laboratory, the Department of Energy, the Univer- 
sity of California, and the neighboring communities. This TSI is 
based on previous planning documents and current studies and 
analyses. Revisions are based on the Laboratory’s annual Institu- 
tional Plan, SDP, and recent planning reviews and analyses. The 
document describes the physical setting, planning processes and 
underlying planning concepts, trends in Laboratory activity, facilities 
requirements, and future site development. The TSI has been 


developed as part of a continuing planning and review process in- 
volving the Laboratory's 12 scientific and support divisions. 


20662 (ORNL/FTR-4288) [Travel to France to discuss sen- 
sor fusion, modeling, laser sensing and mobile robots]: 
Foreign trip report, May 9-27, 1992. Beckerman, M. Oak Ridge 
National Lab., TN (United States). 23 Jun 1992. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93011100. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler attended the 1992 IEEE International Conference on 
Robotics and Automation in Nice. He presented a paper entitled “A 
Bayes-Maximum Entropy Method for Multi-Sensor Data Fusion”. 
The traveler also attended two workshops sponsored by the IEEE. 
The traveler visited four robotics R&D organizations. The first was 
to the Institut National de Recherche en Informatique et en Au- 
tomatique (INRIA), located in Sophia Antipolis. The second site visit 
was to the World Modelling and 3D Vision Group of the Laboratoire 
d'Informatique Fondamentale et d’Intelligence Artificielle (LIFIA) in 
Grenoble. The third visit was to the Active Vision and Mobile Aobot 
Group of LIFIA, and the fourth site visit was to the Telerobotics- 
Robotics Group of Electricite de France (EDF) located in Chatou. 
The traveler toured the facilities, and met with researchers, at all 
sites visited. At Chatou, the traveler gave an informal talk on laser 
sensing and sensor fusion, and an invitation was extended to be 
present during final testing of the EDF laser camera. 


20663 (ORNLU/FTR-4295) [1992 IEEE International Confer- 
ence on Robotics and Automation in France]: Foreign trip 
report, May 8-22, 1992. Jones, J.P. Oak Ridge National Lab., TN 
(United States). 23 Jun 1992. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011095. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report describes the traveler's attendance at the 1992 IEEE 
International Conference on Robotics and Automation, May 10 
through 15 in Nice, France, and a visit to INRIA, a French National 
Research Institute for Robotics and Artificial Intelligence. The pre- 
sentations and projects which distinguished themselves in one way 





or another, either positively or negatively, are discussed, and some 
general observations and conclusions about trends in the field are 
presented. 


20664 (ORNL/TM-12193) Position and force control of a 
vehicle with two or more steerable drive wheels. Reister, D.B.; 
Unseren, M.A. Oak Ridge National Lab., TN (United States). Oct 
1992. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93012512. Source: OSTI; NTIS; GPO Dep. 

When a vehicle with two or more steerable drive wheels is trav- 
eling in a circle, the motion of the wheels is constrained. The 
wheel translational velocity divided by the radius to the center of 
rotation must be the same for all wheels. When the drive wheels 
are controlled independently using position control, the motion of 
the wheels may violate the constraints and the wheels may slip. 
Consequently, substantial errors can occur in the orientation of the 
vehicle. A vehicle with N drive wheels has (N - 1) constraints and 
one degree of freedom. We have developed a new approach to 
the control of a vehicle with N steerable drive wheels. The novel 
aspect of our approach is the use of force control. To control the 
vehicle, we have one degree of freedom for the position on the cir- 
cle and (N - 1) forces that can be used to reduce errors. Recently, 
Kankaanranta and Koivo developed a control architecture that al- 
lows the force and position degrees of freedom to be decoupled. In 
the work of Kankaanranta and Koivo the force is an exogenous in- 
put. We have made the force endogenous by defining the force in 
terms of the errors in satisfying the rigid body kinematic constraints. 
We have applied the control architecture to the HERMIES-III robot 
and have measured a dramatic reduction in error (more than a fac- 
tor of 20) compared to motions without force control. 


20665 (ORNL/TM-12288) Derivation of three closed loop 
kinematic velocity models using normalized quaternion 
feedback for an autonomous redundant manipulator with appli- 
cation to inverse kinematics. Unseren, M.A. Oak Ridge National 
Lab., TN (United States). Apr 1993. 48p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE93012823. Source: OSTI; NTIS; INIS; GPO Dep. 

The report discusses the orientation tracking control problem for 
a kinematically redundant, autonomous manipulator moving in a 
three dimensional workspace. The orientation error is derived using 
the normalized quaternion error method of Ickes, the Luh, Walker, 
and Paul error method, and a method suggested here utilizing the 
Rodrigues parameters, all of which are expressed in terms of 
normalized quaternions. The analytical time derivatives of the orien- 
tation errors are determined. The latter, along with the translational 
velocity error, form a dosed loop kinematic velocity model of the 
manipulator using normalized quaternion and translational position 
feedback. An analysis of the singularities associated with express- 
ing the models in a form suitable for solving the inverse kinematics 
problem is given. Two redundancy resolution algorithms originally 
developed using an open loop kinematic velocity model of the ma- 
nipulator are extended to properly take into account the orientation 
tracking control problem. This report furnishes the necessary math- 
ematical framework required prior to experimental implementation 
of the orientation tracking control schemes on the seven axis 
CESARm research manipulator or on the seven-axis Robotics Re- 
search K1207i dexterous manipulator, the latter of which is to be 
delivered to the Oak Ridge National Laboratory in 1993. 


20666 Glovebox plug for glove changing. Carlson, D.O.; 
Shalkowski, E. Jr. To Dept. of Energy. 5 Apr 1991. USA patent ap- 
plication 7-680,975. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008219. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a plug for use in plugging a glove 
opening of a glovebox when the glove is replaced. An inflated in- 
ner tube which is retained between flat plates mounted on a 05 
threaded rod is compressed in order to expand its diameter to 
equal that of the inside of the glove opening. 


20667 Gripping device. Hapstack, M. To Dept. of Energy. 8 
Apr 1991. USA patent application 7-682,788. 10p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE93012024. Source: OSTI; NTIS; 
GPO Dep. 

This invention consists of a gripping device having at least two 
fingers: one movable finger and at least one stationary finger. The 
fingers are attached to a support by a collar, the movable finger 
being pivotally attached. The support carries an air cylinder with a 
shaft to actuate the movable finger. The movable finger has a wide 
portion with a slot. On the distal end of the air cylinder's shaft is a 
travelerthat rides int he slot and, as it does, causes the movable 
finger to pivot toward and away from the two stationary fingers. 


20668 (SAND—91-2686C) Mechanical properties used for 
the qualification of transport casks: Prototype development 
and extension to serial production. Salzbrenner, R.; Crenshaw, 
T.B.; Sorenson, K.B. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
920905-51: 10. international symposium on the packaging and 
transportation of radioactive materials: PATRAM '92, Yokohama 
(Japan), 13-18 Sep 1992). Order Number DE93007577. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A thorough understanding of the mechanical behavior of material 
in a specific cask is required to properly analyze the structural 
response of the cask. An appropriate way to establish this under- 
standing is through laboratory testing of cask material. The 
laboratory testing that was done to support the MOSAIK Drop Test 
Program is summarized as an example of how mechanical proper- 
ties can be mapped for a prototype cask. The broad range 
behavior to be understood. This is necessary for the proper appli- 
cation of fracture mechanics, and focuses on fracture toughness as 
the inherent materials property which quantifies the fracture resis- 
tance of a material. The understanding established by a mechanics 
to a particular prototype, behavior of a prototype must be correctly 
associated with parameters which can be measured on production 
casks. Since the production casks cannot be destructively tested, 
measurements are commonly made on sub-size specimens. This 
may prevent direct measurement of valid design properties. An ad- 
ditional database may then be required to establish the correlation 
between sub-size specimen measurements and valid design prop- 
erties. This is illustrated by outlining the additional testing which 
would be necessary to allow the successful verification of the MO- 
SAIK Drop Test Program to be extended from the prototype to 
serially produced casks. 


20669 (SAND-—92-2526C) AD100/ADSIM, ACSL, and MAT- 
LAB output comparisons using frequency- response analysis. 
Edmunds, R.S. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930765— 
1: SCSC ‘93: summer computer simulation conference, Boston, 
MA (United States), 19-21 Jul 1993). Order Number DE93009640. 
Source: OSTI; NTIS; GPO Dep. 

Control system design and design verification make use of a va- 
riety of simulation tools, often including both nonreal-time and 
hardware-in-the-loop simulation. Additionally, the design process 
often uses linear analysis tools. This paper discusses the use of 
frequency-response analysis to assist in verifying that the different 
design and verification tools are consistent, and to help uncover 
and understand inconsistancies should they exist. The control sys- 
tem design example considered is for an elastic sounding-rocket 
thrust-vector control system. 


20670 (SAND-93-0003C) Graphical programming: On-line 
robot simulation for telerobotic control. McDonald, M.J.; 
Palmquist, R.D. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930491— 
2: International robots and vision conference, Detroit, MI (United 
States), 6-8 Apr 1993). Order Number DE93009796. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Sandia has developed an advanced operational control system 
approach, caged Graphical Programming, to design and operate 
robotic waste cleanup and other hazardous duty robotic systems. 
The Graphical Programming approach produces robot systems that 
are faster to develop and use, safer in operation, and cheaper 
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overall than altemative teleoperation or autonomous robot control 
systems. The Graphical Programming approach uses 3-D visual- 
ization and simulation software with intuitive operator interfaces for 
the programming and control of complex robotic systems. Graphi- 
cal Programming Supervisor software modules allow an operator to 
command and simulate complex tasks in a graphic preview mode 
and, when acceptable, command the actual robots and monitor 
their motions with the graphic system. Graphical Progranuning Su- 
pervisors maintain registration with the real world and allow the 
robot to perform tasks that cannot be accurately represented with 
models alone by using a combination of model and sensor-based 
control. This paper describes the Graphical Programming 
approach, several example control systems that use Graphical Pro- 
gramming, and key features necessary for implementing successful 
Graphical Programming systems. 


20671 (SAND-93-0090C) Testing in combined dynamic en- 
vironments. Rogers, J.D. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930391-2: 14. aerospace testing seminar, Manhattan Beach, CA 
(United States), 9-11 Mar 1993). Order Number DE93010679. 
Source: OSTI; NTIS; GPO Dep 

The combined dynamic environments of vibration and linear 
acceleration are experienced by a large number of spacecraft com- 
ponents and other devices. Testing such devices has normally 
been a two step process in which independent vibration and cen- 
trifuge tests were performed. There is a concern that combined 
effects from these two dynamic environments could cause unex- 
pected operational failures which were not predicted from either 
analysis or the independent tests. This paper describes the design 
and performance of a testing facility which combines vibration and 
centrifuge testing in a single operation. The test facility is called the 
VIBRAFUGE and utilizes Sandia National Laboratories’ 29 foot un- 
derground centrifuge with an attached electrodynamic shaker. Also 
addressed are activities underway at SNL on development of a 
combined vibration and acoustic test facility. 


20672 (SAND—93-0151) The Cryogenic Fail-Safe Control 
System (CRYOFACS): A comprehensive approach to safety in 
the cryogenic workplace. Shrouf, R.D.; Buller, D.L.; McCork- 
endale, T.E.; Small, D.M. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1993. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93011237. Source: OSTI; NTIS; INIS; GPO Dep. 

A safety system has been designed and constructed to mitigate 
the asphyxiation and low temperature hazards presented by the 
distribution and usage of cryogenic liquids in work spaces at San- 
dia National Laboratories. After identifying common accident 
scenarios, the CRYOFACS (Cryogenic Fail-Safe Control System) 
unit was designed, employing microprocessor technology and 
software that can be easily modified to accommodate varying labo- 
ratory requirements. Sensors have been incorporated in the unit for 
the early detection of accidental releases or overflows of cryogenic 
liquids. The CRYOFACS design includes control (and shutdown) of 
the cryogen source upon error detection, and interfaces with exist- 
ing oxygen monitors, in common use at Sandia Labs, to provide 
comprehensive protection for both personnel and property. 


20673 (SAND-93-0284C) Ablation problems using a finite 
control volume technique. Blackwell, B.F.; Thornton, A.L.; Hogan, 
R.E. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9306128—1: 
Moving boundaries ‘93: computational modeling of free and mov- 
ing boundary problems, Milan (Italy), 23-25 Jun 1993). Order 
Number DE93009861. Source: OSTI; NTIS; GPO Dep. 

An element based finite control volume procedure is applied to 
the solution of ablation problems for 2-D axisymmetric geometries. 
A mesh consisting of four node quadrilateral elements was used. 
The nodes are allowed to move in response to the surface reces- 
sion rate. The computational domain is divided into a region with a 
structured mesh with moving nodes and a region with an unstruc- 
tured mesh with stationary nodes. The mesh is costrained to move 
along spines associated with the original mesh. Example problems 
are presented for the ablation of a realistic nose tip geometry 


316 ERA Vol. 18, No. 7 


exposed to aerodynamic heating from a uniform free stream envi- 
ronment. 


20674 (SAND—93-0416C) Characterizing transient vibra- 
tions using band limited temporal moments. Smallwood, D.O. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930529-2: 39. annual techni- 
cal meeting of the Institute of Environmental Sciences, Las Vegas, 
NV (United States), 2-7 May 1993). Order Number DE93009639. 
Source: OSTI; NTIS; GPO Dep. 

A method is described to characterize shocks (transient time his- 
tories) in terms of the Fourier energy spectrum and the temporal 
moments of the shock passed through a contiguous set of band- 
pass filters. This method is compared for two transient time 
histories with the more conventional methods of shock response 
spectra (SRS) and a nonstationary random characteristic. 


20675 (SAND—93-0589C) Application of sensors to the 
control of robotic systems. Harrigan, R.W. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-9306127—1: 50. anniversary spring con- 
ference on experimental mechanics, Dearborn, Mi (United States), 
9 Jun 1993). Order Number DE93009837. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Hazardous operations which in the past have been completed by 
technicians are under increased scrutiny due to high costs and low 
productivity associated with providing protective clothing and envi- 
ronments. As a result, remote systems are needed to accomplish 
many hazardous materials handling tasks such as the clean up of 
waste sites in which the exposure of personnel to radiation, chemi- 
cal, explosive, and other hazardous constituents is unacceptable. 
Traditional remote manual operations have proven to have very 
low productivity when compared with unencumbered humans. 
Computer models augmented by sensing and structured, modular 
computing environments are proving to be effective in automating 
many unstructured hazardous tasks. 


20676 (SAND—93-0937C) Characterization of a scannerless 
LADAR system. Garcia, P.; Anthes, J.; Pierce, J.T.; Dressendor- 
fer, P.; Evans, |.K.; Bradley, B.D.; Sackos, J.T.; LeCavalier, M.M. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930445-5: Society of Photo- 
Optical Instrumentation Engineers (SPIE) OE/aerospace science 
and sensing meeting, Orlando, FL (United States), 11-16 Apr 
1993). Order Number DE93011582. Source: OSTI; NTIS; GPO 
Dep. 

Performance projections based on the analytical model of a 
scannerless laser radar system are compared to laboratory simula- 
tions and to field data measurements. Data and characteristics of 
the system, including camera response, image spatial resolution, 
and contributions to the signal-to-noise ratio are presented. A dis- 
cussion of range resolution for this system will also be presented, 
and finally, the performance characteristics of the prototype bench- 
top system will be summarized. 


20677 (UCRL-CR-110410) Adaptation of polytec laser in- 
terferometer to ultrasonic NDE applications. Adler, L. (Ohio 
State Univ., Columbus, OH (United States). Dept. of Welding Engi- 
neering); Nagy, P.B.; Blaho, G. Lawrence Livermore National Lab., 
CA (United States); Ohio State Univ., Columbus, OH (United 
States). Dept. of Welding Engineering. Dec 1991. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE93010503. Source: OSTI; NTIS; 
GPO Dep. 

Ultrasonic methods have a very important role in the nondestruc- 
tive evaluation (NDE) of materials. Conventional ultrasonic 
techniques are based either on direct contact between the ultra- 
sonic sensor (transducer) and the work piece to be inspected or on 
liquid coupling when both the ultrasonic and the work piece are 
submerged in water. In many applications such as process moni- 
toring, it would be desirable to use remote, non contact ultrasonic 
sensors. One of the most promising non contact methods to couple 
waves without actual mechanical contact is a combination of 





pulsed laser generation with laser interferometric detection. The 
main advantage of these optical remote sensing techniques is their 
ability to work in high-temperature or otherwise hostile environ- 
ments and on rough surfaces, awkward shapes, and moving 
objects, aswell. As a result of the recent development of inexpen- 
sive. rugged, portable Q-switched neodymium-doped yttrium 
aluminum garnet (nd:YAG) solid-state lasers, generation of uitra- 
sonic waves by pulsed infrared laser irradiation has become a 
fairly simple technique which can be easily adapted to most appli- 
cations, even hostile environments. Laser detection, on the other 
hand, turned out to be much less feasible in such applications, 
mainly because of its inherent sensitivity to external mechanical vi- 
brations. We have developed an ultrasonic detector which can be 
used as an instrument which is unconditionally stable and can be 
used in Industrial environment. The instrument is a modified ver- 
sion of the Polytec Laser Vibrometer to work in the MHz region. 
The principal applications of this instrument are continuous moni- 
toring of material parameters such as elastic moduli, internal 
temperature, phase transition, grain growing, etc., as well as flaw 
detection in demanding industrial application requiring remote 
sensing techniques. The enclosed report includes a detailed de- 
scription and operation of the Laser Ultrasonic Detector. 


20678 (UCRL-ID—112905) World commercial aircraft acci- 
dents: Second edition, 1946-1992. Kimura, C.Y. Lawrence 
Livermore National Lab., CA (United States). Jan 1993. 517p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93010892. Source: 
OSTI; NT!IS; GPO Dep. 

This report is a compilation of all accidents world-wide involving 
aircraft in commercial service which resulted in the loss of the air- 
frame or one or more fatality, or both. This information has been 
gathered in order to present a complete inventory of commercial 
aircraft accidents. Events involving military action, sabotage, terror- 
ist bombings, hijackings, suicides, and industrial ground accidents 
are included within this list. Included are: accidents involving world 
commercial jet aircraft, world commercial turboprop aircraft, world 
commercial pistonprop aircraft with four or more engines and world 
commercial pistonprop aircraft with two or three engines from 1946 
to 1992. Each accident is presented with information in the follow- 
ing categories: date of the accident, airline and its flight numbers, 
type of flight, type of aircraft, aircraft registration number, construc- 
tion number/manufacturers serial number, aircraft damage, 
accident flight phase, accident location, number of fatalities, num- 
ber of occupants, cause, remarks, or description (brief) of the 
accident, and finally references used. The sixth chapter presents a 
summary of the world commercial aircraft accidents by major air- 
craft class (e.g. jet, turboprop, and pistonprop) and by flight phase. 
The seventh chapter presents several special studies including a 
list of world commercial aircraft accidents for all aircraft types with 
100 or more fatalities in order of decreasing number of fatalities, a 
list of collision accidents involving commercial aircrafts, and a list 
of world commercial aircraft accidents for all aircraft types involving 
military action, sabotage, terrorist bombings, and hijackings. 


20679 (UCRL-JC—107577) Integrating remote control into a 
pyrochemical processing glove box robot. Merrill, R.D. 
(Lawrence Livermore National Lab., CA (United States)); Grasz, 
E.L.; Sievers, R.H. Lawrence Livermore National Lab., CA (United 
States). Nov 1991. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-911107— 
82: 1991 winter meeting of the American Nuclear Society (ANS), 
San Francisco, CA (United States), 10-15 Nov 1991). Order Num- 
ber DE93009232. Source: OSTI; NTIS; GPO Dep. 

Lawrence Liver-more National Laboratory (LLNL) is automating 
glovebox plutonium pyrochemical processing operations for use 
within the DOE complex. The effort involves developing a system 
suited to specific processing functions which has generic capabili- 
ties for use in other radioactive material processing and handling 
glove boxes. Driving this effort are the benefits of reduced operator 
doses, reduced generation of radioactive waste handling materials 
and process by-products, increased yields, and increased 
productivities. This pape ~ reports progress and results of the com- 
plementing efforts integrating remote human real-time control and 
information interfaces into the automated glove box’s robot control 
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and on supporting other robotic system applications. This specific 
development effort focuses on taking advantage of the latest tech- 


nological developments while pushing the technologies where there 
is a need. 


20680 (UCRL-JC-112515) Workstation experiences in criti- 
cality analysis at the Lawrence Livermore National Laboratory. 
Nguyen, D.H.; Pyun, J.J. Lawrence Livermore National Lab., CA 
(United States). Dec 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
930601-7: American Nuclear Society (ANS) annual meeting, San 
Diego, CA (United States), 20-24 Jun 1993). Order Number 
DE93009074. Source: OSTI; NTIS; INIS; GPO Dep. 

Criticality analysis at the Lawrence Livermore National Laboratory 
(LLNL) has incurred significant computer costs using the mainframe 
Livermore Computer Center (LCC). About a year ago, as a cost- 
saving Measure, the Criticality and Safety Analysis Group (C-SAG) 
at LLNL decided to include workstations in its computing capabili- 
ties. Currently, we have a HP-9000/Model 730 in operation for 
group-wide use, and several individual HP-9000/Model 705. If this 
experimental phase proves to be successful, we hope to upgrade 
the individual workstation capability within the group. This paper 
describes our experiences to date in the transition between main- 
frame computers and workstations in criticality safety analysis. 


20681 (WHC-SA-1686) Seismic evaluation of an under- 
ground reinforced concrete tunnel. Huang, S.N. Westinghouse 
Hanford Co., Richland, WA (United States). Feb 1993. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-930702-9: Pressure vessel and piping 
conference, Denver, CO (United States), 25-29 Jul 1993). Order 
Number DE93008181. Source: OSTI; NTIS; GPO Dep. 

An underground reinforced concrete tunnel under the influence 
of seismic wave propagation was analyzed. Methods previously de- 
veloped for underground steel pipes were extended to assess the 
structural integrity of the underground reinforced concrete tunnel. 


20682 (WHC-SD-EN-TP-—020) Integrated test plan for direc- 
tional boring. Volk, B.W. Westinghouse Hanford Co., Richland, 
WA (United States). 10 Feb 1993. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE93011376. Source: OSTI; NTIS; INIS; GPO Dep. 

This integrated test plan describes the field testing of the DITCH 
WITCH Directional Boring System. DITCH WITCH is a registered 
trademark of The Charles Machine Works, Inc., Perry, Oklahoma. 
The test is being conducted as a coordinated effort between 
Charles Machine Works (CMW), Sandia National Laboratories 
(SNL), and the Westinghouse Hanford Company (WHC). Funding 
for the WHC portion of the project is through the Volatile Organic 
Compound-Arid Integrated Demonstration (VOC-Arid ID). The pur- 
pose of the test is to evaluate the performance of the directional 
boring system for possible future use on environmental restoration 
projects at Hanford and other Department of Energy (DOE) sites. 
The test will be conducted near the 200 Areas Fire Station located 
between the 200 East and 200 West Area of the Hanford Site. The 
directional boring system will be used to drill and complete (with 
fiberglass casing) two horizontal boreholes. A third borehole will be 
drilled to test sampling equipment but will not be completed with 
casing. 


20683 (WSRC-TR-91-629) Benchmarking of FLOWTRAN 
with Mark-22 mockup flow excursion test data from Babcock & 
Wilcox. Chen, K.F. Westinghouse Savannah River Co., Aiken, SC 
(United States). Nov 1991. 172p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE93010116. Source: OSTI; NTIS; INIS; GPO Dep. 
Version 16.2 of the FLOWTRAN code with a Savannah River Site 
(SRS) working criterion (St=0.00455) for the onset of significant 
void (OSV) was benchmarked against power and flow excursion 
data derived from tests at the Babcock & Wilcox Alliance Research 
Center test facility. The analyses show that FLOWTRAN accurately 
predicts the mockup test assembly thermal-hydraulic behavior dur- 
ing the steady state and LOCA transient conditions, and that 
FLOWTRAN with a Savannah River Site (SRS) working limits crite- 
rion (St=0.00455) conservatively predicts the OF! power. Results 
for LOCA simulations which include a power decay transient for a 


ERA Vol. 18, No. 7 317 





42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


safety rod SCRAM are shown below. For all of these tests, the cal- 
culated test assembly initial power or operating power limit was at 
least 15% below the initial power level for which the test assembly 
went into flow instability. These calculations were made using the 
SRS LOCA FI limits methodology adapted to the test assembly 


20684 (WSRC-TR-92-603) Removal of deuterium from 
flowing nitrogen by SAES St 198. Nobile, A. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 31 Dec 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACOS-89SR18035. Order Number DE93012795. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Testing was conducted to investigate the ability of a metal getter, 
SAES St 198, to remove Dz from flowing nitrogen. This getter is 
being considered for applications involving removal of tritium at low 
concentrations from glovebox atmospheres and inert or nitrogen 
process streams. This document reports results from tests involv- 
ing flow of 107 ppM Dz in nitrogen through a packed bed of St 198 
getter granules (1.02 mm average dia) at a gas flow rate of 400 
std. cm?.min—'. The first of two tests (Run 1) was conducted at a 
temperature of 350°C, and the getter reactor contained 9.7 grams 
of getter. The second test (Run 2) was at 250°C, and the reactor 
contained 5.1 grams of getter. The tests involved continuous flow 
of the Do/N2 mixture into the getter bed for several days, during 
which the inlet and outlet streams were analyzed for D2 by mass 
spectrometry at 12 h intervals. For both runs, testing continued un- 
til nearly complete breakthrough of deuterium was observed. 
During Run 1 no Dz was detected in the getter bed exit stream for 
122 h, and during Run 2, no Dz was detected in the exit gas for 84 
h. The lower detection limit of the mass spectrometer was 0.5 
ppM, so the decontamination factor (DF) for both runs was at least 
200. Successful D2 removal from nitrogen in the tests indicates 
that further investigation of the stripping ability of St 198 with tri- 
tium should be pursued. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 21069, 21746, 22156, 22583, 22585, 
22586, 22605, 22624 


20685 (ANLU/MCT/CP-76429) FORCE2: A state-of-the-art 
two-phase code for hydrodynamic calculations. Ding, Jianmin 
(Argonne National Lab., IL (United States)); Lyczkowski, R.W.; 
Burge, S.W. Argonne National Lab., IL (United States). Feb 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930521-5: 12. international 
conference on fluidized-bed combustion, San Diego, CA (United 
States), 8-13 May 1993). Order Number DE93010661. Source: 
OSTI; NTIS; GPO Dep. 

A three-dimensional computer code for two-phase flow named 
FORCE2 has been developed by Babcock and Wilcox (B & W) in 
close collaboration with Argonne National Laboratory (ANL). 
FORCE2 is capable of both transient as well as steady-state simu- 
lations. This Cartesian coordinates computer program is a finite 
control volume, industrial grade and quality embodiment of the 
pilot-scale FLUFIX/MOD2 code and contains features such as 
three-dimensional blockages, volume and surface porosities to 
account for various obstructions in the flow field, and distributed re- 
sistance modeling to account for pressure drops caused by baffles, 
distributor plates and large tube banks. Recently computed results 
demonstrated the significance of and necessity for three- 
dimensional models of hydrodynamics and erosion. This paper 
describes the process whereby ANL'’s pilot-scale FLUFIX/MOD2 
models and numerics were implemented into FORCE2. A descrip- 
tion of the quality control to assess the accuracy of the new code 
and the validation using some of the measured data from Illinois 
Institute of Technology (UT) and the University of Illinois at Urbana- 
Champaign (UIUC) are given. It is envisioned that one day, 
FORCE2 with additional modules such as radiation heat transfer, 
combustion kinetics and multi-solids together with user-friendly pre- 
and post-processor software and tailored for massively parallel mul- 
tiprocessor shared memory computational platforms will be used by 
industry and researchers to assist in reducing and/or eliminating 
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the environmental and economic barriers which limit full considera- 
tion of coal, shale and biomass as energy sources, to retain 
energy security, and to remediate waste and ecological problems. 


20686 (CNIC—00595) A theoretical model for measuring 
mass flowrate and quality of two phase flow by the noise of 
throttling set. Tong Yunxian (Institute of Nuclear Energy Technol- 
ogy, Qinhua Univ., Beijing (China)); Wang Wenran. China Nuclear 
Information Centre, Beijing, BJ (China). Mar 1992. [6p.] (In Chi- 
nese). (TSUNE-0036.). Order Number DE93623729. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The mass flowrate and steam quality measuring of two phase 
flowrate is an essential issue in the tests of loss-of-coolant 
accident (LOCA). The spatial stochastic distribution of phase con- 
centration would cause a differential pressure noise when two 
phase flow is crossing a throttling set. Under the assumption of 
that the variance of disperse phase concentration is proportional to 
its mean phase concentration and by using the separated flow 
model of two phase flow, it has demonstrated that the variance of 
noise of differential pressure square root is approximately propor- 
tional to the flowrate of disperse phase. Thus, a theoretical model 
for measuring mass flowrate and quality of two phase flow by 
noise measurement is developed. It indicates that there is a possi- 
bility to measure two phase flowrate and steam quality by using 
the simple theoretical model and a single throttling set. 


20687 (CNIC—00618) Study on spectral entropy of two- 
phase flow density wave instability. Zhang Zuoyi (Qinghua 
Univ., Beijing, BJ (China). Inst. of Nuclear Energy Technology). 
China Nuclear Information Centre, Beijing, BJU (China). May 1992. 
[9p.] (In Chinese). (TSHUNE-0039.). Order Number DE93623730. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By using mathematic proof, spectral entropy calculations for sim- 
ple examples and a practical two-phase flow system, it has been 
proved that under the same stochastic input, the output spectral 
entropy of a stable linear system is in maximum, while for an un- 
stable linear system, its entropy is in relative lower level. Because 
the spectral entropy describes the output uncertainty of a system 
and the second law of thermodynamics rules the direction of natu- 
ral tendency, the spontaneous process can develop only toward the 
direction of uncertainty increasing, and the opposite is impossible. 
It seems that the physical mechanism of the stability of a system 
can be explained as following: Any deviation from its original state 
of a stable system will reduce the spectral entropy and violate the 
natural tendency so that the system will return to original state. On 
the contrary, the deviation from its original state of an unstable 
system will increase the spectral entropy that will enhance the de- 
viation and the system will be further away from its original state. 


20688 (CNIC—00619) Study on measuring mass flowrate 
and steam quality with orifice noise in a two phase flow sys- 
tem. Wang Wenran (Qinghua Univ., Beijing, BJ (China). Inst. of 
Nuclear Energy Technology); Tong Yunxian. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). May 1992. [6p.] (In Chinese). 
(TSHUNE-0040.). Order Number DE93623731. Source: OSTI; 
NTIS (US Sales Only); INIS. 

To measure two-phase flow mass flowrate and stream quality is 
an essential issue in the study of LOCA (loss-of-coolant accident). 
The authors have derived a model, which uses statistic average 
value of differential pressure square root and statistic variance of a 
throttling set in a two-phase flow system, to estimate the mass 
flowrate and steam quality. The correctness of the model has been 
proved in the orifice experiment of a two-phase flow system at 
pressure range of 5.8~12.1 MPa and steam quality from 
0.05~0.95, and a practical, semi-theoretical and semi-empirical 
model is fitted. The rms errors of mass flowrate and steam quality 
estimated by this model are 9.0% and 6.5% respectively. The re- 
sult from this study creates a method to measure two parameters 
in a two-phase flow system using a single orifice. 


20689 (CNIC—00633) Study on non-linear characteristics of 
density wave oscillation for a low pressure and low quality 
system with natural circulation. Xu Baocheng (Qinghua Univ., 
Beijing, BU (China). Inst. of Nuclear Energy Technology); Gao Zuy- 
ing. China Nuclear Information Centre, Beijing, BJ (China). May 





1992. [16p.] (In Chinese). (TSHUNE-—0044.). Order Number 
DE93623732. Source: OSTI; NTIS (US Sales Only); INIS. 

The density wave instability of a system with low pressure and 
low quality is studied by the time domain method, and two kinds of 
non-linear density wave oscillation are found. The mechanisms, 
characteristics and factors effected on these two oscillations have 
been analyzed. The following conclusions are obtained: 1. the 
density wave in an unstable area develops a finite continuous os- 
cillation. It becomes a constant amplitude oscillation if the system 
is approaching to the stable boundary, and the amplitude becomes 
larger along with the inlet subcooling increasing. If the system is 
far away from the stable boundary, a varying amplitude oscillation 
will be produced due to density oscillation coupling to compressible 
oscillation. 2. the action of feedback of nuclear power and void 
fraction on the wave oscillation is determined by time lagging 
phase of heat flux. In the case of 5 MW nuclear heating reactor 
this action intensifies instability. 3. By increasing the inertia of riser 
in the core outlet, the compressible density wave oscillation can be 
suppressed effectively and the system stability can be enhanced. 


20690 (CNIC—00639) Theoretical studies of density wave 
instability with low pressure and low quality and its applica- 
tion in low temperature nuclear heating reactors. Wang 
Dazhong (Qinghua Univ., Beijing, BU (China). Inst. of Nuclear En- 
ergy Technology); Gao Zuying; Zhang Zuoyi; Li Jincai. China 
Nuclear Information Centre, Beijing, BU (China). May 1992. [19p.] 
(In Chinese). (TSHUNE-0045.). Order Number DE93623733. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It was found that the research of two-phase flow instability with 
natural circulation was of importance to nuclear reactors and other 
heat transfer equipment. This paper is to summarize the theoretical 
studies on density wave instability with low pressure and low quality 
and natural circulation. It describes analytical methods for analysing 
two-phase flow density wave instability and the development of 
draft flux models and nonlinear problems. The estimation of linear 
stability boundary and effects of parameters on it in the two-phase 
flow with natural circulation are given. The results of non-linear 
density wave oscillation and dynamical instability are shown. it also 
explores the possibility to induce general excess entropy production 
criterion in two-phase flow, which was developed in non-equilibrium 
thermodynamics, to establish an energy principle of density wave 
instability. The spectral entropy features that can reveal the physi- 
cal mechanism of two-phase flow instability are also discussed. 
Finally, the application of obtained results to the safety design in 
the low temperature nuclear heating reactors is presented. 


20691 (CONF-9205147-—, pp. 68-75) Recent results: NMR of 
multiphase flows. Altobelli, S.A. (Lovelace Medical Foundation, 
Albuquerque, NM (US)); Caprihan, A.; Fukushima, E.; Jeong, E.K. 
Argonne National Lab., IL (United States). Jul 1992. From 10. sym- 
posium on energy engineering sciences: synergism of analysis, 
modeling, and experiment; Argonne, IL (United States); 11-13 May 
1992. In Proceedings of the tenth symposium on energy engineer- 
ing sciences: Synergism of analysis, modeling, and experiment. 
293p. Order Number DE92018777. Source: OSTI; NTIS. 

The physics of how velocity and concentration measurements 
can be performed in multiphase flows by nuclear magnetic reso- 
nance (NMR) is reviewed. The three strategies covered are (1) to 
follow a tagged slice and measure its displacement and deforma- 
tion in a known time; (2) to do the same with multiple tags in two 
dimensions; and (3) to measure velocity by its effect on the phase 
of nuclear spins undergoing flow. Several examples of multiphase 
flows measured by NMR methods are described. These include 
flows of (1) liquid in a partially filled horizontal cylinder rotating 
about its axis, (2) two immiscible liquids in the same geometry, (3) 
concentrated suspension of heavy plastic beads in lighter oil in a 
circular pipe, and (4) bubbles in liquid. 


20692 (DOE/ER/12813—1) Multiparticle imaging technique 
for two-phase fluid flows using pulsed laser speckle velocime- 
try: Final report, September 1988—November 1992. Hassan, T.A. 
Texas A and M Univ., College Station, TX (United States). Dept. of 
Nuclear Engineering. Dec 1992. 114p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER12813. 
Order Number DE93011734. Source: OSTI; NTIS; GPO Dep. 
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Contains thesis by T.K. Blanchat: Development of pulsed laser 
velocimetry techniques for measurement of two-phase interfacial 
drag in a horizontal stratified flow 

The practical use of Pulsed Laser Velocimetry (PLV) requires the 
use of fast, reliable computer-based methods for tracking 
numerous particles suspended in a fluid flow. Two methods for per- 
forming tracking are presented. One method tracks a particle 
through multiple sequential images (minimum of four required) by 
prediction and verification of particle displacement and direction. 
The other method, requiring only two sequential images uses a dy- 
namic, binary, spatial, cross-correlation technique. The algorithms 
are tested on computer-generated synthetic data and experimental 
data which was obtained with traditional PLV methods. This 
allowed error analysis and testing of the algorithms on real engi- 
neering flows. A novel method is proposed which eliminates 
tedious, undersirable, manual, operator assistance in removing er- 
roneous vectors. This method uses an iterative process involving 
an interpolated field produced from the most reliable vectors. Meth- 
ods are developed to allow fast analysis and presentation of sets 
of PLV image data. Experimental investigation of a two-phase, hori- 
zontal, stratified, flow regime was performed to determine the 
interface drag force, and correspondingly, the drag coefficient. A 
horizontal, stratified flow test facility using water and air was 
constructed to allow interface shear measurements with PLV tech- 
niques. The experimentally obtained local drag measurements 
were compared with theoretical results given by conventional inter- 
facial drag theory. Close agreement was shown when local 
conditions near the interface were similar to space-averaged condi- 
tions. However, theory based on macroscopic, space-averaged 
flow behavior was shown to give incorrect results if the local gas 
velocity near the interface as unstable, transient, and dissimilar 
from the average gas velocity through the test facility. 


20693 (DOE/ER/13896-5) Macrostatistical hydrodynamics: 
Progress report, September 15, 1992-—September 14, 1993. 
Brenner, H. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Dept. of Chemical Engineering. 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13896. Order Number DE93012289. Source: OSTI; NTIS; 
GPO Dep. 

This research aims to correlate the macroscopic rheological be- 
havior of suspensions with their statistical microstructure. This 
fundamental knowledge will benefit a host of technologies, including 
geothermal energy production, petroleum production and refining, 
and synfuels processing. The approach involves a novel combina- 
tion of experiments, numerics, and theory. Experiments primarily 
involve tracking small balls as they fall slowly through otherwise 
quiescent suspensions of neutrally buoyant particles. Detailed tra- 
jectories of the balls, obtained either with new experimental 
techniques or by numerical simulation, are statistically interpreted 
in terms of the mean settling velocity and the dispersion about the 
mean. Determining the mean settling velocity of balls that are small 
relative to the suspended particles is a means of measuring the 
macroscopic zero-shear-rate viscosity without significantly disturb- 
ing the original microstructure; therefore, falling-ball rheometry is a 
powerful tool for use in studying the effects of microstructure on 
the macroscopic properties of suspensions. The dispersion about 
the mean yields information about the particle interactions. To date, 
the mean and dispersivity of a falling sphere’s velocity has been 
determined as a function of the tracer sphere size and the sus- 
pended particle size, shape, and concentration. Currently, the 
pressure drop caused by the falling ball is being measured also. 
This will provide a much needed benchmark problem for numerical 
studies, as well as provide another measure of the macroscopic re- 
sponse of a suspension as a function of its microstructure. Also 
begun recently are two studies of boundary effects in two-phase 
fluids: the determination of the torque on a small ball spinning in a 
suspension and the determination of the velocity of a small ball 
rolling down the wall of a container holding a suspension. 


20694 (DOE/ER/14269-1) Wave dynamics on falling films 
and its effects on heat/mass transfer: Progress report, June 
15, 1992—June 14, 1993. Chang, H.C. Notre Dame Univ., IN 
(United States). Dec 1992. 7p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FG02-92ER14269. Order Num- 
ber DE93013392. Source: OSTI; NTIS; GPO Dep. 

Wave evolution on a falling film is important in many industrial 
processes such as fiber coating, paper coating, pollutant scrubbing, 
etc. If the film flows down a cylindrical fiber, the wave transitions 
are different from those on a vertical plane. Saturated waves are 
not observed unless film thickness is below a critical value; if 
above, the waves grow rapidly to form drops with characteristic di- 
mension close to capillary length scale. Some important open 
problems in these two wave formation processes were studied. 


20695 (DOE/ER/45131-T2) [The physics of pattern forma- 
tion of liquid interfaces]. Pittsburgh Univ., PA (United States). 
[1993]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-84ER45131. Order Number 
DE93013333. Source: OSTI; NTIS; GPO Dep. 

Energy consumption in fabrication of materials for all applications 
is process dependent. Improvements in the ability to process mate- 
rials are of great importance to the DOE mission. This project 
addresses basic science questions related to the processing of ma- 
terials and is aimed at understanding growth of interfaces and 
evolution of patterns on interfaces, both macroscopic and micro- 
scopic. Three laboratory experiments are proposed: A study of the 
changes in patterns available to the growth of a macroscopic 
interface when that interface is grown over one of a variety of “mi- 
croscopic” lattices; a study of reversible aggregation of colloidal 
particles in a mixed solvent, and of the interactions and relaxations 
of both solvent and suspended particles when thermodynamic con- 
ditions are changed for a liquid matrix with suspended particles or 
fibres; and, an investigation of the sedimentation of particles in a 
quasi-two-dimensional viscous fluid, with attention both to the dy- 
namics of the flow and to the roughness of the resulting surface of 
settled particles. 


20696 (DOE/FTR-93010182) [Hypersonic technologies]: 
Foreign trip report, 23-31 January 1993. Bertin, J.J. Sandia Na- 
tional Labs., Albuquerque, NM (United States). 25 Feb 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93010182. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

A week long meeting of representatives of the hypersonic 
community from the U.S., Europe, and Japan was held at Sophia- 
Antipolis, France, from 25-29 January 1993. A tutorial for young 
professionals was held on Monday and Tuesday. It was well at- 
tended and well financed. Presentations made during that portion 
of the program dealing with the European Hypersonic Data Bane 
(EHDB) clearly indicated that the Europeans are committed to de- 
veloping the technology bane for hypersonic vehicles. | believe 
these activities will bring the European community into approximate 
parity with the U.S. technology capabilities. Even more impressive 
was the program being pursued by the Japanese. The program 
combines Computational Fluid Dynamics (CFD), ground-based 
testing, and flight testing. Furthermore, a close relationship be- 
tween the hypersonic researchers and Fujitsu should enhance the 
ability to develop machines that become part of the tech base it- 
self. This well-integrated program should allow the Japanese to 
make great strides during this decade. 


20697 (DPW-4051) [Travel to Argonne National Laboratory 
to obtain information on the Heat Transfer Rig, January 5, 
1951]. Cherney, B.J. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). 11 Dec 1951. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-419). Order Number DE93010584. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The writer visited Wm. A. Chern at the Argonne National Labora- 
tory on 12-5-51 to obtain background information on the “Heat 
Transfer Rig” and much operating data that may be applicable to 
moderator purification. Findings of his trip are reported in this pa- 
per. 


20698 (ENEA-RT-DISP-91-02) Numerical-analytical meth- 
ods for thermal diffusion in solids. Dini, D. ENEA, Rome (Italy). 
Direzione Sicurezza Nazionale e Protezione Sanitaria. Jul 1991. 


108p. (In Italian). (RT/DISP—91-02). Order Number DE93784685. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Some semi-analytical methods, developed for solving the equa- 
tion for mono-dimensional thermal diffusion in plane and cylindrical 
geometry, are presented. Such methods (numerical and analytical) 
solve the heat conduction equations for discrete time intervals and 
give the solution in terms of functions dependent only from spatial 
variables. The SATAN computer code, which implements such 
methods, is described. 


20699 (JAERI-M—92-131) Thermal properties of multi- 
component gas mixture. Takeda, Tetsuaki (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Ogawa, Masuro; Han Bing. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Sep 1992. 132p. (In Japanese). Order Num- 
ber DE93788266. Source: OSTI; NTIS; INIS. 

When we perform experiments or numerical calculations on heat, 
momentum and mass transfer, it is necessary to know thermal 
properties of fluids. However, as there are few experimental data 
of the thermal properties for multi-component gas mixtures, we 
need to evaluate the thermal properties of the multi-component gas 
mixture to investigate thermohydraulic phenomena. The equations 
for thermal properties are useful for numerical calculations in the 
gas mixture with the properties dependent on gas temperature, 
pressure and concentration of gas species. This paper deals with 
the thermal properties of the multi-component gas mixture that is 
produced at a pipe rupture accident of high temperature gas 
cooled reactors. Particularly, transport properties were calculated 
from a theoretical and an empirical correlations. As most of the 
equations in the present paper are expressed as general formulas, 
the thermal properties of other gas mixture can be simply evalu- 
ated by the equations. (author). 


20700 (JAERI-M-92-181) Structure, thermodynamics, and 
dynamical properties of supercooled liquids. Kambayashi, 
Shaw (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Dec 1992. 135p. (In Japanese). Order Num- 
ber DE93788387. Source: OST]; NTIS; INIS. 

The equilibrium properties of supercooled liquids with repulsive 
soft-sphere potentials, u(r) = e(a/r)", have been obtained by solving 
the integral equation of the theory of liquids and by performing 
constant-temperature molecular dynamics (MD) simulations. A ther- 
modynamically consistent approximation, proposed recently by 
Rogers and Young (RY), has been examined for the supercooled 
soft-sphere fluids. Then, a new approximation for the integral equa- 
tion, called MHNCS (modified hypernetted-chain integral equation 
for highly supercooled soft-sphere fluids) approximation, is pro- 
posed. The solution of the MHNCS integral equation for highly 
supercooled liquid states agrees well with the results of computer 
simulations. The MHNCS integral equation has also been applied 
for binary soft-sphere mixtures. Dynamical properties of soft-sphere 
fluids have been investigated by molecular dynamics (MD) simula- 
tions. The reduced diffusion constant is found to be insensitive to 
the choice of the softness of the potential. On the other hand, the 
spectrum of the velocity autocorrelation function shows a pro- 
nounced dependence on the softness of the potential. These 
significant dynamical properties dependent on the softness param- 
eter (n) are consistent to dynamical behavior observed in liquid 
alkali metals and liquefied inert gases. The self-part of the density- 
density autocorrelation function obtained shows a_ clear 
nonexponential decay in intermediate time, as the liquid-glass tran- 
sition is approached. (J.P.N.) 105 refs. 


20701 (LA-UR-93-923) Towards a better hydro for dynamic 
mix calculations. Binstock, J. Los Alamos National Lab., NM 
(United States). [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9303126-1: 4. international workshop on the physics of 
compressible turbulent mixing, Cambridge (United Kingdom), 29 
Mar - 1 apr 1993). Order Number DE93010702. Source: OSTI; 
NTIS; GPO Dep. 

A difference equation technique suitable for clean, dynamic mix, 
and turbulence Lagrangian calculations is shown. This new tech- 
nique is compared to the standard one for clean one-dimensional 
calculations of the Noh, Sedov Blast Wave, and Strong Shock Tube 
test problems, and for a one-dimensional two-phase flow dynamic 





mix calculation of a modified Noh problem, all test problems involv- 
ing shocks. The new technique is shown to dramatically reduce the 
noise in the calculated hydrodynamic quantities of pressure, den- 
sity, specific internal energy, and Lagrangian interface velocity. 


20702 (LA-UR-93-1059) Experimental study of instability 
growth patterns of a shock- accelerated, thin fluid layer. Ja- 
cobs, J.W. (Arizona Univ., Tucson, AZ (United States). Dept. of 
Aerospace and Mechanical Engineering); Jenkins, D.G.; Klein, D.L.; 
Benjamin, R.F. Los Alamos National Lab., NM (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9303126-2: 4. in- 
ternational workshop on the physics of compressible turbulent 
mixing, Cambridge (United Kingdom), 29 Mar - 1 apr 1993). Order 
Number DE93010741. Source: OSTI; NTIS; GPO Dep. 

We have discovered a remarkable set of flow patterns induced 
by shock acceleration of two nearby, perturbed interfaces. Using 
planar laser-induced fluorescence (PLIF), we observe three distinct 
patterns in the nonlinear evolution of Richtmyer-Meshkov (RM) in- 
stabilities associated with this flow. We observe two patterns 
dominated by vortex pairs and one pattern showing no vortex pair- 
ing (until late time) for initial conditions that are indistinguishable by 
measurement techniques available for our work. The flow is initi- 
ated by spatially periodic perturbations imposed on a “gas curtain” 
interacting with a planar shock wave. These flow patterns are not 
predictable nor controllable in our experiments. Our measurements 
appear to be the first observations of a shock-driven flow exhibiting 
characteristics of bifurcation. Results were recently published, and 
more detailed results are forthcoming. We present here a brief 
description of the experiment, summary of results, and a vortex- 
based explanation of the phenomena. 


20703 (PNL-SA-18878) A four-field approach towards de- 
veloping a mechanistic model for multiphase flow. Kelly, J.M. 
Pacific Northwest Lab., Richland, WA (United States). [1993]. 35p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93006572. Source: OSTI; NTIS; INIS; GPO Dep. 

A four-field model has been developed to provide a more mech- 
anistic treatment of multiphase flow. In a gas/liquid system, the 
four-field approach considers two continuous (liquid and vapor) and 
two discrete (bubbles and drops) fields. Modeling each phase as a 
combination of two forms, each with a distinct interface geometry 
and velocity field, provides a more physically realistic framework for 
two-phase flow analysis than the commonly used two-fluid model. 
The four-field model and first-generation constitutive models are 
described. Simulations of air/water bubble coalescence tests are 
presented and correlation deficiencies noted. Further efforts to de- 
velop mechanistic models for the processes that create or destroy 
interfacial area are planned as part of this program. 


20704 (RISO-M-—2939(EN)) Reynolds stress model, alge- 
braic stress model, and k-« model. Chinh Minh Trinh. Risoe 
National Lab., Roskilde (Denmark). Combustion Dept. Feb 1993. 
43p. Order Number DE93784737. Source: OSTI; NTIS; Also avail- 
able from Risoe Library, DK-4000 Roskilde, Denmark. 

A review is given of the modelling of the pressure-strain, the dif- 
fusion and the dissipation terms in the Reynolds stress equations, 
which together with the convection and production terms form 
Reynolds stress models. It is further shown how the algebraic 
stress model can be derived from the assumption that the ratios 
between the Reynolds stresses ujuj, (Reynolds stresses are more 
correctly defined as 7; = pujuj;) and the turbulent kinetic energy k 
are only weak functions of position and therefore can be approxi- 
mated with constants. Finally the k-e model is treated. Compared 
the Reynolds stress and algebraic stress models, this is a simple 
model, and it is popular and has found widespread application. The 
pressure-strain term modelling includes separate models for three 
different contributions: the return-to-isotropy, the rapid distortion, 
and the influence of a nearby wall. Several models are described 
including empirical constants for each. Two simple models for the 
return-to-isotropy and the rapid terms have been studied in detail 
and their constants have been evaluated from the experimental 
data of simple shear flows. For the diffusion and dissipation, some 
models based on transport equations for these processes are de- 
scribed. Pressure and viscous diffusion terms are negligible in 
highly turbulent flows. The boundary conditions model description 
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includes for wall boundaries a two-layer log law model for the ve- 
locities and for the turbulent kinetic energy k and the turbulent 
energy dissipation « a model based on the equilibrium hypothesis 
valid in the layer 30 < y* < 400. At symmetry planes and lines, 
normal gradients are set to zero for all quantities. All treated turbu- 
lent models are high Reynolds number models. They are given in 
Cartesian coordinates. (au) (5 tabs., 8 ills., 62 refs.). 


20705 (RISO-R-647(EN)) Turbulence modelling of confined 
swirling flows. Chinh Minh Trinh. Risoe National Lab., Roskilde 
(Denmark); Risoe National Lab., Roskilde (Denmark). Combustion 
Dept. Feb 1993. 183p. Order Number DE93784734. Source: OSTI; 
NTIS; Also available from Risoe Library, DK-4000 Roskilde, Den- 
mark. 

Five test cases including a parallel and four confined swirling 
flows are calculated by means of the computer code FLOWS3D from 
Harwell Laboratory. The k-e model (KEM) and Reynolds stress 
model RSM are used to calculate isothermal flows, but to calculate 
non-isothermal flows RMS with only molecular diffusion, KEM and 
Reynolds flux model (RFM) are used. The wall reflection term 
(WRT) in RSM is implemented in all cases. This term can be diffi- 
cult to implement in flows with complex geometries. Body-fitted grid 
is used in cases, which have complex geometries. However, to 
compare with body-fitted grid, rectangular grid is also applied. All 
turbulence models together with their boundary conditions are de- 
scribed in detail. A detail of WRT for north (south), down (up) and 
divergent wall is also described. Results used to compare with ex- 
perimental data are shown as velocity profiles. For complex flows, 
figures with streamlines, velocity vectors and turbulent kinetics en- 
ergy figures are also presented.(au) (5 tabs., 114 ills., 41 refs.). 


20706 (SAND-92-2847C) Use of a genetic algorithm to 
solve two-fluid flow problems on an NCUBE multiprocessor 
computer. Pryor, R.J.; Cline, D.D. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930404-9: International topical meeting on mathematical 
methods and supercomputing in nuclear applications (M&C+SNA 
93), Karlsruhe (Germany), 19-23 Apr 1993). Order Number 
DE93009630. Source: OSTI; NTIS; INIS; GPO Dep. 

A method of solving the two-phase fluid flow equations using a 
genetic algorithm on a NCUBE multiprocessor computer is pre- 
sented. The topics discussed are the two-phase flow equations, 
the genetic representation of the unknowns, the fitness function, 
the genetic operators, and the implementation of the algorithm on 
the NCUBE computer. The efficiency of the implementation is in- 
vestigated using a pipe blowdown problem. Effects of varying the 
genetic parameters and the number of processors are presented. 
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Refer also to citation(s) 19107, 19366, 19367, 19433, 19487, 
19688, 20260, 20431, 20653, 21023, 21087 


20707 (CONF-9205147-, pp. 102-111) Transport in random 
porous media. Torquato, S. (North Carolina State Univ., Raleigh 
(US)). Argonne National Lab., IL (United States). Jul 1992. From 
10. symposium on energy engineering sciences: synergism of 
analysis, modeling, and experiment; Argonne, IL (United States); 
11-13 May 1992. In Proceedings of the tenth symposium on energy 
engineering sciences: Synergism of analysis, modeling, and exper- 
iment. 293p. Order Number DE92018777. Source: OSTI; NTIS. 

The determination of the effective transport properties of a ran- 
dom porous medium remains a challenging area of research 
because the properties depend on the medium morphology in a 
highly complex fashion. This paper reviews recent progress we 
have made on several aspects of this problem. 


20708 (CONF-921267—1) Test specifications, specimen de- 
sign and Instrumentation test data interpretation. Theiss, T.J. 
Oak Ridge National Lab., TN (United States). [1992]. 23p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Oak Ridge Na- 
tional Laboratory (ORNL) biaxial shallow-flaw fracture toughness 
testing program; Oak Ridge, TN (United States); 17 Dec 1992. Or- 
der Number DE93012338. Source: OSTI; NTIS; INIS; GPO Dep. 
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This pertains to uniaxial three-point bend beams and ORNL biax- 
ial cruciform specimens. 


20709 (DOE/CE/40777—11) On-machine sensors to mea- 
sure paper mechanical properties. Hall, M.S.; Brodeur, B.H.; 
Jackson, T.G. Institute of Paper Science and Technology, Atlanta, 
GA (United States). [1992]. 42p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-86CE40777. 
(CONF-9211216—1: Department of Energy/industry advanced sen- 
sors technical conference, Warwick, RI (United States), 4 Nov 
1992). Order Number DE93010637. Source: OSTI; NTIS; GPO 
Dep. 

The measurement of the velocity of ultrasound provides a non- 
destructive means to characterize the mechanical properties of 
paper. The objective of this program is to develop sensors capable 
of making such measurements in the thickness and in-plane direc- 
tions of paper while the paper is moving at line speed on the paper 
machine. This would allow continuous monitoring of product quality 
as well as provide data for controlling the papermaking process. 


20710 (DOE/ER/14180-2) Application of magnetomechani- 
cal hysteresis modeling of magnetic techniques for monitoring 
neutron embrittlement and biaxial stress: First year report, 
June 1991—June 1992. Sablik, M.J.; Kwun, H.; Burkhardt, G.L.; 
Rollwitz, W.L.; Cadena, D.G. Southwest Research Inst., San Anto- 
nio, TX (United States). 31 Jan 1993. 78p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-91ER14180. 
Order Number DE93009759. Source: OSTI; NTIS; INIS; GPO Dep. 
Objective of this project is to investigate experimentally and theo- 
retically the effects of neutron embrittlement and biaxial stress on 
magnetic properties in steels, using various magnetic measurement 
techniques. If neutron embrittlement and biaxial stress can be mea- 
sured via changes in magnetic properties, this should ultimately 
assist in safety monitoring of nuclear power plants and of gas and 
oil pipelines. This first-year report addresses the issue of using 
magnetic property changes to detect neutron embrittlement. The 
magnetic measurements were all done on irradiated specimens 
previously broken in two in a Charpy test to determine their embrit- 
tlement. The magnetic properties of the broken charpy specimens 
from D.C. Cook did not correlate well with fluence or embrittlement 
parameters, possible due to metallurgical reasons. correlation was 
better with Indian Point 2 specimens, with the nonlinear harmonic 
amplitudes showing the best correlation (R*°~0.7). However, corre- 
lation was not good enough. It is recommended that tests be done 
on unbroken irradiated Charpy specimens, for which magnetic 
characterization data prior to irradiation is available, if possible. 


20711 (IS-M-741) Ultrasonic inspection, material noise and 
surface roughness. Bilgen, M. (Ames Lab., IA (United States)); 
Rose, J.H.; Nagy, P.B. Ames Lab., IA (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-82. Grant Eco-9008272. (CONF-920799~7: 
Review of progress in quantitative nondestructive evaluation 
(NDE), La Jolla, CA (United States), 19-24 Jul 1992). Order Num- 
ber DE93011560. Source: OSTI; NTIS; INIS; GPO Dep. 

The phase-screen approximation (PSA) can be used to model in- 
teraction of ultrasound with rough surfaces if the height variation is 
small and correlation length is large relative to wavelength. Material 
noise is enhanced for early times and decreased for late times. 
PSA can caiculate ultrasound transmission through random rough 
surfaces; as a numerical method, it will be most appropriate for 
complicated m=problems such as rough curved surfaces, where 
the Boundary Integral Equation is too time-consuming. PSA can 
serve as a starting point for analyzing the physics of transmission 
through rough surfaces. However, it needs corrections to the am- 
plitude of the transmitted wave. Nonetheless, it can serve as the 


basic engineering model for the effects of surface roughness on ul- 
trasonic inspections. 


20712 


(JAERI-M-92-171) Basic experiment on preprocess- 
ing of ultrasonic signal by inverse filtering technique. Ishikawa, 
Nobuyuki (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Fujii, Yoshio; Shinohara, 
Yoshikuni. Japan Atomic Energy Research Inst., Tokyo (Japan). 
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Nov 1992. 29p. (In Japanese). Order Number DE93788365. 
Source: OSTI; NTIS; INIS. 

One of the problems in measuring object location by synthetic 
aperture method is the effect of electro-acoustic conversion charac- 
teristics, which degradates measurement resolution. In this study, 
we apply an inverse filtering technique for preprocessing in the 
synthetic aperture method to compensate this effect and thereby to 
improve the resolution. This report describes the result of basic ex- 
periment on the characteristics of electro-acoustic conversion and 
the effectiveness of the inverse filtering technique. (author). 


20713 (Juel-2692) Nondestructive testing of high- 
temperature alloys by small angle neutron scattering (SANS). 
Widera, M.T.; Krautwasser, P.; Schuster, H.; Nickel, H. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Reaktorw- 
erkstoffe; Technische Hochschule Aachen (Germany). Nov 1992. 
166p. (In German). Order Number DE93786052. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Dissertation submitted by M.T. Widera. 

The suitability of the Small Angle Neutron Scattering (SANS) 
technique for the measurement of microstructural parameters of 
high-temperature alloys has been studied. The aim was the non- 
destructive determination of the creep damage for the estimation of 
the residual lifetime of service loaded gas turbine blades. In the 
first step the quantitative correlation between the SANS Signal and 
the microstructure of the material has been investigated using two 
oxide dispersion strengthened (ODS) alloys of simple microstruc- 
ture. The size distributions of the dispersoid in the as-received 
alloy and the thermally induced growth of the dispersoid have been 
measured. Good agreement with results of transmission electron 
microscopy examinations was found. Subsequently the relationship 
between the SNS signal and the strain of a typical, creep loaded, 
'-strengthened Ni-base superalloy has been investigated. In a se- 
ries of creep specimens made from the cast superalloy IN100, 
systematically increasing amounts of creep strain have been pro- 
duced. With these specimens two parameters can be derived from 
the SANS scattering curve, each pair of values having a clear 
relationship with the creep strain. A hypothesis is discussed con- 
cerning the related scattering mechanism. (orig.). 


20714 (KCP-613-5040) Sine and random vibration program 
evaluation on vibration control systems: Final report. Hubert, 
R.R.; Hsiung, A. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Apr 1993. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE93011974. Source: OSTI; NTIS; 
GPO Dep. 

The software used to perform sinusoidal vibration and random 
vibration has been evaluated. The effects of changing the parame- 
ters in the test setups have been studied. In doing this, the 
capabilities and limitations of the software have been noted and 
documented in the operating procedures for the systems. By docu- 
menting the software capabilities and limitations, the operation has 
been improved by avoiding operations that are not possible with the 
current software. The operation has also been improved through a 
better understanding of the effects of test parameter changes. The 
procedure for performing random vibration has been updated. A 
procedure for performing sinusoidal vibration has been issued. 


20715 (ORNL/FTR-4418) [A visit to The Netherlands to 
attend an international symposium entitled, “Ultra High Tem- 
perature Mechanical Testing”): Foreign trip report, September 
19-27, 1992. Jenkins, M.G. Oak Ridge National Lab., TN (United 
States). 12 Oct 1992. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93011665. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler visited The Netherlands to attend an international 
symposium entitled, Ultra High Temperature Mechanical Testing, 
during which key aspects of gripping and alignment, temperature 
measurement and calibration, heating equipment and control, 
extensometry and imaging, and, finally, testing techniques and ex- 
perience involving advanced materials at temperatures >2000°C 
were emphasized. At conclusion of the symposium, the materials 
testing facilities at the Joint Research Center (JRC) for the Euro- 
pean community (EC) in Petten, The Netherlands, were toured. 





Methods of mechanical testing for advanced materials such as su- 
per alloys, intermetallics, monolithic ceramics, and continuous 
fiber-reinforced ceramic composites (CFCCs) were examined and 
discussed at the German Aerospace Research Establishment 
(DLR) in Cologne, Germany. 


20716 (SAND-—93-8226) An experimental/analytical evalua- 
tion of biaxial sheet failure. Lee, K.L.; Brandon, S.L.; 
Horstemeyer, M.F.; Korellis, U.S. Sandia National Labs., Livermore, 
CA (United States). Mar 1993. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DR00789. 
Order Number DE93010620. Source: OSTI; NTIS; GPO Dep. 

An experimental test system has been developed to support nu- 
merical modeling analysis of sheet metal failure. The system 
consists of a planar biaxial test frame, cruciform specimens and 
grips, and custom software to control the frame’s actuators. Thin 
aluminum 6061-0 specimens are loaded to the point of incipient 
failure under different biaxial stress ratios. The data from these 
tests are used in validating a constitutive plasticity/failure model for 
aluminum 6061-0 by comparison with finite element predictions. 9 
refs, 8 figs, 2 tabs. 


20717 (Y-2447) Design and evaluation of a uniaxial pull 
test for lithium hydride/deuteride. Waldrop, D.A. (Oak Ridge Y- 
12 Plant, TN (United States)); Marsicek, M.J.; Liu, K.C. Oak Ridge 
Y-12 Plant, TN (United States). Dec 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE93010760. Source: OSTI; NTIS; 
GPO Dep. 

A uniaxial pull test was developed for determining tensile 
strength of lithium hydride (LiH). Objectives were to establish the 
capability of acquiring highly credible uniaxial strength data using a 
conventional pull specimen and to assess compatibility of existing 
data bases from disk flexure, four-point bend, and ring tensile 
tests. A specimen was designed using elliptic contours between 
gage section and button-head ends to minimize stress concentra- 
tions. A finite-element stress analysis was performed. Bending 
strains resulting from load train misalignment were also minimized 
by close tolerancing of the gripping fixture and the use of 
hydraulic-universal joints. Twenty specimens were fabricated and 
tested for a preliminary date base. Bending studies were con- 
ducted on two specimens. Within the load range of interest, 
bending stresses accounted for about 1% of the nominal stress. 
The test provided reliable, true-uniaxial strength data. Comparison 
with existing data bases suggests that high-stress gradients within 
a specimen may alter strength distribution. 8 refs, 13 figs, 1 tab. 


4210 Combustion Systems 
Refer also to citation(s) 20114, 20705 


20718 (ETDE-mf-93785839) Planning, construction and 
testing of a circulating fluidized-bed steam generator based on 
the incineration of raw lignite (former GDR) - experimental 
phase. Final report. Abel; Knippschild; Manss. Thyssen Industrie 
AG Henschel, Kassel (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Oct 1991. 56p. (in 
German). Contract BMFT 0326729A. Order Number DE93785839. 
Source: OSTI; NTIS (US Sales Only). 

The objective of the research and development project was the 
performance of combustion tests with Central German lignite (Pro- 
fen) with a high content of sulphur and socalled 'saliniferous lignite’ 
(Merseburg-Muenchelin), which owing to its high water and ash 
content has an extremely low calorific value. Because of the 
favourable development cost, the combustion of saliniferous lignite 
is an interesting primary energy source from the energy politics 
point of view. The research and development project was to create 
the preconditions for preparing appropriate planning fundamentals 
for the design, construction and operation of a circulating fluidized- 
bed steam generation plant. In this connection, the main purpose 
was to investigate by a variation of the major incineration parame- 
ters (fuel composition, Ca/S-Mol ratio, fluidized-bed temperature, 
primary and secondary air volume, flue gas recirculation), how the 
process should be conducted in the fluidized-bed reactor to enable 
this problematic fuel to be incinerated in a load range of 30 to 


42 ENGINEERING 
4260 Components, Electron Devices and Circuits 


100% ecologically acceptable. The measurements taken and anal- 
yses performed have shown that the Central German lignite with a 
high content of sulphur (Profen) can be incinerated with the Oe- 
coflow system whilst meeting all emission limitation requirements. 
The applicable limiting values were not exceeded neither at the 
stationary measuring points nor during load changes. A definite 
statement on the test with saliniferous lignite cannot yet be made 
owing to the short testing time. (orig.) With 11 tabs., 13 figs. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 18781, 20046, 20047 


4230 Marine Engineering 


Refer also to citation(s) 18853 


20719 (NEI-DK-1129) EVA: A programme for extreme 
value analyses. Dansk Hydraulisk Inst., Hoersholm (Denmark). 
Oct 1991. [66p.] Contract ENS-1313/90-0016. Order Number 
DE93784729. Source: OSTI; NTIS. 

EFP-90. 

The relationship between extreme events and their return peri- 
ods relates to the design of structures and systems which often 
rely on an estimated design event X7, assessed to occur once per 
T years on average. In order to make inferences about extreme 
events corresponding to design return periods beyond the time 
range of observed data, this computer programme EVA (Extreme 
Value Analysis) was developed. It is based on a frequency analysis 
approach. The connection between the sample data and design 
events is obtained by use of a theoretical probability distribution as 
a model for the extreme events. EVA facilitates and improves the 
analysis of extreme events originating from time series such as 
precipitation, runoff, wind, wave, currents. For the estimation of 
T-year events and associated confidence limits EVA provides verifi- 
cation of inherent assumptions, provision of alternative theoretical 
distributions as candidates for representing the population of 
events, estimation of statistical parameters of a selected distribu- 
tion, appropriateness of fit tests for evaluating the distribution 
hypothesis, estimation of T-year events, X7 for accepted candidate 
distributions, assessment of the uncertainty of X; caused by a 
limited sample, and confidence limits of data sample. Relevant sta- 
tistical issues, as an aid to interpretation and use of results, and 
guidelines on operation are given. (AB). 
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Refer also to citation(s) 18936, 18941, 19369, 19403, 19814, 
19913, 19983, 20290, 20301, 20320, 20441, 20803, 20805, 20886, 
21031, 21032, 21057, 21058, 21059, 21060, 21086, 21088, 21089, 
21132, 21134, 21135, 21136, 21177, 22510 


20720 (DOE/FTR-93010403) [Cutting parameters with 
Lasag lasers]: Foreign trip report, February 23—March 2, 1993. 
Kalejs, J.P. (Mobil Solar Energy Corp., Billerica, MA (United 
States)). National Renewable Energy Lab., Golden, CO (United 
States); Mobil Solar Energy Corp., Billerica, MA (United States). 25 
Mar 1993. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93010403. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The objectives of the trip were to review lower-tier subcontrac- 
tor’s program (MSEC-18 with Lasag) and discuss future plans on 
Nd:YAG laser cutting program for thin EFG material. 


20721 (ENEA-RT-INN—90-67) Small signal theory of pulse 
propagation in free electron lasers. Dattoli, G.; Fang, H.; 
Richetta, M.; Torre, A. ENEA, Frascati (Italy). Dipt. Sviluppo Tec- 
nologie di Punta. Jun 1991. 44p. (RT/INN—90-67). Order Number 
DE93784564. Source: OSTI; NTIS (US Sales Only). 

This paper reconsiders theory of pulse propagation in free elec- 
tron lasers operating with arbitrary gain. It shows that the dynamics 
can be accounted for by collective longitudinal excitations of super 
mode type and discusses their properties. A study is made of the 
inter-play between the optical packet longitudinal dimension and 
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electron beam energy spread, along with the induced gain depres- 
sion. Semi-analytical formulas for the gain, pulse length, etc., are 
finally presented. 


20722 (ENEA-RT-INN-91-12) FEL gain parametrization. 
Dattoli, G.; Giannessi, L.; Fang, H.; Torre, A. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. Jun 1991. 7p. (RT/INN— 
91-12). Order Number DE93784699. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This note presents a simple formulae reproducing the FEL (free 
electron laser) gain in a wide region of small signal gain coeffi- 
cients. 


20723 (ENEA-RT-INN—91-14) Excimer laser development at 
Enea in Frascati (Italy) under the Eurolaser programme. Bol- 
lanti, S.; Di Lazzaro, P.; Flora, F.; Giordano, G.; Letardi, T.; 
Schina, G.; Fu, S.; Gerardino, A.; Lisi, N. ENEA, Frascati (Italy). 
Dipt. Sviluppo Tecnologie di Punta. May 1991. 14p. (CONF- 
901293-4: Lasers '90: 13th international conference on lasers and 
applications, San Diego, CA (United States), 10-14 Dec 1990; 
RT/INN-91-14). Order Number DE93784696. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The European Communities’ EUREKA Project EU213 aims at 
developing, through a collaboration between the Netherlands, 
United Kingdom and Italy, excimer laser sources with an average 
power of the order of 1 kW. Different combinations of energy/pulse- 
repetition rates have been taken into consideration: the Italian 
contribution will be limited to two systems, having 10 J/pulse, 100 
Hz and 1 J/p, 1 kHz as operating parameters, respectively. The 
work will be carried out by means of a collaboration between 
ENEA (the Italian Agency for Energy, New Technologies and the 
Environment), Off. Galileo and Irvin Elettronica. The operation of 
the final systems is planned for the end of 1992. At the beginning 
of the project, the following basic lines were decided: preionization: 
X-ray; excimer: XeCl ; intermediate step: two prototypes in full 
scale with respect to energy/pulse, but with average power of 
about 100 W; second step: scale in rep. rate up to the final power; 


theoretical work: special attention to simulation codes, especially to 
kinetic codes, codes for MOPA systems and codes for acoustic 
waves generated by the discharge. 


20724 (ETDE-IT—93-132) Analytic and numerical study of 
two-frequency undulator radiation. Ciocci, F.; Dattoli, G.; Gian- 
nessi, L.; Torre, A.; Voykov, G. ENEA, Frascati (Italy). Dipt. 
Sviluppo Tecnologie di Punta. 1992. 12p. Order Number 
DE93784563. Source: OSTI; NTIS (US Sales Only). 

This paper examines the spetroscopic detaiis of the two- 
frequency undulator, a recently proposed device to suppress the 
side-band instability in free electron lasers. It presents an analytical 
and numerical approach to the problem and discusses the intrinsic 
differences between the brightness of one- and two-frequency un- 
dulators. An analysis is made of the dependences of the emission 


on various physical parameters, including the electron beam quali- 
ties. 


20725 (INIS-mf-13388, pp. 401-402) Development of 8K 
channel 100 MHZ Wilkinson type ADC. Mukhopadhyay, P.K. 
(Bhabha Atomic Research Centre, Bombay (India). Electronics 
Div.); Marballi, K.R. Department of Atomic Energy, Bombay (india). 
1991. [568p.) (CONF-9112147—-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. ANALOG-TO-DIGITAL CONVERT- 
ERS/design; DESIGN; COINCIDENCE METHODS; EQUIPMENT 
INTERFACES; PERFORMANCE 


20726 (KCP-—613-5001) Evaluation of surfactant-water mix- 
tures as cleaning agents. Harding, W.B. Allied-Signal Aerospace 
Co., Kansas City, MO (United States). Kansas City Div. Feb 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE93007020. Source: 
OSTI; NTIS; GPO Dep. 

Water solutions of several common surfactants were tested for 
their capabilities as cleaners in an ultrasonic cleaning process. 
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Glass and stainless steel test specimens were soiled with organic 
materials, cleaned in a test solution, and evaluated for cleanliness 
by the water-break test. No surfactant was able to clean all of the 
specimens sufficiently to pass the test. 


20727 (KCP-613-5039) Fabrication and analysis of a spe- 
cial optical connector containing a 1/4-inch-long optical fiber 
for DOI tests. Klingsporn, P.E. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Apr 1993. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE93013115. Source: 
OSTI; NTIS; GPO Dep. 

A technique was developed for fabricating a special optical con- 
nector containing an optical fiber of approximately 1/4-inch length 
for positioning in one end of an adapter to mate with a standard 
SMA optical connector that terminates a much longer optical fiber. 
A special holding block was devised for lapping and polishing both 
ends of the short fibers in four connectors simultaneously. The 
very short connector was for use in experiments at Sandia National 
Laboratories (SNL) in coupling a high-energy laser beam through 
the short fiber into the long fiber cable. On the basis of geometrical 
optics, an analysis was made of the distribution of light energy ar- 
riving at the rear face of the short, straight optical fiber segment as 
a function of the half-angle of a cone of light incident on the front 
face of the fiber segment. 


20728 (KCP-613-5042) Programmable logic devices: Final 
report. Jacobs, J.L. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Apr 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE93013117. Source: OSTI; NTIS; 
GPO Dep. 

Erasable programmable logic devices (EPLDs) were investigated 
to determine their advantages and/or disadvantages in Test Equip- 
ment Engineering applications. It was found that EPLDs performed 
as well as or better than identical circuits using standard TTL logic. 
The chip count in these circuits was reduced, saving printed circuit 
board space and shortening fabrication and prove-in time. Trou- 
bleshooting circuits of EPLDs was also easier with 10 to 100 times 
fewer wires needed. The reduced number of integrated circuits 
(ICs) contributed to faster system speeds and an overall lower 
power consumption. In some cases changes to the circuit became 
software changes using EPLDs instead of hardware changes for 
standard logic. Using EPLDs was fairly easy; however, as with any 
new technology, a learning curve must be overcome before EPLDs 
can be used efficiently. The many benefits of EPLDs outweighed 
this initial inconvenience. 


20729 (KCP-613-5045) Alternate cleaning methods for LC- 
CAs: Final report. Adams, B.E. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Apr 1993. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE93013116. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this project was to evaluate DI water followed by 
isopropyl alcohol (IPA) cleaning and no cleaning of leadless chip 
carriers (LCCs). Both environmentally safe methods were to be 
tested against the current chlorofluorocarbon (CFC) material clean- 
ing baseline. Several experiments were run to compare production 
and electrical yields of LCCs cleaned by all three methods. The 
critical process steps most affected by cleaning were wire bonding, 
sealing, particle induced noise detection (PIND), moisture content, 
and electrical. Yields for the experimental lots cleaned by CFC, DI 
water plus IPA, and no cleaning were 56%, 72%, and 75%, re- 
spectively. The overall results indicated that vapor degreasing/ 
ultrasonic cleaning in CFCs could be replaced by the aqueous 
method. No cleaning could also be considered if an effective dry 
method of particle removal could be developed. 


20730 (KCP-613-5113) ENSAFE fireset flex circuit analy- 
sis. Freeman, W.R. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Apr 1993. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE93013106. Source: OSTI; NTIS; 
GPO Dep. 





Finite element analysis (FEA) was used to investigate the possi- 
bility of mechanical damage or failure of an exceptionally flexible 
circuit design during assembly or thermal cycling. The circuit com- 
ponents are soidered to the flexible circuit while it is flat, then the 
circuit is wrapped into a partial cylinder shape for packaging pur- 
poses. Foam potting is applied, and the assembly is subjected to 
temperature changes. Analysis indicates that no mechanical prob- 
lems should be expected during the wrapping process or because 
of thermal changes in the potting. 


20731 (KCP-613-5124) The determination of MDA in indus- 
trial samples and in MDA-free printed wiring boards. Smith, 
R.E. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Mar 1993. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
(CONF-9304101—1: 4. annual bay area symposium on ion chro- 
matography in the semiconductor electronics and plating industries, 
San Jose, CA (United States), 6 Apr 1993). Order Number 
DE93009621. Source: OSTI; NTIS; GPO Dep. 

Methods based on reverse phase HPLC and cation chromatog- 
raphy have been developed for determining methylene dianiline 
(MDA) in industrial samples and in printed wiring board materials 
labeled “MDA Free.” Sampling methods appropriate for each 
material are described. Ultraviolet (UV) detection is used. Environ- 
mentally conscious manufacturing procedures are discussed, with 
safer alternatives to MDA being suggested. 


20732 (LA-SUB-93-59) Submittal of general connector in- 
formation: Final report. Los Alamos National Lab., NM (United 
States); McDonnell Douglas Astronautics Co., St. Louis, MO 
(United States). 15 May 1985. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93008919. Source: OSTI; NTIS; GPO Dep. 

The enclosed drawings and descriptions are the result of a pre- 
liminary design level of effort. The enclosed materials fulfilled the 
LASL need for a connector design at this time. The package is di- 
vided into three sections. The first section enclosure (1) lists the 
requirements placed upon the connector and lists the assumptions 
made while designing the connector. The second section enclosure 
(2) describes designs considered and rejected, and lists the advan- 
tages and disadvantages of each. The third section enclosure (3) 
consists of drawings of the usable design. 


20733 (LA-SUB—93-135) Generation of vacuum ultraviolet 
and extreme ultraviolet radiation by nonlinear processes with 
excimer lasers: Final report. Rhodes, C.K. (illinois Univ., 
Chicago, IL (United States). Lab. for Atomic, Molecular, and Radia- 
tion Physics); Luk, Ting Shan. Los Alamos National Lab., NM 
(United States); Illinois Univ., Chicago, IL (United States). Lab. for 
Atomic, Molecular, and Radiation Physics. 22 Jan 1990. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93010750. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Atomic and molecular materials exhibit complex behavior when 
exposed to strong externally applied influences. A research pro- 
gram, concerning one aspect of this general problem, whose goal 
is the understanding of the nonlinear processes governing the cou- 
pling of intense radiation to atomic matter, is currently underway at 
the University of Illinois at Chicago. The general amplitude under 
study is Ny + X — X9 + qe- + 7’ a class of processes which 
involves ionization with the collateral production of energetic elec- 
trons and radiation. Recently developed ultraviolet light sources are 
enabling the attainment of focal intensities on the order of ~ 10°! 
W/cm?, an extremely high value corresponding e/a>*. In a force 
field of this extraordinary strength, the induced electronic motions 
are strongly relativistic. This is a completely unexplored regime of 
interaction experimentally and one in which current theroetical de- 
scriptions provide little guidance. A program of experimental studies 
pertaining to processes occurring under these conditions is being 
conducted. It is likely that now phenomena will be observed under 
the unusual physical conditions that characterize the interactions 
explored in this research and that the findings will lead to a new 
means for the production of intense radiation in the x-ray range. 


20734 


Virtually distortion-free imaging system for large 
field, high resolution lithography using electrons, ions or 
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other particle beams. Hawryluk, A.M.; Ceglio, N.M. To Dept. of 
Energy. 10 Apr 1991. USA patent application 7-683,011. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93012022. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Virtually distortion free large field high resolution imaging is 
performed using an imaging system which contains large field dis- 
tortion or field curvature. A reticle is imaged in one direction 
through the optical system to form an encoded mask. The encoded 
mask is then imaged back through the imaging system onto a 
wafer positioned at the reticle position. Particle beams, including 
electrons, ions and neutral particles, may be used as well as elec- 
tromagnetic radiation. 


20735 A non-intrusive beam power monitor for high power 
pulsed or continuous wave lasers. Hawsey, R.A.; Scudiere, M.B. 
To Dept. of Energy. 29 May 1991. USA patent application 7- 
706,831. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011995. Source: OSTI; NTIS; GPO Dep. 

A system and method for monitoring the output of a laser is pro- 
vided in which the output of a photodiode disposed in the cavity of 
the laser is used to provide a correlated indication of the laser 
power. The photodiode is disposed out of the laser beam to view 
the extraneous light generated in the laser cavity whose intensity 
has been found to be a direct correlation of the laser beam output 
power level. Further, the system provides means for monitoring the 
phase of the laser output beam relative to a modulated control sig- 
nal through the photodiode monitor. 


20736 (SAND—92-1636C) GaAs PCSS: High gain switching 
and device reliability. Zutavern, F.J.; Loubriel, G.M.; McLaughlin, 
D.L.; O'Malley, M.W.; Helgeson, W.D.; Denison, G.J. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930159—23: OE/LASE ’93: International 
Society for Optical Engineering (SPIE) conference, Los Angeles, 
CA (United States), 16-23 Jan 1993). Order Number DE93009851. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Characteristics of GaAs photoconductive semiconductor switches 
(PCSS) during the initiation and sustaining phases of high gain 
switching are studied in this paper. Infra red electro-photo lumines- 
cence dataare presented which show current filaments during high 
gain switching mode. Triggering of these devices with multiple fiber 
optics is demonstrated and the implications for high average cur- 
rent density switchingare discussed. Switch jitter with high field 
lateral PCSS has been tested and its impact on multi-switch sys- 
tems is explored. Results from high repetition rate device lifetime 
testing are also reported. Lateralswitches with several types of 
contacts (including: refractory metallizations, diffused and ion- 
implanted Ohmic layers) have been fabricated and tested. Switch 
characteristics and lifetime results are'discussed for each of these 
fabrication schemes. 


20737 (SAND-92-1896C) Multiple laser beam combining 
and phasing using closed-loop control. Neal, D.R.; Smith, T.G.; 
Eisler, G.R.; Wilcoxen, J.L.; Rosenthal, R.R. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930171-2: SPIE smart structures and 
materials ‘93 meeting, Albuquerque, NM (United States), 31 Jan - 
4 feb 1993). Order Number DE93009830. Source: OSTI; NTIS; 
GPO Dep. 

One method for scaling lasers to higher power is to build several 
separate amplifier chains, and then coherently combine the individ- 
ual beams together. To combine the beams the pathlengths must 
be matched to an integer number of waves, and the tip and tilt of 
each beam must be the same. Since optical tolerances are 
fractional micrometers, a sophisticated control system must be em- 
ployed to actively measure tip/tit and piston errors, and apply real 
time corrections. We have developed a test bed that allows us to 
develop the required control algorithms for two to four beams and 
then scale to a larger numbers. 
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20738 (SAND—92-2029C) Advanced soldering processes. 
Jellison, J.L.; Golden, J.; Frear, D.R.; Hosking, F.M.; Keicher, 
D.M.; Yost, F.G. Sandia National Labs., Albuquerque, NM (United 
States). 20 Feb 1993. 40p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9302101—1: 122. annual tool-made sample meeting and exhibition, 
Denver, CO (United States), 24 Feb 1993). Order Number 
DE93009856. Source: OSTI; NTIS; GPO Dep. 

Advanced soldering processes are discussed in a complete man- 
ner. The ability to meet the needs of electronic manufacturing, 
while addressing the environmental issues are challenging goals. 
Government regulations mandate the elimination of most solvents 
in solder flux removal. Alternative approaches to promoting wetting 
are discussed. Inert atmosphere soldering, acid vapor fluxless sol- 
dering, atomic and ionic hydrogen as reactive atmospheres, 
fluxless laser soldering in a controlled atmosphere are offered as 
soldering mechanisms for the future. Laser are discussed as alter- 
nate heat sources. Various types of lasers, advantages of lasers, 
and fiber optic beam delivery are considered. 


20739 (SAND—92-2497C) The design and modelling of a 
comb-drive-based microengine for mechanism drive applica- 
tions. Garcia, E.J.; Sniegowski, J.J. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9306118-1: 7. international conference on 
solid-state sensors and actuators, Yokohama (Japan), 7-10 Jun 
1993). Order Number DE93009826. Source: OSTI; NTIS; GPO 
Dep. 

The design and modelling of a comb-drive-based microengine is 
presented. The motivation for developing such a device came from 
our own need to drive specific micromechanisms. Difficulty in con- 
necting an external load to an existing micromotor and insufficient 
torque led us to a design which uses the comb drive concept of 
Tang, Nguyen, and Howe, to convert linear oscillatory motion into 
rotational motion. The microengine provides output in the form of a 
continuously rotating output gear that is capable of delivering 
torque to a micromechanism. The microengine can be operated at 
varying speeds and its motion can be reversed. Modelling of the 
system indicates that dynamic effects are important and that the 
device behaves in ways similar to that of “high speed” machinery. 
Processing considerations address the elimination of natural inter- 
ferences that arise when conformally deposited polysilicon films 
form the links, joints, and gears. The resultant device is completely 
batch fabricated without the need for manual assembly steps. 


20740 (SAND-92-2760) Semiconductor ring lasers. Ho- 
himer, J.P.; Hadley, G.R.; Vawter, G.A.; Craft, D.C. Sandia 
National Labs., Albuquerque, NM (United States). Mar 1993. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93012386. Source: 
OSTI; NTIS; GPO Dep. 

Semiconductor ring lasers are being developed for use as direct- 
waveguide-coupled sources for photonic integrated circuits. This 
report describes the results of our research and development of 
this new class of diode lasers. We have fabricated and character- 
ized semiconductor ring lasers which operate continuous-wave at 
room temperature with a single-frequency output of several milli- 
watts. Our work has led to an increased understanding of the 
operating behavior of these lasers and to the development of two 
new types of advanced devices. The interferometric ring diode 
laser uses a coupled-cavity structure to improve the level of single- 
frequency performance. And, the unidirectional ring diode laser 
uses an active crossover waveguide to promote lasing in a single 


ring direction with up to 96% of the output emitted in the preferred 
lasing direction. 


20741 (SAND-92-2901C) Detecting residue on a printed 
circuit board: An application of the Boundary Contour/Feature 
Contour System. Koch, M.W.; Moya, M.M. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930741-2: World congress on _ neural 
networks, Portland, OR (United States), 11-15 Jul 1993). Order 
Number DE93006283. Source: OSTI; NTIS; GPO Dep. 
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We have developed a video detection algorithm for measuring 
the residue left on a printed circuit board after a soldering process. 
Oblique lighting improves the contrast between the residue and the 
board substrate, but also introduces an illumination gradient. The 
algorithm uses the Boundary Contour System/Feature Contour 
System to produce an idealized clean board image by discounting 
the illuminant, detecting trace boundaries, and filling the trace and 
substrate regions. The algorithm then combines the original input 
image and ideal image using mathematical models of the normal 
and inverse Weber Law to enhance the residue on the traces and 
substrate. The paper includes results for a clean board and one 
with residue. 


20742 (SAND—93-0057) Low-pump-rate multi-millisecond 
atomic xenon laser. Patterson, E.L.; Samlin, G.E. Sandia National 
Labs., Albuquerque, NM (United States). Feb 1993. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93011484. Source: OSTI; 
NTIS; GPO Dep. 

Characteristics of a long pulse, low-pump rate, atomic xenon 
(Xel) laser are described. Energy loading up to 170 mJ/cc at pulse 
widths between 5 and 55 ms is achieved with an electron beam in 
transverse geometry. The small-signal gain coefficient, loss coeffi- 
cient, and saturation intensity are inferred from a modified Rigrod 
analysis. For pump rates between 12 and 42 Wicc the small-signal 
gain coefficient varies between 0.64 and 0.91%/cm, the loss coeffi- 
cient varies between 0.027 and 0.088%/cm, and the saturation 
intensity varies between 61 and 381 W/cm®. Laser energy as a 
function of pulse width and the effects of air and CO2 impurities 
are described. The intrinsic laser energy efficiency has a maximum 
at a pulse width of 10 ms corresponding to a pump rate of 1.6 W/ 
cc. No maximum is observed in the intrinsic power efficiency, A 
drastic reduction of laser output power is observed for impurity 
concentrations of greater than ~0.01%. An investigation of the 
dominant laser wavelength in a high Q cavity indicates that the 
2.6-um radiation dominates. A comparison of dominant wavelength 
with reactor pumped results indicates good agreement when the 
same cavity optics are used. 


20743 (SAND—93-0335C) Adhesion of thick film Au to alu- 
mina ceramics. Nelson, G.C.; Stephens, J.J.; Hlava, P.F. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9304103-3: 18. Department of 
Energy (DOE) compatibility, aging and service life conference, 
Aiken, SC (United States), 20-22 Apr 1993). Order Number 
DE93009802. Source: OSTI; NTIS; GPO Dep. 

Thick film Au metallizations are commonly used as conductors in 
hybrid microelectronics that operate at high frequencies. Discrete 
components are attached to these conductors with 50Pb/5Oin sol- 
der. Intermetallic compounds form and grow in the solid state with 
time; Aulnz is the primary compound formed in the Au-5OPb/50In 
system. A hybrid failed after being artificially aged to consume all 
of the Au and then subjected to normal thermal cycle and vibration 
testing. Postmortem analysis revealed that three capacitors had 
debonded. The failed parts were studied to determine the failure 
mechanism(s) and define a parametric study to characterize the 
mechanisms that bond the Au thick film to the ceramic substrate. 


20744 (SAND-93-0595C) Relationship between IBICC 
imaging and SEU in CMOS ICs. Sexton, F.W. (Sandia National 
Labs., Albuquerque, NM (United States)); Horn, K.M.; Doyle, B.L.; 
Laird, J.S.; Cholewa, M.; Saint, A.; Legge, G.J.F. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930704-8: Nuclear and space radiation 
effects conference, Snowbird, UT (United States), 19-23 Jul 1993). 
Order Number DE93009854. Source: OSTI; NTIS; GPO Dep. 
lon-beam-induced charge-collection (IBICC) images of the TA670 
16K-bit CMOS SRAM are analyzed and compared to previous SEU 
images. Enhanced charge collection was observed in the n-source/ 
drains regions consistent with bipolar amplification or shunting. 


20745 (UCRL-ID—109562) Nonlinear absorption limits self 
focusing. Feit, M.D. Lawrence Livermore National Lab., CA 





(United States). 30 Jan 1992. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93009557. Source: OSTI; NTIS; GPO Dep. 

A series of whole beam self focusing calculations including non- 
linear dissipation using a fourier laser amplifier computer code 
were carried out to investigate the question of whether nonlinear 
absorption would be sufficient to prevent a self focusing singularity 
from occurring in laser glass. It was found that as power is in- 
creased, the beam focuses sooner and to higher intensity before 
being limited by dissipation. Multiple foci were observed. Evidently, 
as the beam focuses, dissipation eventually allows diffraction to 
overpower self-focusing. As the beam then expands, decreasing 
the strength of both diffraction and nonlinear absorption, self- 
focusing can start anew if enough power remains in the beam. 
Thus the calculations indicate that nonlinear dissipation can, 
indeed, limit self-focusing. Further, a very interesting interplay be- 
tween refraction and dissipation is indicated in the results. 


20746 (UCRL-ID-112615) Lithium niobate processing and 
testing: End of year report for FY92. McConaghy, C.; Olson, R.; 
Hamilton, J.; Masquelier, D.; Dijaili, S.; Morse, J.; Becker, R.; 
Lowry, M. Lawrence Livermore National Lab., CA (United States). 
Jan 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93011717. Source: OSTI; NTIS; GPO Dep. 

Major accomplishments/projects during FY92 were: annealed 
proton exchange waveguide processing on 3-inch wafers, electro- 
plating of 3- inch wafers, 50-ohm electrode development, resonant 
electrode phase modulator, transfer of processing from Building 131 
to Building 153, and miscellaneous projects with outside industry. 


20747 (UCRL-JC—105458) Phase conjugation in a high 
power regenerative laser amplifier system. Hackel, L.A.; Miller, 
J.L.; Dane, C.B. Lawrence Livermore National Lab., CA (United 
States). Jan 1992. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9108238- 
1: International summer school on nonlinear optical phase 
conjugation, Prague (Czech Republic), 26-31 Aug 1991). Order 
Number DE93009309. Source: OSTI; NTIS; GPO Dep. 

We discuss the design and performance’ of a master oscillator/ 
regenerative power amplifier laser system using a stimulated Bril- 
louin scattering phase conjugator to control beam aberrations 
within the amplifier cavity. The master oscillator is a self-seeded 
Q-switched ND:YLF laser which provides up to 40mdJ of single fre- 
quency light in a 10ns to 15ns pulse for amplification. The power 
amplifier uses a regenerative ring design with approximately 10 to- 
tal passes and a phase conjugate mirror after the 5th pass. The 
conjugator is necessary to help produce a plane wavefront and 
thus a uniform intensity distribution within the ring, a requirement to 
avoid damage at the high intensities. The energy at the phase con- 
jugate mirror exceeds 1J/pulse and thus careful attention is paid to 
the tradeoff between input energy, conjugator reflectivity and 
nearfield spatial fidelity of the return. The laser output is in the 
range of 20J/pulse, 2GW peak with average power of 70 W. Mea- 
surements have been made at high power of the nearfield and 
farfield beam quality. 


20748 (UCRL-JC—105899) Development of coherent x-ray 
lasers. London, R.A. Lawrence Livermore National Lab., CA 
(United States). Dec 1992. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-921103-8: Meeting of the Division of Plasma Physics of 
the American Physical Society, Seattle, WA (United States), 16-20 
Nov 1992). Order Number DE93009288. Source: OSTI; NTIS; 
GPO Dep. 

Proposed x-ray laser applications such as interferometry and 
holography require coherent radiation. The fact that x-ray laser me- 
dia are short-lived high-temperature plasmas leads to very different 
coherence properties from those of ordinary lasers. Research 
aimed at developing theoretical models and experimentally charac- 
terizing and improving x-ray laser coherence is discussed. 
Longitudinal coherence is already sufficient for several applications 
due to the narrow linewidths. However. transverse coherence is es- 
timated to be poor for r »st current x-ray lasers. To quantify these 
estimates and to design better lasers. both wave and geometric 
optics propagation and coherence theories have been developed. 
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These theories and resulting predictions of the coherence length 
are presented and compared. Measurements of x-ray laser beam- 
patterns and coherence lengths are presented and compared to 
detailed theoretical simulations. Designs for more coherent lasers 
are given. 


20749 (UCRL-JC—109267)} The microchannel heatsink with 
liquid nitrogen cooling. Riddle, R.A.; Bernhardt, A.F. Lawrence 
Livermore National Lab., CA (United States). 9 Jun 1992. lip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920792—49: Society of Photo- 
Optical Instrumentation Engineers (SPIE) international symposium 
on optical applied science and engineering, San Diego, CA (United 
States), 19-24 Jul 1992). Order Number DE93009258. Source: 
OSTI; NTIS; GPO Dep. 

Excellent thermal performance of a silicon microchannel heatsink 
is demonstrated using liquid nitrogen as the coolant over a wide 
range of heat loads up to 1 kW/cm®. This performance is partly 
due to the order of magnitude increase in the thermal conductivity 
of silicon near 77 °K compared to room temperature. Subcooled 
boiling of the liquid nitrogen in the microchannel heatsink further 
enhances the thermal performance but makes the thermal resis- 
tance a nonlinear function of heat load. For a 500 W/cm? heat 
load, a thermal resistances of 0.052 cm®*°C/W for a 9:1 aspect ra- 
tio heatsink was measured. 


20750 (UCRL-JC—110878) High-repetition rate x-ray lasers 
and applications. Eder, D.C.; Amendt, P.; Dane, C.B.; Da Silva, 
L.B.; Hackel, L.A.; Hermann, M.R.; London, R.A.; MacGowan, B.J.; 
Matthews, D.L.; Rosen, M.D.; Wilks, S.C. Lawrence Livermore Na- 
tional Lab., CA (United States). Feb 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-921256-3: 1992 international conference on 
lasers, Houston, TX (United States), 7-11 Dec 1992). Order Num- 
ber DE93011882. Source: OSTI; NTIS; GPO Dep. 

The unique attributes of high repetition rate x-ray lasers can aid 
in the understanding of the structure - and chemistry of free clus- 
ters, dynamical processes such as chemical reactions in surface 
layers, and general material properties studied with pump/probe 
techniques. Standard x-ray sources such as synchrotrons and laser 
plasmas are inadequate in many situations because of the quasi- 
continuous temporal output property of synchrotrons and the large 
bandwidth associated with plasma sources. Two approaches to 
achieving high repetition rate x-ray lasers are presented. The first 
utilizes conventional x-ray lasers combined with new high repetition 
rate optical drivers. The second is based on rapid recombination 
following field ionization of a plasma by a high-intensity short-pulse 
driving laser. Applications appropriate for each of these ap- 
proaches are discussed. 


20751 (UCRL-JC—110956) Inner-shell photo-ionized x-ray 
laser schemes. Strobel, G.L. (Lawrence Livermore National Lab., 
CA (United States)); Eder, D.C.; London, R.A.; Rosen, M.D.; Fal- 
cone, R.W.; Gordon, S.P. Lawrence Livermore National Lab., CA 
(United States). Jan 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930159-19: OE/LASE '93: International Society for Optical 
Engineering (SPIE) conference, Los Angeles, CA (United States), 
16-23 Jan 1993). Order Number DE93009285. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Current x-ray lasers operate in the 35 to 500 A wavelength 
regimes with 21.5 A being the limit for the successful collisional ex- 
citation approach using Nickel-like ions. In this paper, we discuss 
an x-ray laser scheme in the 5 to 15 A regime. The scheme uses 
an ultra-short (100 fsec FWHM) intense (10'? Watts/cm?) laser 
pulse to produce a hot plasma at a laser line focus. This plasma 
serves as an x-ray source that photo-ionizes the K shell of a 
nearby concentration of lasant atoms. This produces a population 
inversion, and resulting positive gain for an allowed 2p-1s radiative 
transition in the singly charged ion. This x-ray laser scheme has 
been studied for a number of years with some recent work by 
Kapteyn. There are three major differences between this work and 
that of Kapteyn. First, a two temperature black body is used in the 
kinetic calculation to model the ionizing s as compared to a single 
temperature model Second, the modeled s is obtained directly from 
simulations of the x-ray source using a target material with x-ray 
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spectra matched to the particular lasant material. Third, the effect 
of excitation in Hydrogen, which is added to the lasant material to 
slow down energetic electrons, is included in addition to the effect 
of ionization of Hydrogen discussed by Kapteyn. 


20752 (UCRL-JC—110977) A picosecond high pressure gas 
switch. Cravey, W.R.: Poulsen, P.P.; Pincosy, P.A. Lawrence 
Livermore National Lab., CA (United States). Jun 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-920671—14: 20. international power mod- 
ulator symposium, Myrtle Beach, SC (United States), 23-25 Jun 
1992). Order Number DE93011897. Source: OSTI; NTIS; GPO 
Dep. 

Work is being done to develop a high pressure gas switch 
(HPGS) with picosecond risetimes for UWB applications. Pulse 
risetimes on the order of 200 picoseconds have been observed at 
1 kHz prf and 1 atmosphere. Calculations show that switching clo- 
sure times on the order of tens of picoseconds can be achieved at 
high pressures and higher electric fields. A voltage hold-off of 1 
MV/cm has been measured at 10 atmospheres and several MV/cm 
appears possible with the HPGS. With these high electric field lev- 
els, energy storage of tens of Joules in a reasonably sized 
package is achievable. Initial HPGS performance has been charac- 
terized on the WASP pulse generator at LLNL. A detailed 
description of the switch used for initial testing is given. Switch re- 
covery times of 1-ms have been measured at 1 atmosphere. Data 
on the switching uniformity, voltage hold-off recovery, and pulse re- 
peatability, is presented. In addition, a physics switch model is 
described and results are compared with lab data. 


20753 (UCRL-JC—111193) An analytic model for calculating 
pump-induced wavefront distortions in laser slabs. Rotter, 
M.D.; Erlandson, A.C.; McCracken, R.W. Lawrence Livermore Na- 
tional Lab., CA (United States). 5 Mar 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-921268-1: Society for optical and quantum 
electronics conference, McLean, VA (United States), 7-11 Dec 
1992). Order Number DE93011953. Source: OSTI; NTIS; GPO 
Dep. 

We have developed an analytical model to predict the pump- 
induced wavefront distortions in flashlamp-pumped, Nd:glass, 
Brewster-angle slab amplifiers. The model is based on analytically 
solving the time-dependent bi-harmonic equation for a thin plate to 
obtain the spatially and time-varying surface distortions. These dis- 
tortions are then directly related to the uneven heating of the laser 
slab by pumping processes. Experimental verification for the model 
was obtained by measuring the time-dependent deflections of a 
small-diameter CW probe beam that had been passed through our 
multi-segment amplifier. Good agreement between the model and 
experiment was obtained. 


20754 (UCRL-JC—111376) Problems in the implementation 
of x-ray optics with x-ray lasers. MacGowan, B.J. (Lawrence Liv- 
ermore National Lab., CA (United States)); Mrowka, S.; Barbee, 
T.W. Jr.; Da Silva, L.B.; Eder, D.C.; Koch, J.A.; Underwood, J.H. 
Lawrence Livermore National Lab., CA (United States). 22 Jul 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-920523-8: 3. international 
colloquium on x-ray lasers, Schliersee (Germany), 18-22 May 
1992). Order Number DE93009297. Source: OSTI; NTIS; GPO 
Dep. 

When using multilayer mirrors in x-ray laser cavities, damage 
from intense optical and x-ray pulses, is a major problem. X-ray 
damage to WC-/C and Cr3C2/C multilayer mirrors has been stud- 
ied using short pulses (500 psec) of soft x-rays from a laser 
produced plasma. The effect of damage on the mirror reflectivity 
and position and shape of the bandpass were resolved temporally 
and spectrally. Simulations of the behavior of the mirrors are found 
to be broadly consistent with the observed damage thresholds. 


20755 (UCRL-JC—111482) Damage thresholds of fluoride 
multilayers at 355 nm. Chow, R.; Kozlowski, M.R.; Loomis, G.E.; 
Rainer, F. Lawrence Livermore National Lab., CA (United States). 
Oct 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-921047-1: Sym- 
posium on optical materials for high-power lasers, Boulder, CO 
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(United States), 28-30 Oct 1992). Order Number DE93009523. 
Source: OSTI; NTIS; GPO Dep. 

Fluoride multilayer coatings were evaluated for use in 355 nm 
high reflector applications. The LaF3/NagAlFg, NdF3/Na3AIF,e and 
GdF3/Na3AlF,g multilayers had laser damage thresholds of 20, 17.9 
and 7.4 (measured at 10-ns pulsewidths), respectively. High tensile 
stresses in the coatings restricted this evaluation to only 5-layer- 
pair partial reflectors (49-52%).The LaFs/Nag3AIFe, NdF3/NagAl, 
and GdF,/Na3AlF, multilayers had tensile stresses of ~ 1.1 x 
109, 1.3 x 109 and 9.3 x 10° dynes/cm?, respectively. Substrate 
material and glow-discharge processing of the substrates were 
found to influence the density of stress-induced coating fractures 
and damage thresholds in some cases. If stress fracturing and 
scatter can be controlled, these fluoride material combinations are 
suited for 3w applications. 


20756 (UCRL-JC—112924) Demonstration designs for 
optical-field-ionized plasma x-ray lasers. Amendt, P.A.; Eder, 
D.C.; London, R.A.; Penetrante, B.M.; Rosen, M.D. Lawrence 
Livermore National Lab., CA (United States). Feb 1993. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-930159-24: OE/LASE '93: International 
Society for Optical Engineering (SPIE) conference, Los Angeles, 
CA (United States), 16-23 Jan 1993). Order Number DE93009227. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Previous studies of recombination x-ray lasers based on optical- 
field-induced ionization have stressed the conditions necessary for 
high gain and high output energy efficiency in Li-like Neon. Unfor- 
tunately, the higher electron density n, necessary to realize 
efficient generation of 98.26 A x rays in Li-like Neon also demands 
serious consideration of ionization-induced refractive defocussing. 
We propose a demonstration experiment of optical-field-ionized 
plasma x-ray lasing at 247A in Nitrogen which can tolerate strong 
refractive defocussing. The relatively low ionization potential energy 
of +98 eV in Nitrogen should result in correspondingly low residual 
electron temperature Te which, in turn, allows large gain at lower 
values of electron density. The use of low electron density provides 
less collisional heating as well as reduced refractive defocussing. 
In addition to using low electron density to mitigate refraction, we 
also propose the use of a wide UV laser-driver focus to give re- 
duced transverse intensity gradients near the laser axis. Milder 
transverse intensity gradients lead to longer refraction lengths 
which effectively define the volume of x-ray lasing. These two tech- 
niques for avoiding excessive refraction are used in tandem to 
identify an experimental regime where x-ray lasing dominates 
spontaneous noise by an unambiguous margin associated with a 
gain-length product of five. Such a margin is predicted to be ex- 
ceeded for a Li-likeNitrogen plasma with ne = 5-10'8em-9, T, = 
10 eV, and a UV laser-driver intensity of 3-10'6W/cm? with 0.25 
uum wavelength and 30 um waist radius. 


20757 (UCRL-JC—113139) Sub-50 femtosecond high-peak 
power pulses from a regeneratively initiated self-sustained 
continuous-wave mode-locked chromium-doped forsterite 
laser. Nathel, H. (Lawrence Livermore National Lab., CA (United 
States)); Sennaroglu, A.P.; Pollock, C.R. Lawrence Livermore Na- 
tional Lab., CA (United States); Cornell Univ., Ithaca, NY (United 
States). School of Electrical Engineering. 3 Mar 1992. 14p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. Grant ECS-9111838. (CONF-930135-3: 
International symposium on advanced electronic and optoelectronic 
materials, Los Angeles, CA (United States), 20-23 Jan 1993). Or- 
der Number DE93010517. Source: OSTI; NTIS; GPO Dep. 
Regeneratively-initiated, self-sustained, continuous-wave mode- 
locked operation of a chromium-doped forsterite laser operated at 
3.5°C is described. Without compensating for the positive group 
velocity dispersion of the cavity, regenerative, acousto-optic modu- 
lation produced pulses of between 41 and 6.5 psec (FWHM) at 
1.23 um with average output powers of between 280 and 380 mill, 
respectively. By employing intracavity negative group velocity dis- 
persion compensation, nearly transform-limited femtosecond pulses 
of 48 fsec (FWHM) duration were generated with average TEMOO 





output powers of 380 mW at 1.23 gm. These represent the short- 
est and highest peak power pulses directly generated from this 
laser system to date. 


20758 (UCRL-JC—113188) New challenges in optical mate- 
rials development. Krupke, W.F. Lawrence Livermore National 
Lab., CA (United States). Feb 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-921047—2: Symposium on optical materials for high-power 
lasers, Boulder, CO (United States), 28-30 Oct 1992). Order Num- 
ber DE93011889. Source: OSTI; NTIS; GPO Dep. 

The recent emergence of high performance semiconductor laser 
diodes and diode arrays emitting at wavelengths between 630 and 
2300 nm has enabled the demonstration of several novel diode- 
pumped solid state laser materials. Narrowly, laser diode arrays 
may be viewed as simple replacements for conventional flash or 
arc lamp pumps in solid state lasers. The examples discussed in 
this paper illustrate that laser diode array pumps are considerably 
more versatile, enabling novel high performance lasers that are 
technically not feasible using conventional flashlamps. Additionally. 
several relatively new nonlinear optical materials, high nonlineari- 
ties and excellent phase-matching properties, offer good prospects 
for the development of efficient, compact, wavelength-diverse all- 
solid-state laser sources. 
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20759 (BNL-48057) Magnetic design and field quality mea- 
surements for full length 50 mm aperture SSC model dipoles 
built at BNL. Wanderer, P. (Brookhaven National Lab., Upton, NY 
(United States)); Anerella, M.; Cottingham, J.; Ganetis, G.; Garber, 
M.; Ghosh, A.; Greene, A.; Gupta, R.; Jain, A.; Kahn, S.; Kelly, E.; 
Morgan, G.; Muratore, J.; Prodell, A.; Rehak, M.; Rohrer, E.P.; 
SampBrookhaven National Lab., Upton, NY (United States). [1992]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-920706-52: International con- 
ference on high energy accelerators, Hamburg (Germany), 20-24 
Jul 1992). Order Number DE93010877. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Field quality measurements of five 15 m-long, 50-mm aperture 
SSC R & D collider dipoles made at BNL are reported. Data 
include the multipole coefficients and dipole angle over the full op- 
erating range of the SSC. The variation of quench current with 
ramp rate is also presented. 


20760 (LA-UR-93-600) Computational accelerator physics 
conference 1993: Abstracts including conference program. 
Los Alamos National Lab., NM (United States). [1993]. 72p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930269—Absts.: Computational accelera- 
tor physics conference (CAP93), Pleasanton, CA (United States), 
22-26 Feb 1993). Order Number DE93010723. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report contains abstracts for the Computational Accelerator 
Physics Conference 1993. 


20761 (LA-UR-93-1477) Design and test results of a 600- 
kW tetrode amplifier for the Superconducting Super Collider. 
Rees, D.E. (Los Alamos National Lab., NM (United States)); Brit- 
tain, D.L.; Grippe, J.M.; Marrufo, O. Los Alamos National Lab., NM 
(United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
930511-1: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93012748. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the design and testing of a pulsed 600-kW 
tetrode amplifier that will be used to drive a radiofrequency 
quadrupole (RFQ) for the Superconducting Super Collider (SSC). 
Three stages of amplification provide a nominal gain of 77 dB and 
peak output power of 600 kW. The amplifier is operated at a pulse 
width of 100 ys and a repetition frequency of 10 Hz. This paper 
presents the rf design and calculated operating conditions for the 
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amplifier. Details of the electrical design are presented, along with 
test results. 


4301 Design, Development, and Operation 
Refer also to citation(s) 19106, 19108, 19771, 20824, 20827, 21741 


20762 (ANL/CHM/RP-77160, pp. 217) 20-MeV linac. Jonah, 
C.D.; Clifft, B.E.; Cox, G.L.; Ficht, D.T. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The safety systems of the linac have been upgraded in both 
hardware and documentation during the past year. All radiation 
detectors in user-occupied areas have been replaced with fail-safe- 
type detectors that are suitable for high-peak-pulse machines. In 
addition, a failure analysis for the interlock systems was done, new 
operating procedures were written, and new safety systems were 
installed. The results will appear in the Safety Analysis Report for 
the linac. This linac was built in the late 1960s for radiation chemi- 
cal studies. It is uniquely suited to radiation chemical experiments 
because both short pulses and high powers are available. The cur- 
rent in the picosecond pulse was increased approximately four-fold 
in 1978 by modifying the subharmonic bunching to work on the 
12th harmonic instead of the sixth harmonic. In the late 1980s, a 
pulse-compression technique was devised that compressed the 
electron pulse to 5 ps from 30 ps with the same beam current. 
Studies are possible ranging over a 5-ps pulse with 6 nC of charge 
to a 30-ps pulse with 40 nC of charge to a 9-ysec pulse with 10 
uC of charge. The energy of the beam, 20-MeV transient mode or 
15-MeV steady-state mode, is sufficiently high to easily penetrate a 
reaction cell or even an oven, but not so high that nuclear activa- 
tion is a major problem. The machine is currently being used to 
study the pathways by which kinetic energy is transformed into 
chemical potential energy, to study electron-transfer reactions, to 
create and study unusual oxidation state of lanthanides and ac- 
tinides, and to study unusual short-lived molecules. In addition, 
scientists from the Advanced Photon Source are using the linac to 
characterize the impedance of the waveguides and chambers that 
will make up the light source. These experiments are critical to the 
design of the APS because the eddy currents induced by the 
positron beam going through the cavities and chambers of the ma- 
chine can defocus the positron beam. 


20763 (ANL/CHW/RP-77160, pp. 217) 3-MeV Van de Graaff 
accelerator. Lowers, R.H.; Youngs, A.C.; Werst, D. Argonne Na- 
tional Lab., IL (United States). 1992. In Surveys of research in the 
Chemistry Division, Argonne National Laboratory. 220p. Order 
Number DE93002896. Source: OSTI; NTIS. 

The 3-MeV Van de Graaff accelerator supports the magnetic res- 
onance studies of the Radiation Chemistry and Photochemistry 
Group. The machine can provide 1-ns to 10-ys pulses of electrons 
or protons. The low noise of the machine makes it ideal for study- 
ing radical processes by using magnetic resonance and 
optical-magnetic resonance techniques. This year, considerable 
time has been spent reviewing control and safety systems with the 
goal of documenting the safety of the system. The activities are 
very similar to those outlined for the linac. One major study was a 
maximum credible incident analysis for a gas spill from the Van de 
Graaff tank. 


20764 (ANL/CHW/RP-77160, pp. 217) 60-inch cyclotron. 
Cox, G.L.; Youngs, A.C.; Atcher, R.W. Argonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The cyclotron is a fixed-frequency machine capable of accelerat- 
ing protons, deuterons, *He, and “He ions to 11, 21, 34, and 43 
MeV, respectively. The major use of the cyclotron has been ra- 
dionuclide production for the nuclear medicine research program. 
Radionuclides produced for this program and for other ANL groups 
and for external investigators include ®’Y, 2°°5Bj, Tc, '%Au, 
139Ce, and *®Co. 


20765 (CRN-92-54) Vivitron Pollution and cleansing after 
the august 1991 accident. Part 1: characterization and 
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semiquantitative analysis of pollutants - Part 2: cleansing op- 
erations. Helleboid, J.M.; MacCordick, J. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1992. [11p.] (In 
French). Order Number DE93622518. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Identification and elemental analysis of products of chemical 
degradation resulting from an operational accident in the drying 
unit of the Vivitron has been carried out with the aid of neutron ac- 
tivation. The examination of solid and liquid samples taken from 
various parts of the circuit revealed the presence of extremely cor- 
rosive mixtures of hydrofluoric, sulfurous and sulfuric acids, which 
lead to the attack of metallic and synthetic surfaces and the forma- 
tion of metal salt derivatives. A major accident in the gas transfer 
system of the Vivitron occurred in the gas-drying towers following a 
reactivation process of the alumina charge. This resulted in severe 
damage to various parts of the system and serious pollution of the 
entire Vivitron from degradation products of SFg. In consequence, 
all tests were ceased and extensive repairs and cleaning of the 
Vivitron were undertaken. This work is in progress and will expect- 
edly be terminated by end of January 1992. 


20766 (CRN-VIV-100) Transient phenomena in the Vivit- 
ron. Frick, G. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. Dec 1991. [137p.] (In French). Order Num- 
ber DE93622510. Source: OSTI; NTIS (US Sales Only); INIS. 

The knowledge of transient phenomenons in the Vivitron on the 
occasion of a breakdown is a first importance for appreciating the 
good or bad running of the Vivitron and for judging the reasons of 
eventual damages and for giving remedies. This report presents 
the studies made on this subject until december 1991. 


20767 (CRN-VIV-105) Initial commissioning of the H.V. 
electrostatic generator for the Vivitron project. Helleboid, J.M. 
Groupe Vivitron. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. Jun 1992. [8p.] Order Number 
DE93622511. Source: OSTI; NTIS (US Sales Only); INIS. 

Early after complete assembly of the Vivitron as an electrostatic 


generator by the end of October 1990, the initial commissioning 
began. Voltage tests were done at 7 bars of SF6 from December 


1990 to March 1991. An intermediate level of 17.6 MV was 
reached but with high parasitic currents from the rollers in the dead 
sections and with flashovers along the column and related damage 
to the insulating plates. A high level of humidity which has been 
put in sight later, was the cause of those difficulties. In addition, 
major problems connected with the gas handling system stopped 
the tests from the rest of the year up to the end of March 1992 
when the generator was made ready for tests after achieving repair 
and cleaning by the end of January and then implementing some 
improvements and reassembly. A very encouraging level of 18.9 
MV at 4 bars half pressure was reached in April but could not be 


reproduced up to now due to various problems and damage from 
sparking. 


20768 (CRN-VIV-106) The behaviour of the charging sys- 
tem of the Vivitron for the first voltage tests. Helleboid, J.M. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
Jun 1992. [11p.] Order Number DE93622512. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The charging system used for the initial commissioning of the 
Vivitron generator is a simplified temporary version of the final one. 
As the belt runs in a largely open structure performances could be 
possibly limited compared with the final design. The observed be- 
haviour for the first high voltage tests was quite satisfying apart 
from the excessive parasitic currents at the rollers. That led us to 
study and test many solutions up to the point that a humidity level 
much higher than thought was discovered as the most probable 
cause of the problem. The further tests brought the confirmation as 
the parasitic currents at the supporting rollers not exceeded tens of 
microA under dry conditions as it had first been expected from the 
experimental design studies. 


20769 (CRN-VIV-107) Transient phenomena in the Vivitron 
(Part 2). Frick, G.; Roumie, M. Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires. Jun 1992. [167p.] (In French). 


Order Number DE93622513. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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The knowledge of transient phenomena in the Vivitron on the oc- 
casion of a breakdown is a first importance for appreciating the 
good or bad running of the Vivitron and for judging the reasons of 
eventual damages and for giving remedies. This report presents 
the studies made on this subject until june 1992. 


20770 (CRN-VIV-108) Charging system functioning of the 
Vivitron in voltage testings. New developments. Helleboid, J.M.; 
Brandt, C.; Balzers, P.; Delhomme, C.; Gaudiot, G.; Haberer, A.; 
Koenig, R.; Krieg, C.; Misslin, F.; Neufert, O.; Osswald, F.; Riehl, 
F.; Schaeffer, E.; Schlewer, B.; Schuler, J.; Sontag, G.; Toussaint, 
J.P.; Vogler, H. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. Mar 1992. [3p.] (In French). Order Number 
DE93622514. Source: OSTI; NTIS (US Sales Only); INIS. 

The behaviour of the charging system for the initial commission- 
ing of the Vivitron generator was quite satisfying apart from the 
excessive parasitic currents at the rollers. That led us to study and 
test many solutions up to the point that a humidity level higher than 
thought was discovered as the most probable cause of the prob- 
lem. 


20771 (CRN-VIV-109) The voltage testings of Vivitron. 
Helleboid, J.M. Groupe Vivitron. Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires. Mar 1992. [4p.] (In French). Or- 
der Number DE93622515. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The initial commissioning of the Vivitron generator has been con- 
tinued this year. Unfortunately, several unexpected difficulties, most 
of which were connected with the gas handling system, arose in 
the course of the year, leading to a severe hampering of all tests. 
The latter had to be stopped as of August 7, 1991, when a major 
accident of chemical nature occurred, resulting in pollution of the 
entire Vivitron. An intermediate voltage level of 17.6 MV had been 
reached but with high parasitic currents from the rollers to the belt 
and not without damage to the column. In spite of repeated moni- 
toring, it later became apparent that an excessive degree of 
humidity had prevailed in the machine during all tests. This condi- 
tion was probably responsible for the anomalies observed. 


20772 (CRN-VIV-110) Breakdowns localization in the Vivit- 
ron by acoustic method. Helleboid, J.M. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires); Gaudiot, G.; Oss- 
wald, F.; Bader, M. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. Mar 1992. [1p.] (In French). Order Number 
DE93622516. Source: OSTI; NTIS (US Sales Only); INIS. 

We are studying the possibility to localize discharge phenomena 
in the Vivitron. This could give us informations about importance, 
repetition or cause of the discharges and so help us to plan and 
speed up maintenance. Simulations were made on a test bench 
and in the MP accelerator. Tests with specially designed piezoelec- 
tric sensors are scheduled in the CN accelerator with actual 
discharges, to establish the feasibility. Next year we will study data 
control problems and define an algorithm for the Vivitron. 


20773 (CRN-VIV-111) The cleansing of Vivitron after the 
gas system accident. Helleboid, J.M.; Mac Cordick, J. Groupe 
Vivitron. Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires. Mar 1992. [7p.] (In French). Order Number 
DE93622517. Source: OSTI; NTIS (US Sales Only); INIS. 

A major accident in the gas transfer system of the Vivitron oc- 
curred in the gas-drying towers following a reactivation process of 
the alumina charge. This resulted in severe damage to various 
parts of the system and serious pollution of the entire Vivitron from 
degradation products of SFg. In consequence, all tests were 
ceased and extensive repairs and cleaning of the Vivitron were 
undertaken. This work is in progress and will expectedly be termi- 
nated by end of January 1992. 


20774 (DOE/ER/13585-T2) Application of high power mod- 
ulated intense relativistic electron beams for development of 
Wake Field Accelerator: Final progress report, FY 1986-1989. 
Friedman, M. Naval Research Lab., Washington, DC (United 
States). Plasma Physics Div. 1989. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al05-86ER13585. 
Order Number DE93011283. Source: OSTI; NTIS; INIS; GPO Dep. 





This final Progress Report addresses DOE-sponsored research 
on the development of future high-gradient particle accelerators. 
The experimental and the theoretical research, which lasted three 
years, investigated the Two Beam Accelerator (TBA). This high- 
voltage-gradient accelerator was powered by a modulated intense 
relativistic electron beam (MIREB) of power >10'° watts. This re- 
search was conceived after a series of successful experiments 
performed at NRL generating and using MIREBs. This work 
showed that an RF structure could be built which was directly pow- 
ered by a modulated intense relativistic electron beam. This 
structure was then used to accelerate a second electron beam. At 
the end of the three year project the proof-of-principle accelerator 
demonstrated the generation of a high current beam of electrons 
with energy >60 MeV. Scaling laws needed to design practical de- 
vices for future applications were also derived. 


20775 (DOE/ER/60874—4) [Epithermal neutron capture ther- 
apy]: Progress and status report. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). [1993]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER60874. Order Number DE93013334. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Development of a 4 mA, 2.5 MeV Tandem Cascade Accelerator 
(TCA) for the production of neutrons via the ’Li(p,n)’Be nuclear 
reaction is currently nearing completion at SRL. The TCA is a tan- 
dem electrostatic accelerator which uses a high current negative 
ion source in conjunction with a high current solid state cascade 
multiplier power supply to provide a compact, low cost, proton ac- 
celerator capable of supplying multi-milliampere currents at several 
million electron volts. The inherent simplicity and flexibility of this 
accelerator provide several features which are desirable for labora- 
tory and clinical applications requiring the generation of high 
neutron fluxes. The beam aperture of the accelerating tube is large 
so that critical focusing and alignment of the beam is not required. 
Both the ion beam source and target are at ground potential during 
operation. This configuration allows different moderator geometries 
to be incorporated easily into the target design. A high degree of 
compactness is achieved by a patented SRL design which allows 
the power supply to be mounted directly onto the accelerating col- 
umn thereby eliminating the need for an external power supply 
chassis. The TCA is unique in its capability to accelerate multi- 
milliampere ion beams to 2.5 MeV. A direct result of the patented 
high current solid-state power supply developed by SRL and the 
use of a high current, high brightness multicusp negative ion 
source. The TCA requires no RF or magnetic fields which greatly 
reduces the system weight, power dissipation and heat load on 
auxiliary systems when compared with radiofrequency quadrupole 
(RFQ) or cyclotron-type accelerators. Delivery of current is continu- 
ous, rather than pulsed as in an RFQ, which reduces the peak 
thermal and mechanical stresses on the target and simplifies target 
design. The accelerator weighs less than 2,000 lIbs., has an overall 
length of approximately 2.6 m, and requires approximately 25 kW 
of electrical power. 


20776 (ENEA-RT-INN—91-49) Note on R.F. photocatode 
guns triggered by synchrotron light. Dattoli, G.; Giannessi, L.; 
Renieri, A.; Marino, A.; Serafini, L. ENEA, Frascati (Italy). Dipt. 
Sviluppo Tecnologie di Punta; ENEA, Casaccia (Italy). Area Ener- 
gia e Innovazione; Istituto Nazionale di Fisica Nucleare, Milan 
(italy). Jul 1991. 17p. (RT/INN-—91-49). Order Number 
DE93784698. Source: OSTI; NTIS (US Sales Only); INIS. 

This note explores the conditions under which synchrotron radia- 
tion can be used to trigger a photocathode gun. Such a solution 
may Offer, in principle the possibility of filling all the buckets of the 
RF and an almost negligible cathode emittance. The coupling of 
such a system to a tripling frequency free electron laser (FEL) is 
also discussed. 


20777 (FNAL-TM-1833) Research Division flammable gas 
system calibration procedure and stability studies. Se- 
menchenko, A.; Hojvat, C. Fermi National Accelerator Lab.., 
Batavia, IL (United States). Mar 1998. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACC2-76CH03000. 
Order Number DE93012777. Source: OSTI; NTIS; GPO Dep. 

The number of detectors which shifted from initial 50% LEL cali- 
bration by more than 5% over 90 days period is small enough in 
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order to increase the time interval between calibrations at least to 
120 days, but with any further increase in time between the cali- 
brations probability of SC100 failure greatly increases. In order to 
keep the number of detectors with abnormal sensitivity low, we 
would recommend 120 days to be the maximum allowable interval 
for our present environmental conditions. 


20778 (INIS-JP—007, pp. 251-256) Free-electron laser 
research-and-development and utilization program at Tokai, 
JAERI. Kawarasaki, Yuuki (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The free-electron laser (FEL) research and development (R and 
D) and utilization program now underway at the Linac Laboratory, 
Tokai Research Establishment, JAERI, is presented together with 
the current status of the R and D. Specific feature of this program 
is at the points that the R and D period will range over a long time, 
around a decade, tentatively divided into three developmental 
phases, aiming at the final utilization in a field of nuclear energy 
industry and the FEL here under R and D is based on a supercon- 
ducting (SC) linear accelerator (linac) which will in later phases be 
incorporated with addition of more SC-cavity modules for beam 
energy increase and with adoption of rather novel accelerator tech- 
nique: beam recirculation both for further energy increase and for 
power economy by beam energy recovery. Application scheme is 
additionally discussed. (author). 


20779 (INIS-JP—007, pp. 257-263) Present status of 
positron factory project. Okada, S. (Japan Atomic Energy Re- 
search Inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment); Sunaga, H.; Kaneko, H.; 
Tachibana, H.; Yotsumoto, K.; Okamoto, J. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

The Japan Atomic Energy Research Institute, JAERI, has been 
promoting design studies for the 'Positron Factory’, in which linac- 
based intense monoenergetic positron beams are planned to be 
applied to advanced materials characterization and new fields of 
basic research. A tentative goal of the beam intensity is 10'° s—", 
which is assumed to be realized with an electron linac of 100 kW 
class with a beam energy around 100 to 150 MeV. We performed 
a technical survey on the dedicated linac. It confirmed technical 
feasibility of manufacturing the state-of-the-art machine. We have 
been carrying out a design study of the target. A new concept of 
the target design is proposed, which is expected to supply intense 
slow positron beams simultaneously for multiple beam channels, 
on the basis of Monte Carlo simulations. (author). 


20780 (INIS-JP—007, pp. 275-279) Control system of JAERI 
AVF cyclotron. Okumura, S. (Japan Atomic Energy Research 
Inst., Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Re- 
search Establishment); Agematsu, T.; Yokota, W. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The computer control system of the JAERI AVF cyclotron has 
been developed. This system is composed of a central computer 
serving man-machine interfaces, two subcomputers executing se- 
quential device controls, and device controllers installed in each 
device. The central computer and the subcomputers are linked 
through an Ethernet. The device controller is connected to a sub- 
computer by a signal-multiplexed communication system. The 
control system can be easily operated by one operator. (author). 


20781 (INIS-JP—007, pp. 280-285) Knowledge based opera- 
tion assist system for JAERI AVF cyclotron. Agematsu, T. 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 
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Takasaki Radiation Chemistry Research Establishment); Okumura, 
S.; Yokota, W.; Arakawa, K.; Murakami, T.; Okamura, T. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

We have developed two operation assist systems for easy and 
rapid operation of the JAERI AVF cyclotron. One is a knowledge 
based expert system guiding the sequence of parameter adijust- 
ment to inexperienced cyclotron operators. The other is a real-time 
simulation of the beam trajectories which are calculated from actual 
operating parameters. It graphically indicates feasible setting range 
of parameters that satisfies the acceptance of the cyclotron. These 
systems provide a human interface to adjust the parameters of the 
cyclotron. (author). 


20782 (INIS-JP—007, pp. 321-327) Development of new 
radiation sources using high energy electrons and their appli- 
cations. Tomimasu, Takio (Free Electron Laser Research Inst., 
Inc., Osaka (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Present and future of compact electron storage rings used for 
lithography, free electron laser (FEL) and angiography are re- 
viewed and discussed. Recent development of the compact rings 
with insertion devices capable of storing 1-A beam enable these 
prospective applications and generations of strong backward comp- 
ton scattered +-rays and any kind of elliptically polarizing photons. 
The high-energy, high current and small-energy spread beam ac- 
celeration using conventional type electron linacs is also discussed 
for the generations of UV-FEL and slow positrons. (author). 


20783 (INIS-JP—007, pp. 363-367) Current status of X-ray 
system at SHI Tsukuba facility. Washio, Masakazu (Sumitomo 
Heavy Industries Ltd., Tokyo (Japan)); Kato, Hiroo; Yamase, Yu- 
taka; Odera, Masatoshi; Thompson, C.C.; Cleland, M.R. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Many studies have been carried out on X-ray converter system, 
characteristics of the X-rays and its applications. In this paper, fol- 
lowing items will be described. 1. Characteristics of electron beam 
obtained from 5 MeV Dynamitron, 2. Design and status of the X- 
ray converter, 3. Characteristics of converted X-ray, 4. Preliminary 


results of sterilization of certain microbiological reference standard. 
(J.P.N.). 


20784 


(INIS-mf-13388, pp. 447-448) Modifications incorpo- 
rated in the 16 MV pelletron for better performance. Kanjilal, D. 


(Nuclear Science Centre, New Delhi (India)); Chopra, S.; 
Narayanan, M.M. Department of Atomic Energy, Bombay (india). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. PELLETRON ACCELERATORS/ 
operation; PELLETRON ACCELERATORS/performance; LEAK 
TESTING; MODIFICATIONS; OPERATION; PERFORMANCE 


20785 (INIS-mf—13388, pp. 449-450) Low power RF tests on 
the RFQ accelerator. Murthy, Kavitha (Bhabha Atomic Research 
Centre, Bombay (India). Nuclear Physics Div.); Mateen, S.A.; 
Nimje, V.T.; Sethi, R.C.; Sadawarte, S.V.; Pande, M.V.; Luktuke, 
R.D.; Garud, A.N. Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 2 figs. QUADRUPOLE LINACS/testing; 
AMPLITUDES; BYPASSES; IMPEDANCE; Q-VALUE; TESTING; 
RESONATORS; RF SYSTEMS 


20786 (INIS-mf—13388, pp. 463-464) PC based accelerator 
control system. Ajith Kumar, B.P. (Nuclear Science Centre, New 
Delhi (India)); Kannaiyan, J.; Kanjilal, D.; Bhowmik, R.K. Depart- 
ment of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147-: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MICROCOMPUTERS/control 
PELLETRON ACCELERATORS/contro! systems; 
TEM; COMPUTER CODES; MICROCOMPUTERS 


systems; 
CAMAC SYS- 


20787 (INIS-mf-13388, pp. 469-470) Design of high power 
directional coupler. Mateen, S.A. (Bhabha Atomic Research Cen- 
tre, Bombay (India). Nuclear Physics Div.). Department of Atomic 
Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 3 figs. QUADRUPOLE LINACS/ 
power supplies; ELECTRIC CONDUCTORS; POWER AMPLI- 
FIERS; SPECIFICATIONS 


20788 (INS-T-514) A study of the activities of the INS 
160cmFM/FF cyclotron through the publication of scientific pa- 
pers and the citation. Sekino, K.; Sasaki, K.; Suzuki, F. Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study. Sep 1992. 52p. (In 
Japanese). Order Number DE93782875. Source: OSTI; NTIS; INIS. 

The INS 160cmFM/FF cyclotron was constructed during 1954 - 
1958 and its operation started in 1958. Since then the cyclotron 
had been used by many outside users from all over Japan as well 
as the INS users. The operation of this cyclotron for outside users 
terminated in 1982. The cyclotron was built as the first inter- 
university facility in Japan and it contributed greatly to development 
of nuclear physics in Japan. This paper reports the work which 
aimed to clarify the scientific activities achieved by the cyclotron by 
searching the scientific papers published in journals during 1958 - 
1992 and the citation of the papers in the same period. The study 
shows that the number of publications were almost constant until 
the middle of the 1970s and decreased gradually since then. The 
total number of published papers was 426, of which 390 papers 
were searched for and the total number of citation was about 4000. 
Although the about half of the papers were published in Japanese 
journals, the 90 % of citation appeared in European and American 
journals. (author). 


20789 (KEK-92-3) Progress report on physics and detec- 
tor at KEK asymmetric B factory. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). May 1992. 278p. Order Number 
DE93782877. Source: OSTI; NTIS; INIS. 

Among the questions that remain unanswered by the Standard 
Model, there are the origin of fermion generations and the relation 
between them. In the Standard Model, leptons and quarks are 
classified into three generations. However, while the electroweak 
interaction among leptons appears to be strictly limited to be within 
the same generation, the interaction among quarks couples 
different generations. The Kobayashi-Masukawa (KM) model ac- 
commodating this coupling is discussed. B-meson decay, the 
measurement of CP angles, the CP-violating asymmetry in the 
decay of B°, the examination of B decay modes, CPT-violating in- 
teraction and so on are explained. During the past year, tests were 
carried out on the prototype of each detector elements. The beam 
test of single sided, one-dimensional silicon strip detectors demon- 
strated that the required spatial resolution can be achieved. The 
next step is to do the similar test with double sided, 
two-dimensional strip detectors. In this report, the research and de- 
velopment of the micro vertex detector, Monte Carlo simulation, and 
data acquisition, trigger and computer farm are described. (K.I.). 





20790 (LA-UR-93-980) Accelerator and beam transport de- 
sign information. Lawrence, G. Los Alamos National Lab., NM 
(United States). [1993]. 246p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9303145—1: APT design review meeting, Santa Fe, NM (United 
States), 1-3 Mar 1993). Order Number DE93010728. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains viewgraphs on accelerator design and 
physics. 


20791 (LBL-32481) Three-dimensional simulation analysis 
of the standing-wave free- electron laser two beam accelera- 
tor. Wang, C.; Sessler, A. Lawrence Berkeley Lab., CA (United 
States). Jan 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SFO00098. (ESG-— 
199;CONF-930159-26: OE/LASE ’93: International Society for 
Optical Engineering (SPIE) conference, Los Angeles, CA (United 
States), 16-23 Jan 1993). Order Number DE93010461. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have modified a two-dimensional relativistic klystron code, 
developed by Ryne and Yu, to simulate both the standing-wave 
free- electron laser two-beam accelerator and the relativistic 
klystron two- beam accelerator. In this paper, the code is used to 
study a standing-wave free-electron laser with three cavities. The 
effect of the radius of the electron beam on the RF output power; 
namely, a three-dimensional effect is examined. 


20792 (NIFS-PROC—11) Plasma-based and novel accelera- 
tors. Sugihara, Ryo (Nagoya Univ. (Japan)); Nishida, Yasushi 
(eds.). National Inst. for Fusion Science, Nagoya (Japan). May 
1992. 178p. (CONF-9112158—: Workshop on plasma-based and 
novel accelerators, Nagoya (Japan), 19-20 Dec 1991). Order Num- 
ber DE93788397. Source: OSTI; NTIS; INIS. 

This publication is a collection of papers presented at Workshop 
on Plasma-Based and Novel Accelerators held at National Institute 
for Fusion Science, Nagoya, on December 19-20, 1991. Plasma- 
based accelerators are attracting considerable attention in these 
days a new, exciting field of plasma applications. The study gives 
rise to and spurs study of other unique accelerators like laser- 
based accelerators. The talks in the Wédrkshop encompassed 
beat-wave accelerator (BWA), plasma wake field accelerator 
(PWFA), Vp x B accelerator, laser-based accelerators and some 
novel methods of acceleration. They also covered the topics such 
as FEL, cluster acceleration and plasma lens. Small scale experi- 
ments as those in universities have exhibited brilliant results while 
larger scale experiments like BWA in Institute of Laser Engineer- 
ing, Osaka University, and PWFA in KEK start showing significant 
results as well. (J.P.N.). 


20793 (NIKHEF-K-DIGEL—1992-6) Neutron- and G.M.- 
detector electronics for the radiation protection around MEA 
and AmPS. Schipper, J.D. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 
1992. [25p.] (In Dutch). Order Number DE93623738. Source: 
OSTI; NTIS; INIS. 

The detector formation consistS of two detectors: a neutron de- 
tector and a GM-detector. These detectors are the radiation guards 
around AmPS and MEA. For these detectors, electronics are made 
in accordance with the wishes of the security service. (author). 14 
figs. 


20794 (UCRL-JC—108796) Accelerator skyshine: Tyger, 
tyger, burning bright. Stapleton, G.B. (Southeastern Universities 
Research Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility); O’Brien, K.; 
Thomas, R.H. Lawrence Livermore National Lab., CA (United 
States); Northern Arizona Univ., Flagstaff, AZ (United States). Jun 
1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48 ;AC05-84ER40150 ;AC03- 
76SF00098. (CONF-920617-14: Annual meeting of the Health 
Physics Society, Columbus, OH (United States), 21-25 Jun 1992). 
Order Number DE93007113. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron skyshine is, in most cases, the dominant source of 
radiation exposure to the general public from operation of well- 
shielded, high-energy accelerators. To estimate this exposure, 
tabulated solutions of the transport of neutrons through the air are 


43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, and lon Optics 


frequently used. In previous works on skyshine, these tabular data 
have been parameterized into simple empirical equations that are 
easy and fast to use but are limited to distances greater than a few 
hundred meters from the accelerator. Our current report has re- 
fined this earlier work by including more realistic assumptions of 
neutron differential energy spectrum and angular distribution. 
These improved calculations essentially endorse the earlier param- 
eterizations but make possible reasonably accurate dose estimates 
much closer to the skyshine source than before. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 20722, 20776, 20838, 21905 


20795 (BNL-48720) The effect of synchrobetatron coupling 
on the dynamic aperture. Parzen, G. Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(AD/RHIC—1 19). Order Number DE93010870. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The effect of synchrobetatron coupling on the dynamic aperture 
was studied by comparing the dynamic aperture for a particle with 
a large fixed Ap/p, no synchrotron oscillations present, with the 
dynamic aperture for a particle with a synchrotron oscillation ampii- 
tude of the same Ap/p. The particle with the synchrotron oscillation 
present was found to have a smaller dynamic aperture than that of 
the particle with the fixed Ap/p. It is suggested that this reduction in 
dynamic aperture may be due to a non-linear coupling between the 
longitudinal and transverse motions. For RHIC, whose lattice and 
RF were used in this study, the longitudinal phase space is much 
larger than the transverse phase space by a factor of several thou- 
sand, and a small amount of coupling can cause considerable 
growth in the transverse motion. The effect is most pronounced at 
lower energies in RHIC, where larger momentum spread and 
transverse amplitudes are required. At + = 30 in RHIC, with a syn- 
chrotron oscillation amplitude of Ap/p = 0.005, the dynamic aperture 
is reduced by about 6 mm by the presence of the synchrotron os- 
cillations. The effect may be more important for RHIC than for 
other superconducting proton colliders, because of its relatively low 
energy and because of the importance of intrabeam scattering for 
heavy ions. This results in larger dynamic aperture requirements 
for RHIC both in transverse space and in momentum spread. 


20796 (CNIC—00537) A review of some dynamics models 
in six-dimensional phase space and their suitable conditions 
of motion equation. Cao Qingxi (Academia Sinica, Beijing, BJ 
(China). Inst. of Atomic Energy); Guan Xialing. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Sep 1991. [12p.] (in Chinese). 
(IAE-0094.). Order Number DE93623741. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Based on the analysis of motion features for a pulse beam, as 
the dynamics models of motion system in a six-dimensional phase 
space, target measuring model and instantaneous distribution 
model are described. The strict dynamics motion equations of parti- 
cles beam have been derived both in Cartesion coordinate system 
and in Curvilinear coordinate system for two kinds of models men- 
tioned above. The force components in three directions have been 
given for two models and two coordinate systems. The model of 
Karl L. Brown’s theory and his dynamics motion equations were 
also analysed. The features of two theory models and their suitable 
conditions were discussed. It is confirmed that the ‘target measur- 
ing model’ is a better one to describe a pulse beam. That is 
because the time t and t’ = dt/d¢ are selected as the longitudinal 
coordinate of six dimensional coordinate system. The status de- 
scribed by this model is not instantaneous but a status with time 
distribution in a fixed position, eg. in a target. With this model, the 
time features of a pulse beam can be given directly. But when the 
space charge has to be considered, the instantaneous distribution 
model will be better than target measuring model. 


20787 (ENEA-RT-INN-91-01) Linear undulator brightness: 
Exact analytical treatment. Dattoli, G.; Giannessi, L.; Mari, C.; 
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Richetta, M.; Torre, A. ENEA, Frascati (Italy). Dipt. Sviluppo Tec- 
nologie di Punta. Dec 1991. 20p. (RT/INN—91-01). Order Number 
DE93784690. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper shows that the calculation of linearly polarized undu- 
lator brightness can be worked out exactly by using elliptic 
functions and multivariable Generalized Bessel Functions. The ob- 
tained results are shown to be valid in both non-relativistic and 
ultrarelativistic regimes. The physical relevance of the obtained 
results are discussed and the ‘low energy’ corrections to the reso- 
nance condition are derived. 


20798 (ENEA-RT-INN-91-13) Coupling between propagat- 
ing and guided modes in hybrid resonator for waveguide free 
electron laser. Doria, A.; Gallerano, G.P. ENEA, Frascati (Italy). 
Dipt. Sviluppo Tecnologie di Punta. May 1991. 21p. (RT/INN—91- 
13). Order Number DE93784661. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The modes of a hybrid resonator in which the guiding structure 
is a plane parallel waveguide are calculated. The calculations take 
into account the diffraction of the free space (gaussian) mode from 
the edge of the guide and are carried out in the hypothesis of 
maintaining the best coupling between the guided and the gauss- 
ian modes. 


20799 (ENEA-RT-INN—91-35) Note on quantum treatment of 
charged beam propagation with transverse coupling. Dattoli, 
G.; Mari, C.; Torre, A. ENEA, Frascati (Italy). Dipt. Sviluppo Tec- 
nologie di Punta. Oct 1991. 10p. (RT/INN—91-35). Order Number 
DE93784660. Source: OST!; NTIS (US Sales Only); INIS. 

A formal ‘quantum’ theory of charged beam linear transport has 
recently been formulated in a series of papers. In this context, the 
analysis has been limited to the ‘one degree of freedom’ case in 
which beam emittance plays the role of the quantization constant, 
and the longitudinal coordinate is that of time. It has been shown 
that the quantum results reproduce the ‘classical’ Courant-Snyder 
(C-S) theory of linear transport and that one recovers the Liouville 
equation by using the formalism of the Wigner phase-space func- 
tion. In this note the quantum approach is generalized to a coupled 
‘two degrees of freedom’ system, i.e., a charged beam passing 
through linear coupling elements such as a solenoid or a skew 
quadrupole. The quantization procedure is developed by using two 
constants of quantization, the radial and the vertical initial emit- 
tances, thus providing a working example of non_ isotropic 
quantization. 


20800 (ENEA-RT-INN—91-36) Measuring Wigner-rotation 
with electron beams. Ciocci, F.; Dattoli, G.; Mari, C.; Torre, A. 
ENEA, Frascati (italy). Dipt. Sviluppo Tecnologie di Punta. Oct 
1991. 16p. (RT/INN—91-36). Order Number DE93784663. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Wigner phase-space formalism has been shown to provide 
the natural tools to treat charged beam transport. This note shows 
how simple experiments, exploiting electron beams propagating 
through quadrupoles and drift sections, can be designed to mea- 
sure the Wigner rotation 


20801 (ENEA-RT-INN-91-45) Phase-space formalism in 
presence of dispersion. Dattoli, G.; Mari, C. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. Dec 1991. 13p. 
(RT/INN—91-45). Order Number DE93784659. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A general formalism based on the Wigner phase-space formula- 
tion of mechanics is used to discuss the properties of charged 
beam propagation in the presence of dispersion. The paper intro- 
duces a generalized Courant-Snyder invariant, also including the 
dispersion function, and examines the phase space beam ellipse 
properties. It is shown that the betatron emittance is linked to the 
generalized invariant and that the effective emittance is linked to a 


non-invariant quantity whose transport properties are also dis- 
cussed. 


20802 (ENEA-RT-INN-91-48) Linear undulator brightness: 
Sextupolar magnetic field contributions and higher orders en- 
ergy corrections for low energy electron beams. Dattoli, G.; 


Galli, M.; Giannessi, L.; Ottaviani, P.L.; Richetta, M. ENEA, Fras- 
cati (Italy). Dipt. Sviluppo Tecnologie di Punta; ENEA, Bologna 
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(Italy). Nov 1991. 16p. (RT/INN—91-48). Order 
DE93784700. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the modifications to the undulator bright- 
ness and central wavelength expressions due to low energy effects 
and to the inclusion of sextupolar magnetic field components. The 
corrections are calculated up to the order (K/gamma)*. The mathe- 
matical details are simplified by the use of Generalized Bessel 
Functions. 


Number 


20803 (ENEA-RT-INN-91-59) Simplified version of Cayley 
Hamilton theorem and exponential forms of 2 x 2 and 3 x 3 
matrices. Dattoli, G.; Mari, C.; Torre, A. ENEA, Frascati (Italy). 
Dipt. Sviluppo Tecnologie di Punta. Feb 1992. 17p. (RT/INN-91- 
59). Order Number DE93784679. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This note presents a simple proof of a theorem allowing to cast f 
(A-tilde), where A-tilde is a non singular matrix and f a function 
admitting a McLaurin expansion, as a finite sum. The note also dis- 
cusses the complementary version of the theorem and limits the 
discussion to 2x2 and 3x3 matrices. It is shown how they can be 
cast in an exponential form. Such a form greatly simplifies the task 
of finding the u"’ power (with u being any real or complex number) 
of a given matrix. The applications to physical problems like the 
optical resonator stability and the Cabibbo-Kobayashi-Maskawa 
matrix are also dealt with. 


20804 (ENEA-RT-INN—92-19) Anharmonic betatron motion 
in linearly polarized undulators. Dattoli, G.; Galli, M.; Ottaviani, 
P.L. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta; 
ENEA, Bologna (Italy). Dec 1992. 26p. (RT/INN-—92-19). Order 
Numter DE93784704. Source: OSTI; NTIS (US Sales Only); INIS. 

In discussing the betatron equations of motion for an e-beam 
propagating in a linearly polarized undulator, this paper includes 
the magnetic field multi-polar contributions and goes beyond the 
usual harmonic approximation. The equations of motion are de- 
rived with the inclusion of anharmonic and transverse motion 
coupling terms. Single particle motion, as well as beam dynamics 
are carefully examined. 


20805 (ENEA-RT-INN—92-28) Waveguide tapering for FEL 
in high gain regime. Dipace, A.; Doria, A.; Gallerano, G.P.; Sabia, 
E. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. Nov 
1992. 13p. (RT/INN—92-28). Order Number DE93784693. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A Free Electron Laser (FEL) operation in the far infrared or 
millimeter wave region of the spectrum requires the use of a wave- 
guide to confine the radiation. A new tapering scheme for operation 
in the high gain regime can thus be utilized in which the waveguide 
gap is varied while the undulator magnetic field and period are 
kept constant. The results of a numerical code are presented. 


20806 


(ENEA-RT-INN—92-32) Comparison between analyti- 
cal and numerical computation of undulator brightness. Dattoli, 
G.; Giannessi, L.; Voykov, G. ENEA, Frascati (Italy). Dipt. Sviluppo 
Tecnologie di Punta. Dec 1992. 42p. (RT/INN—92-32). Order Num- 
ber DE93784705. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, a comparison is made between analytical and nu- 


merical computation of undulator brightness. The numerical 
treatment is based on an adaptive algorithm and the analytical 
method uses the expansion with Generalized Bessel Functions. 
The comparison confirms the validity of the analytical method. 


20807 (FNAL-TM-1835) User's guide to ESME v. 8.0. 
MacLachlan, J. Fermi National Accelerator Lab., Batavia, IL 
(United States). 8 Mar 1993. 69p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE93011491. Source: OSTI; NTIS; GPO Dep. 
ESME is a computer program to calculate the evolution of a dis- 
tribution of particles in energy and azimuth as it is acted upon by 
the radio frequency system of a proton synchrotron. It provides for 
the modeling of multiple rf systems, feedback control, space 
charge, and many of the effects of longitudinal coupling 
impedance. The capabilities of the program are described, and the 
requirements for input data are specified in sufficient detail to per- 
mit significant calculations by an uninitiated user. The program is 
currently at version 8.0 and extensively modified since the previous 





user documentation. Changes since the 7.xx versions include a 
new command and associated parameters for mapping phase 
space flow lines, new names for a few parameters, and a few new 
parameters for old commands. Special attention has been given to 
features relating to calculation of the collective potential and the 
generation of phase space trajectories including its effects. The 
VAX-based code management convention has been modified 
slightly to permit EXPAND pre-compile options to be used in the in- 
clude files as well as the program source files. 


20808 (INIS-JP—007, pp. 225-229) Industrial and technical 
aspects of electron accelerators. Silverman, J. (Maryland Univ., 
College Park, MD (United States). Lab. for Radiation and Polymer 
Science). Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

A summary of electron beam accelerator properties relating to 
radiation processing is presented. New developments are stressed 
both in the source technology and the processing applications. (au- 
thor). 


20809 (INIS-JP—007, pp. 270-274) First results of beam 
generation test for JAERI AVF cyclotron. Tachikawa, T. (Sumit- 
omo Heavy Industries Ltd., Tokyo (Japan)); Hayashi, Y.; Ishii, K. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution ir beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The performance of JAERI! AVF cyclotron was investigated with 
several kinds of ions in the wide energy range. The 90 MeV pro- 
tons of 10 yA intensity was successfully extracted for the first time 
by the model 930 cyclotron. The feature of beam chopping system 
is also presented. (author). 


20810 


(INIS-JP-007, pp. 286-291) Heavy ion microbeam 
system for study of single event effects. Kamiya, Tomihiro 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 


Takasaki Radiation Chemistry Research Establishment); Ut- 
sunomiya, Nobuhiro; Minehara, Eiichi; Tanaka, Ryuichi; Ohmura, 
Miyoshi; Kohno, Kazuhiro; Iwamoto, Eiji. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

A high-energy heavy ion microbeam system has been developed 
and installed on a beam line of a 3 MV tandem electrostatic accel- 
erator mainly for analysis of basic mechanism of single event upset 
(SEU) of semiconductor devices in spacecraft. The SEU is now the 
most serious problem for highly reliable spacecraft electronics sys- 
tem with long space mission. However, the mechanism has not 
been understood on the basis of microscopic process of SEU. The 
SEU phenomena depends not only upon hitting particles, but also 
upon the hit position on the microcircuit. To observe the transient 
charge pulse from a SEU, a single ion particle must hit exactly the 
desired position of the microcircuit. Such an experiment requires 
the microbeam spot size within 1 um, the beam positioning accu- 
racy within +1 ym, and single ion hitting. The microbeam system 
has been designed to meet the above technical requirements. The 
system is equipped with two lens systems: one to control the tar- 
get beam current in a wide range down to extremely low current 
without any change of the beam optics, and the other to focus 
heavy ion beams within a spot size of 1 um. The final goal is to hit 
a microscopic target area with a single 15 MeV nickel ion. The 
beam spot size has been evaluated by Gaussian fitting of sec- 
ondary electron profiles with microbeam scanning across the fine 
Cu mesh. The single ion detection has been also tested to gener- 
ate a trigger signal for closing beam shutter to prevent further hits. 
This paper outlines the new microbeam system and describes 
methods to realize these techniques. (author). 
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20811 (INIS-JP—007, pp. 374-378) Transport and diagnos- 
tics of an H~ ion beam. Michaut, C. (Ecole Polytechnique, 91 - 
Palaiseau (France). Lab. de Physique des Milieux lonises); Mihail, 
V.T.; Devynck, P.; Bacal, M. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154—: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

A hydrogen negative ion beam from a volume source is acceler- 
ated to 15 keV and transported 86 cm in a region where the 
pressure could be varied in the range 3 x 10~-® to 6 x 10-% Torr. 
The diagnostics used were a combined Faraday cup/calorimeter 
(FC) surrounded by a guard ring (R) and a pinhole analyzer. The 
experiments indicate that the low energy electrons produced by 
stripping are expelled to the beam periphery and propagate with 
the beam. The cause of the drain current of the high voltage power 
supply is also discussed. (author). 


20812 (INIS-JP—007, pp. 383-386) Beam acceleration exper- 
iment using varieble energy RFQ. Tokiguchi, K. (Hitachi Ltd., 
Ibaraki (Japan). Hitachi Research Lab.); Hakamata, Y.; Amemiya, 
K.; Sakudo, N.; Yamada, S.; Hirao, Y.; Tokuda, N. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

To develop a high current MeV ion impianter, ion beam accelera- 
tion using a variable energy RFQ has been studied. RFQ 
electrodes were designed to investigate the fundamental accelera- 
tion characteristics in the range of a few hundred keV. N*, Ar** 
and Kr* ions were accelerated to 0.27, 0.74 and 1.6 MeV respec- 
tively, in good agreement with the calculated values. N* and Ar** 
energies were varied continuously by changing the operation fre- 
quency. The peak current of the bunched N* beam reached 2.5 
mA at an energy of about 0.3 MeV. (author). 


20813 (INIS-JP—007, pp. 387-392) Properties of cyclotron 
beams for modification of materials. Hiasa, T. (Sumitomo Heavy 
Industries Ltd., Tokyo (Japan)); Kakihira, S.; Kataoka, S.; Nishi- 
hara, Y.; Tazawa, S.; Washio, M. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 
evolution in beam applications. Order Number DE93703820. 
Source: OSTI; NTIS; INIS. 

A facility for irradiation of large areas of 6 x 6 inches with MeV 
ions using a sub-compact cyclotron is described. This system pro- 
vides a possibility to use cyclotron beam for modification of various 
materials specially in chemical and semiconductor industries. For 
the primary application of this system, the beam properties are ex- 
amined aiming for control of charge carrier life-time in silicon power 
devices. The beam properties of this system are described for the 
homogeneity and its measurement and estimation method. (au- 
thor). 


20814 (INIS-JP—007, pp. 393-396) Development of appara- 
tus for high-intensity beam lines at the KEK-PS new 
experimental hall. Yamanoi, Yutaka (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)); Tanaka, Kazuhiro; Mi- 
nakawa, Michifumi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

The new counter experimental hall was constructed at the KEK 
12 GeV Proton Synchrotron (the KEK-PS) in order to handle high- 
intensity primary proton beams of up to 1 x 10'° pps (protons per 
second), which is one order of magnitude greater than the present 
beam intensity of the KEK-PS, 1 x 10'* pps. New technologies for 
handling high-intensity beams have, then, been developed and em- 
ployed in the new hall construction. A part of our R/D work on 
handling high intensity beam is briefly reported. (author). 
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20815 (INIS-mf—13388, pp. 383-384) Beam pulsing system 
for the pelletron at T.I.F.R. Jain, H.C. (Tata Inst. of Fundamental 
Research, Bombay (india)); Raheja, U.T.; Bhalerao, P.J.; Datar, 
V.M.; Vaze, M.Y. Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147—-: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 3 figs. PELLETRON ACCELER- 
ATORS/beam pulsers; DESIGN; ELASTIC SCATTERING; 
OSCILLATORS; RF SYSTEMS; TIME-TO-AMPLITUDE CONVERT- 
ERS 


20816 (INIS-mf-13388, pp. 459-460) Enhanced focussing in 
cyclotrons by radial and azimuthal variation in magnetic field. 
Sarma, P.R. (Variable Energy Cyclotron Centre, Calcutta (India)). 
Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—-: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 3 figs. CYCLOTRONS/focusing; 
CYCLOTRONS; FOCUSING; MAGNETIC FIELDS; OSCILLA- 
TIONS 


20817 (INIS-mf-13388, pp. 471-472) Relativistic-quantum 
particles for bound-states and scattered-states wave solutions 
- suitable for high-energy-particle-accelerators. Mohanty, J.N. 
(Ravenshaw Coll., Cuttack (india). P.G. Dept. of Physics); Saman- 
taray, C.B. Department of Atomic Energy, Bombay (india). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs. DIRAC EQUATION/wave functions; 
ACCELERATORS; BOUND STATE; COULOMB SCATTERING; 
MAGNETIC FIELDS; SYNCHROTRON RADIATION 


20818 (INIS-SU-341/A, pp. 44-47) Analysis of transverse 
instability of a beam in an electron linac near parametric reso- 
nance. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). 1990. (In Russian). 
In Nuclear and physical investigations: Theory and experiment. 
[96p.] Order Number DE93620974. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Dispersion equations, describing transverse of a beam in single 
resonator section and in accelerator consisting of resonator section 
series are obtained. The obtained results show that application of 
parametric resonance makes it possible to effectively suppress cu- 
mulative instability though it decreases to some degree the 
threshold current of absolute instability of a single section. 


20819 (INS—942) Orbit analysis of the spiral inflector for 
cyclotrons. Sekiguchi, M.; Shida, Y. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Jul 1992. 4p. Order Number DE93782782. 
Source: OSTI; NTIS; INIS. 

A set of non-linear differential equations has been derived to de- 
scribe the ion motion in a spiral inflector by using a coordinate 
system moving with the central trajectory. In this formation, an 
electric potential has been introduced instead of treating the elec- 
tric field directly. The differential equations together with the 
potential can be used to get the ion-optical properties of the spiral 
inflector with various forms of the electrodes and to study approxi- 
mately the effects of the edge of the electrodes and those of the 
space charge. The same formulation can be shown to be valid also 
in the cases of non-uniform magnetic field when the field distribu- 
tion is given and the trajectory is known numerically. (author). 


20820 


(INS—946) Study of beam dynamics at cooler syn- 
chrotron TARN-Il. Watanabe, S.; Katayama, T.; Watanabe, T.; 
Yoshizawa, M.; Tomizawa, M.; Chida, K.; Arakaki, Y.; Noda, K.; 
Kanazawa, M. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
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Study. Aug 1992. 5p. Order Number DE93782795. Source: OSTI; 
NTIS; INIS. 

Several kinds of beam diagnostic instruments, have been devel- 
oped at cooler-synchrotron TARN-IIl. These are intended to study 
beam dynamics at low beam current of several microamperes and 
then have high sensitivity of good S/N ratio. In addition, the accel- 
eration system, especially low level RF system, has been improved 
to attain the maximum beam energy. With the successful perfor- 
mance of these instrumentations, the study of beam dynamics are 
presently being carried out. For example, the synchrotron accelera- 
tion of the light ions was achieved up to 220 MeV/u without any 
beam loss. (author). 


20821 (LA-UR-—93-655) Wider availability of PARMILA and 
recent improvements to PARMILA. Merson, J.L.; Rybarcyk, LJ. 
Los Alamos National Lab., NM (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930269-1: Computational accelerator 
physics conference (CAP93), Pleasanton, CA (United States), 22- 
26 Feb 1993). Order Number DE93008729. Source: OSTI; NTIS; 
INIS; GPO Dep. 

PARMILA (Phase And Radial Motion in lon Linear Accelerators) 
is a drift-tube linac (DTL) ion-beam dynamics code. Over its long 
life, many versions have developed. The Los Alamos Accelerator 
Code Group distributes a version, for which a manual is available. 
Unless otherwise specified, all mentions of PARMILA in this docu- 
ment refer to that LAACG-distributed version. Until recently, this 
documented and distributed version functioned only under CTSS. 
Users who wished to run on a different operating system needed to 
convert the code themselves. PARMILA now operates under UNI- 
COS, a much more widely available CRAY operating system, and 
under VAX/VMS. This paper describes some new features of the 
code, and gives directions for obtaining the manual and the UNI- 
COS and VMS versions of the code. 


20822 (SLAC-PUB-6064) LCLS optics: Selected technolog- 
ical issues and scientific opportunities. Tatchyn, R. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Mar 
1993. 27p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (SLAC/SSRL-0010;CONF- 
9210278-1: Workshop on scientific application of short wavelength 
coherent light source, Stanford, CA (United States), 21 Oct 1992). 
Order Number DE93010953. Source: OSTI; NTIS; INIS; GPO Dep. 

The Stanford Linac Coherent Light Source (LCLS) promises to 
generate photon pulses of unprecedented brevity and peak 
brightness in the soft x-ray range. In this presentation selected limi- 
tations and novel opportunities for technology and science 
associated with the availability of such pulses will be briefly as- 
sessed. Special emphasis will be placed on possible techniques for 
extending the peak power density and the temporal and spectral 
regimes of the LCLS output radiation by orders of magnitude 
beyond their nominal (calculated) values, and to the associated in- 
strumentation for processing this radiation. 


20823 (SLAC-PUB-6073) The beam-beam interaction in 
ete storage rings. Siemann, R.H. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Mar 1993. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515. (CONF-9210313-2: Joint US/CERN school on 
particle accelerators frontiers of particle beams: factories with 
ete rings, Benalmadena (Spain), 28 Oct - 5 nov 1992). Order 
Number DE93011229. Source: OSTI; NTIS; INIS; GPO Dep. 

This article is a personal perspective about the physics of the 
beam-beam interaction. This is an active area of research combin- 
ing operational experience, experiments, computer models, and 
theory with the goal being to overcome the shortcomings above. 
This research hasn't progressed sufficiently to quantitatively explain 
beam-beam limits, but there are qualitative explanations of many of 
the features of the beam-beam interaction and clear directions for 
future developments. 


20824 (SSCL-Preprint-200) SYNCH, its status and its re- 
cent use at SSCL. Garren, A. (Lawrence Berkeley Lab., CA 
(United States)); Kenney, A.; Courant, E.; Russell, A.; Syphers, 
M.J.; Sen, T.; Barts, T. Superconducting Super Collider Lab., Dal- 
las, TX (United States). Feb 1993. 7p. Sponsored by USDOE, 





Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-9302104—2: Computational acceleration physics confer- 
ence, Los Alamos, NM (United States), 22-26 Feb 1993). Order 
Number DE93011360. Source: OSTI; NTIS; INIS; GPO Dep. 
SYNCH is a computer program for use in the design and analy- 
sis of synchrotrons, storage rings, and beamlines. The first 
accelerator program to organize its input in the form of a language, 
SYNCH provides a natural way to describe and design lattices and 
to analyze them through calculations of betatron functions, disper- 
sion, beam envelopes, emittances, and closed orbits. In addition, 
particle tracking, non-linear transformations, misalignments, elec- 
tron integrals, and orbit corrections may be treated. A brief 
summary of some features of the program and recent applications 
for designing the Interaction Regions (IR) of the SSC will give. 


20825 (SSCL-Preprint-201) Longitudinal head-tail instabil- 
ity in a non-harmonic potential well. Chen, B.; Chao, A. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Mar 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-9302104—1: 
Computational acceleration physics conference, Los Alamos, NM 
(United States), 22-26 Feb 1993). Order Number DE93011361. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A perturbation technique is developed that can be applied to 
study the collective instability problem when the unperturbed 
system is not described by a simple-harmonic oscillator. The longi- 
tudinal head-tail instability effect is well studied as applications of 
this technique. Applications of the longitudinal head-tail instability 
effects to the CERN Super Proton Synchrotron and the Supercon- 
ducting Super Collider are included. 


20826 (UCRL-JC—110768) Maximizing the luminosity of 
hadron, suupercolliders at 10-100 TeV. Barletta, W.A. (Lawrence 
Livermore National Lab., CA (United States)). Lawrence Livermore 
National Lab., CA (United States); California Univ., Los Angeles, 
CA (United States). Dept. of Physics. Jul 1992. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9111208—4: 19. INFN eloisation project: 
maximizing luminosity of hadron colliders at 100 TeV, Erice (Italy), 
13-19 Nov 1991). Order Number DE93009247. Source: OSTI; 
NTIS; GPO Dep. 

As physicists seek to build colliders of ever higher energy, they 
are generally faced with the task of simultaneously increasing the 
luminosity to compensate for the decrease in cross sections. Ex- 
tending the physics reach and discovery potential of hadron 
supercolliders to the maximum extent will require accelerator de- 
signers Teaming how to achieve luminosities > 10° cm~*s—" at 
energies of at least 100 TeV per beam. The application of the 
presently available accelerator technologies embodied in the de- 
signs of the LHC (at 8 TeV per beam and 10°4cm~-*s~—') and the 
SSC (20 TeV per beam at 10°° cm-?s-') to an ELOISATRON 
(ELN) operating at 100 TeV per beam would yield a collider design 
with a luminosity of 10°4 cm-*s—'. Yet higher energies and lumi- 
nosities are clearly possible. This paper presents a general context 
for assessing the performance of future hadron colliders. It begins 
by illustrating machine trends and by defining of key collider char- 
acteristics. Descriptions of limiting beam physics and limiting 
accelerator technologies constitute the next two sections. These 
considerations have been folded into a simple spreadsheet-based 
computer code that allows one to perform self-consistent parame- 
ter searches to maximize luminosity. Section five presents some 
results from the parameter searches. The paper concludes by 
sketching the characteristics of an ultimate hadron supercollider, 
i.e., an Ultra-ELOISATRON (UELN). 


20827 (UCRL-JC—110769) Maximizing the luminosity of 
ELOISATRON, a hadron supercollider at 100 TeV per beam. 
Barletta, W.A. (Lawrence Livermore National Lab., CA (United 
States)). Lawrence Livermore National Lab., CA (United States). 
Jul 1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9107195-3: Tri- 
este summer school, Erice (Italy), 22-25 Jul 1991). Order Number 
DE93009306. Source: OSTI; NTIS; GPO Dep. 

In general as one raises the energy of a collider one must simul- 
taneously increase the luminosity to compensate for decreasing 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


cross sections. Applying the presently available accelerator tech- 
nology embodied in the designs of the LHC (8 (6 TeV per beam = 
1054 cm? s—') and the SSC (20 TeV per beam at 10°° cm@s-1) 
the ELOISATRON, proton collider operating at 100 TeV per sis 
yields a collider design with a luminosity of 10°* cm-*s—'. To ex- 
tend the physics reach of super-colliders to the maximum possible 
extent will a. designing the collider to achieve luminosities > 
10°5 cm-¢s This paper presents a general context for assess- 
ing the performance of hadron supercolliders in general and 
ELOISATRON in particular. It begins with an illustration of machine 
trends and with definitions of key collider characteristics. A brief 
description of design strategies to accommodate limiting beam 
physics and limiting technologies constitutes the next section. A 
simple spreadsheet based computer code incorporating these con- 
siderations allows one to perform self-consistent parameter 
searches to yield design characteristics of ELOISATRON (ELN) 
with maximum possible luminosity. To underscore the point that 
near term technology is applicable to the limits of the high energy 
frontier, the paper concludes with a hypothetical collider of higher 
energy than the ELOISATRON. 
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Refer also to citation(s) 20296, 20793, 20988, 20993, 21024, 
21033, 21043, 21044, 21045, 21046, 21047, 21048, 21049, 21050, 
21051, 21053, 21735, 21878, 21882, 21914, 21917, 21918, 21923, 
22513, 22647 


20828 (ANL/APS/LS—184, pp. 5, Paper 14) Magnetic field 
tolerance for insertion devices on 3rd generation synchrotron 
light sources. Viccaro, P.J. (Argonne National Lab., IL (US)). Ar 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div. Jan 1992. DOE Contract W-31109-ENG- 
38. In Selected publications related to the experimental facilities of 
the Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The nearly four orders of magnitude increase in brightness 
expected for insertion device (ID) x-ray sources on the next gener- 
ation low emittance synchrotron facilities will have a tremendous 
impact on nearly every area of research. However, in order to 
deliver the expected performance, the IDs will need to satisfy strin- 
gent magnetic and mechanical requirements. Errors in real devices 
affect both the spectral performance and storage ring. For exam- 
ple, one source of field errors relating to the uniformity of the peak 
field through the device has a direct effect on the peak spectral 
brightness of undulator harmonics. Other errors associated with the 
higher moment fields present in the device can effect the perfor- 
mance of the low emittance storage ring. Both effects are 
discussed in terms of the next generation synchrotron facilities. 


20829 (ANL/APS/LS—184, pp. 7, Paper 50) A universal po- 
larimeter for the soft x-ray and VUV wavelength region. 
Gluskin, E.S. (Argonne National Lab., IL (US)). Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator 
Systems Div. Jan 1992. In Selected publications related to the ex- 
perimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

A universal polarimeter was designed and built to analyze polar- 
ization properties of soft x-ray and VUV radiation from different 
types of sources. The design, based on the use of multilayer- 
polarizers, includes an option to monitor the polarization with a 1 
kHz frequency. The polarimeter was tested on the U5 undulator 
beamline at NSLS. 


20830 (ANL/APS/LS—184, pp. 13, Paper 51) XUV polarimeter 
for undulator radiation measurements. Gluskin, E. (Argonne Na- 
tional Lab., IL (US)); Mattson, J.E.; Bader, S.D.; Viccaro, PJ.; 
Barbee, T.W. Jr.; Brookes, N.; Pitas, A.; Watts, R. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. in 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

A polarimeter for x-ray and vacuum ultraviolet (XUV) radiation 
was built to measure the spatial and spectral dependence of the 
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polarization of the light produced by the new undulator at the U5 
beamline at NSLS. The fourth-harmonic radiation was measured, 
and it does not agree with predictions based on ideal simulation 
codes in the far-field approximation. 


20831 (ANL/APS/LS—184, pp. 12, Paper 10) Modelling of un- 
dulator sources. Chapman, K. (Univ. of Wisconsin, Madison 
(US)); Lai, B.; Cerrina, F.; Viccaro, J. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. In Selected publications related to the experimental 
facilities of the Advanced Photon Source, 1987-1991. 741p. Order 
Number DE92014067. Source: OSTI; NTIS; INIS. 

We present a new code capable of realistically modelling the ra- 
diation from ideal undulator sources, including explicit electron 
emittance effects. The code has been developed as part of the 
SHADOW X-ray optics ray tracing program, in order to predict the 
performances of undulator-based optical systems. The approach is 
based on a simplified field distribution that allows an efficient calcu- 
lation of the trajectory and of the radiation field. We show explicitly 
that the undulator radiation pattern is shift-invariant with respect to 
the electron trajectory angles, so that the emittance effects can be 
included without recomputing the radiation distribution. Further- 
more, the time consuming computation of the undulator emission 
patterns is decoupled from the Monte Carlo sampling of the wave- 
front, leading to a very fast code. This is achieved by computing 
the three-dimensional source probability distribution function and by 
using an inversion algorithm to generate a random variate with the 
same distribution as the source. The physical basis of the code 
and the algorithm used are discussed in detail and some results 
presented. 


20832 (ANL/APS/TB—13) Report on the value engineering 
workshop on APS beamline front ends. Kuzay, T. Argonne Na- 
tional Lab., IL (United States). Advanced Photon Source Div. Jan 
1993. 83p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93011987. Source: OSTI; NTIS; INIS; GPO Dep. 

A formal value engineering evaluation process was developed to 
address the front end components of the beamlines for the Ad- 
vanced Photon Source (APS). This process (described in Section 
2) involved an information phase, a creative phase, a judgment 
phase, a development phase, and a recommendation phase. Tech- 
nical experts from other national laboratories and industry were 
invited to a two-day Value Engineering Workshop on November 5- 
6, 1992. The results of this Workshop are described in Section 4. 
Following the Workshop, various actions by the APS staff led to 
the redesign of the front end components, which are presented in 
Sections 5 and 6. The cost benefit analysis is presented in Section 
7. It is important of realize that an added benefit of the Workshop 
was to obtain numerous design evaluations and enhancements of 
the front end components by experts in the field. As the design 
work proceeds to Title Il completion, the APS staff is including 
many of these suggestions. 


20833 (ANL/ASD/CP-79378) An optimal procedure for 
magnet sorting. Koul, R.K. Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. [1992]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-921077-3: Stability of particle 
motion in storage rings, Upton, NY (United States), 18-24 Oct 
1992). Order Number DE93011760. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A new magnet sorting method for accelerators is developed. It is 
based on the linearized analysis of the effects of errors on acceler- 
ators. It is implementable in two steps. The first step is completely 
analytical in character while the second step involves the compari- 
son of computed values with the measured error values. The whole 
process is repeated at most “n” times, where “n” is the number of 
magnets to be chosen from at a time. Simulations of the method, 
using Mathematica®, have been implemented for sorting the APS 
injector synchrotron dipoles and quadrupoles with excellent results. 


20834 


(ANL-HEP-CP-92-101) Requirements for a system to 
analyze HEP events using database computing. May, E. (Ar- 
gonne National Lab., IL (United States)); Lifka, D.; Lusk, E.; Price, 
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L.E.; Day, C.T.; Loken, S.; MacFarlane, J.F.; Baden, A.; Gross- 
man, R.; Qin, X.; Cormell, L.; Gauthier, A.; Leibold, P.; Marstaller, 
J.; Nixdorf, U. Argonne National Lab., IL (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930461-3: 12. IEEE sympo- 
sium on mass storage systems, Monterey, CA (United States), 25 
Apr 1993). Order Number DE93009960. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We describe the requirements for the design and prototyping of 
an object-oriented database designed to analyze data in high en- 
ergy physics. Our goal is to satisfy the data processing and analysis 
needs of a generic high energy physics experiment to be proposed 
for the Superconducting SuperCollider (SSC), and requires the col- 
lection and analysis of between 10 and 100 million sets of vectors 
(events), each approximately one megabyte in length. We sketch 
how this analysis would proceed using an object-oriented database 
which support the basic data types used in HEP. 


20835 (ANL-HEP-TR-93-14) Precision of source response 
inside dimpled HAD brass tubes. Jankowski, D.; Stanek, R. Ar- 
gonne National Lab., IL (United States). High Energy Physics Div. 
22 Feb 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (SDC—93-453). Order 
Number DE93009987. Source: OSTI; NTIS; INIS; GPO Dep. 

We have measured the variation in response of the '°”CS 
source as positioned in 10 samples of the brass source tubes, dim- 
pled at +5 cm from the center of a scintillator tile. We find an RMS 
in the signals of 2.5%. 


20836 (ANL-HEP-TR-93-15) Progress on polarized target 
materials with pure carbon background. Hill, D.A. (Argonne Na- 
tional Lab., IL (United States)); Crabb, D.G.; Krumpolc, M. Argonne 
National Lab., IL (United States). High Energy Physics Div. 24 Mar 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE93011759. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A previous note reviewed methods for the paramagnetic doping 
of materials for spin-polarized solid targets and some of the history 
of attempts to apply those methods to hydrocarbons. Since the 
earlier work on hydrocarbons had yielded, at best, rather mediocre 
results, that note also speculated on some ways to extend and, 
possibly, to improve upon the earlier work. The sharpest focus was 
on the light (number of carbons less than six) alkanes, since these 
are the hydrocarbons that have the highest hydrogen contents (2 
17wt %) and therefore require the least degree of polarization to 
be interesting. This present note summarizes the subsequent work 
done, to date, exploring some of the issues related to the chemical 
doping method. The main areas of progress have been in the liter- 
ature search, experimental results on glass formation by alkanes, 
and a polarizing test of a “prototype” hydrocarbon. 


20837 (BNL-48140) Construction and test results from 15 
m-long, 50 mm aperture SSC Collider Dipole models. Anerella, 
M. (Brookhaven National Lab., Upton, NY (United States)); Cotting- 
ham, J.; Ganetis, G.; Garber, M.; Ghosh, A.; Greene, A.; Gupta, 
R.; Jain, A.; Kahn, S.; Kelly, E.; Morgan, G.; Muratore, J.; Prodell, 
A.; Rehak, M.; Rohrer, E.P.; Sampson, W.; ShuttBrookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-920331-71: 4. international industrial 
symposium on the Super Collider, New Orleans, LA (United 
States), 4-6 Mar 1992). Order Number DE93009342. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Construction details, assembly data, coil stress and end force 
measurements are reported with quench data for the initial full- 
length SSC model dipoles with 50 mm aperture being built at BNL. 


20838 (BNL-48490) Adaptive optics for high power beam 
lines using diamond crystal monochromators. Sharma, S. 
(Brookhaven National Lab., Upton, NY (United States)); Berman, 
L.E.; Hastings, J.B.; Hart, M. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
920792-50: Society of Photo-Optical Instrumentation Engineers 





(SPIE) international symposium on optical applied science and en- 
gineering, San Diego, CA (United States), 19-24 Jul 1992). Order 
Number DE93009328. Source: OSTI; NTIS; GPO Dep. 

Preserving the high source brightness of the third generation of 
synchrotron radiation facilities will require that thermal and pres- 
sure deformations of the monochromator crystals be maintained 
within a few arc- seconds. Recent experiments at the National 
Synchrotron Light Source (NSLS) have demonstrated the potential 
of adaptive crystal optics to cope with high power densities. In this 
technique the crystals deformations are minimized both by an effi- 
cient water-jet cooling and by externally applied pressure loads. 
Thermal deformation can be reduced further with diamond crystals 
because of their high thermal conductivity and low coefficient of 
thermal expansion. In this paper we describe the results achieved 
by optimization of adaptive crystal optics for diamond crystals. 


20839 (BNL—48534) Quench plateau, coil cure temperature, 
and copper-to-superconductor ratio in recent 1.8 m SSC 
model dipoles. Wanderer, P. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 3p. Spensored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920331-72: 4. international industrial symposium on the 
Super Collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE93009348. Source: OSTI; NTIS; INIS; GPO Dep. 

The ratio of the conductor-limited quench currents to the short- 
sample prediction, lg/Iss, is tabulated for a series of 1.8 m-long 
SSC model collider dipoles. Sixteen of these magnets have 40 mm 
aperture, four have 50 mm aperture. For these magnets, the coil 
cure temperature ranged from 135 C to 217 C and the ratio of 
copper-to-superconductor ranged from 1.27 to 1.54. At 4.35 K, the 
value of Iglss was between 1.00 and 1.04 with no clear depen- 
dence on cure temperature or Cu:S.C. ratio. 


20840 (BNL-48559) ATF beamline 1 analysis spectrometer. 
Fernow, R.C.; Kirk, H.G.; Ulc, S. Brookhaven National Lab., Upton, 
NY (United States). Jan 1993. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CAP-—93-ATF-93R). Order Number DE93010864. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We describe the design parameters and expected performance 
of the analysis spectrometer for beamline 1 at the BNL Accelerator 
Test Facility. The spectrometer should be well suited for measuring 
the change in energy caused by the first generation laser accelera- 
tion experiments. 


20841 (BNL-48571) Design and test of a superconducting 
RFQ for heavy ions. Ben-Zvi, |. (State Univ. of New York, Stony 
Brook, NY (United States). Dept. of Physics); Jain, A.; Noe, J.W.; 
Paul, P.; Wang, H.; Lombardi, A. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920656-5: 6. international conference on electrostatic ac- 
celerators and associated boosters, Padua (Italy), 1-4 Jun 1992). 
Order Number DE93010862. Source: OST!; NTIS; GPO Dep. 

A prototype SRFQ resonator optimized for a velocity of 6=0.03 
and a charge to mass ratio (q/M) of 1/6 has been designed, fabri- 
cated and tested. This is a short RFQ structure (only 28. long) 
operating at 57.4MHz. The resonator is made of copper, and a 
1.5um thick layer of electroplated Pb-2at.%Sn is used as the su- 
perconductor. The electrical characteristics of the resonator derived 
from detailed 3-D numerical simulations using the MAFIA codes, 
and also from measurements on the actual resonator are de- 
scribed. The multipactoring levels could be processed away with 
ease. Quality factor (Q) > 1 x 108 is obtained for E, up to 1 MV/ 
m. Other parameters relevant to superconducting operation are 
also presented. 


20842 (BNL-48660) RHIC detector beam-pipe pressures in 
time. Welch, K.M. Brookhaven National Lab., Upton, NY (United 
States). 14 Feb 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (AD/RHIC—118). 
Order Number DE93010938. Source: OSTI; NTIS; INIS; GPO Dep. 

The pressures in baked an unbaked experimental beam-pipes 
are calculated as a function of time. These results exclude gas 
impact desorption effects stemming from, for example, species cre- 
ated by the colliding beams. Three general cases have been 
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calculated: Case #1: an unbaked system cryopumped by the 
4.2°K apertures of the DO magnets; Case #4: an unbaked system 
pumped by the 4.2°K apertures of the DO magnets, and with a 
10,000 L/sec LHe cryopump located proximate to the DX magnets 
in the DX to DO beam pipes; Case #6: baked beam pipes pumped 
by the 4.2°K apertures of the DO magnets and sputter-ion pumps 
(i.e., SIPs), with non-evaporable getters (i.e., NEGs), bracketing 
the experimental beam-pipes. The infinite combinations of non- 
simultaneous system pumpdowns have been excluded as they are 
impossible to enforce or predict in the heat of operation. 


20843 (CONF-9208109-80) Three-cavity circuit studies of 
the Maryland gyroklystron. Striffler, C.D.; Tantawi, S.; Main, W.; 
Hogan, B.; Latham, P.E.; Lawson, W.; Koc, U.V.; Matthews, H.W.; 
Nusinovich, G.S.; Granatstein, V.L. Maryland Univ., College Park, 
MD (United States). Lab. for Plasma Research. [1992]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-91ER40642. From 16. international LINAC conference; Ot- 
tawa (Canada); 23-28 Aug 1992. Order Number DE93010173. 
Source: OSTI; NTIS; INIS; GPO Dep. 

At the University of Maryland we have examined an X-Band 
TE; mode three-cavity gyroklystron circuit that includes a tunable 
buncher cavity. The system parameters are: 425 kV, 100-200 A, 
pulse length ~ 1 ys, operating frequency 9.85 GHz, and a beam 
alpha, vt/uz, in the range 0.7—-1.0. This circuit produced a maxi- 
mum power of 27 MW at 32% efficiency and a gain of 36 dB. We 
will summarize the major results of the three-cavity systems. in- 
cluding recent output cavity configurations that were to affect the 
post-cavity interaction. 


20844 (DOE/FTR-93010154) [intermediate design review 
meeting on design of the Q2/Q3 quadrupoles]: Foreign trip re- 
port, June 17-24, 1992. Alcorn, J. (Continuous Electron Beam 
Accelerator Facility, Newport News, VA (United States)); Mougey, 
J. USDOE Oak Ridge Field Office, TN (United States). 6 Aug 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93010154. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Staff members of CEBAF’s Physics/Hall A group visited 
SIEMENS/KWU to conduct an intermediate design review of their 
effort to date on final design of the Q2/Q3 quadrupoles for the Hall 
A HRS. Coil design, materials, and fabrication were discussed. 


20845 (DOE/FTR—-93010487) [Automation and computing in 
nuclear physics and astrophysics]: Foreign trip report, Octo- 
ber 9-31, 1992. Goodwin, R.W. Fermi National Accelerator Lab.., 
Batavia, IL (United States). 6 Nov 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE93010487. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The purpose of the trip was to present a lecture at the 5th Inter- 
national School-Seminar on automation and computing in Nuclear 
Physics and Astrophysics entitled “Distributed Control System De- 
sign Using Modern Technology and Standards” and to consult with 
the Institute for Nuclear Physics (INR) on possible plans to mod- 
ernize the control system for their 600-Mev linac. There is given a 
general overview of discussions at the School-Seminar in Sochi, at 
the INR in Troitsk, at UNK at Protvino, at Moscow University, and 
at Dubna. 


20846 (DOE/FTR-93011598) [Travel to the 15th Interna- 
tional Symposium on Discharges and Electrical Insulation in 
Vacuum, and KfK, Karisruhe, Federal Republic of Germany 
concerning ion beam technologies]: Foreign trip report, 
September 2-10, 1992. Stinnett, R.W. Sandia National Labs., Al- 
buquerque, NM (United States). 15 Oct 1992. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93011598. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this travel was primarily to make a report (as lo- 
cal organizing committee chairman) to the Permanent Scientific 
Committee on the final results of the 14th International Symposium 
on Discharges and Electrical Insulation in Vacuum (ISDEIV) and to 
give a presentation at the 15th ISDEIV on lon Beam Surface Treat- 
ment. In addition, a visit was made to Kernforschungszentrum 


ERA Vol. 18, No. 7 339 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


(KfK), Karlsruhe, FRG to have discussions with researchers there 
on their results on ion sources and beams on the Kalif accelerator. 


20847 (FNAL/C—92/90) SSC 50 mm collider dipole cryostat 
design. Nicol, T.H. Fermi National Accelerator Lab., Batavia, IL 
(United States). Apr 1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-910635—22: Cryogenic engineering conference and interna- 
tional cryogenic materials conference, Huntsville, AL (United 
States), 11-14 Jun 1991). Order Number DE93009596. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The cryostat of a Superconducting Super Collider (SSC) dipole 
magnet consists of all magnet components except the magnet as- 
sembly itself. It serves to support the magnet accurately and reliably 
within the vacuum vessel, provide all required cryogenic piping, 
and to insulate the cold mass from heat radiated and conducted 
from the environment. It must function reliably during storage, ship- 
ping and handling, normal magnet operation, quenches, and 
seismic excitations, and must be manufacturable at low cost. The 
major components of the cryostat are the vacuum vessel, thermal 
shields, multilayer insulation system, cryogenic piping, interconnec- 
tions, and suspension system. The overall design of a cryostat for 
superconducting accelerator magnets requires consideration of 
fluid flow, proper selection of materials for their thermal and struc- 
tural performance at both ambient and operating temperature, and 
knowledge of the environment to which the magnets will be sub- 
jected over the course of their expected operating life. This paper 
describes the design of the current SSC dipole magnet cryostat 
and includes discussions on the structural and thermal considera- 
tions involved in the development of each of the major systems. 


20848 (FNAL/C—92/99) Design and construction experience 
with collet end clamps for 50 mm aperture SSC collider 
dipoles. Heger, P.; Bossert, R.; Carson, J.; Delchamps, S.; Ewald, 
K.; Fulton, H.; Kerby, J.; Koska, W.; Strait, J.; Wake, M. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Apr 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-920331-68: 4. international in- 
dustrial symposium on the Super Collider, New Orleans, LA 
(United States), 4-6 Mar 1992). Order Number DE93009598. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Collet end clamps employed on full length and model SSC dipole 
magnets designed and built at Fermilab are described. Experimen- 
tal data are presented for the baseline Fermilab design. Tests 
using pressuresensitive film to register the midplane and pole coil 
pre- stresses in the end clamp region are reviewed. Theoretical 
calculations address end clamp mechanics at room temperature, 
liquid helium temperature, and under magnetic excitation. 


20849 (FNAL/C—92/104) Results from the Fermilab 1.5 m 
model magnet program. Lamm, M. (Fermi National Accelerator 
Lab., Batavia, IL (United States)); Bossert, R.; Carson, J.; 
Delchamps, S.; Jaffery, T.; Kinney, W.; Koska, W.; Ozelis, J.; 
Strait, J.; Wake, M.; Sims, R.; Winters, M. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Apr 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (SSCL-Preprint-100;CONF-920331-€69: 4. 
international industrial symposium on the Super Collider, New Or- 
leans, LA (United States), 4-6 Mar 1992). Order Number 
DE93009599. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of model SSC collider dipole magnets (50 mm aperture, 
1.5 m magnetic length) are being built and tested at Fermilab. The 
early magnets have been built according to the Fermilab baseline 
design. The magnets are precursors to the full length 15 m models 
to be used in the Accelerator Systems String Test at the SSCL. All 
magnets are instrumented with voltage taps for quench localization 
and with strain gages to measure stresses and deflections in the 
coil and support structure. Measurements are made during assem- 
bly, cooldown, excitation, and warmup. Comparisons am made 
between data and design expectations, and magnet behavior is cor- 
related with changes in the magnet design and assembly methods. 


20850 (FNAL/C—92/123) Quench performance of Fermilab/ 
General Dynamics built full length SSC collider dipole mag- 
nets. Strait, J. (Fermi Nationai Accelerator Lab., Batavia, IL (United 
States)); Orris, D.; Mazur, P.O.; Bleadon, M.; Bossert, R.; Carson, 
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J.; Delchamps, S.W.; Gourlay, S.; Hanft, R.; Koska, W.; Kuchnir, 
M.; Lamm, M.J.; Ozelis, J.; Wake, M.; Devred, A.; DiMarco,Fermi 
National Accelerator Lab., Batavia, IL (United States). Apr 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (SSCL-Preprint—109;CONF-920331-— 
70: 4. international industrial symposium on the Super Collider, 
New Orleans, LA (United States), 4-6 Mar 1992). Order Number 
DE93009600. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we present results of quench testing of full length 
SSC dipole magnets at Fermilab. The data are from the first six of 
a series of thirteen 15 m long, 50 mm aperture SSC dipole mag- 
nets which are being built and tested at Fermilab. These magnets 
were designed jointly by Fermilab, Brookhaven Laboratory, 
Lawrence Berkeley Laboratory and the SSC laboratory. Among the 
major goals for this series of magnets are to transfer magnet pro- 
duction technology to the lead vendor for the Collider Dipole 
Magnet, the General Dynamics Corporation, and to demonstrate 
industrial production by the vendor. The first magnet in the series, 
DCA311, was built by Fermilab technicians to establish assembly 
procedures. The second magnet, DCA312, was the "technology 
transfer magnet” and was built jointly by Fermilab and General Dy- 
namics technicians. The next seven, DCA313- 319 are being built 
by General Dynamics personnel using Fermilab facilities and pro- 
cedures. However, Fermilab personnel still operate the major 
tooling, provide the welders, perform assembly of items that would 
not be part of production magnets (e.g. voltage taps), and oversee 
the QA program. Five of these 7 GD-built magnets will be used in 
the Accelerator Systems String Test (ASST) to be carried out in 
Dallas later this year. The last four magnets, DCA320-323, are be- 
ing built by Fermilab alone. 


20851 (FNAL-TM-1830) Magnet power supply regulation 
comments: 240 kW and 500 kW magnet power supplies. 
Visser, A.T. Fermi National Accelerator Lab., Batavia, IL (United 
States). Mar 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. Order Number 
DE93011226. Source: OSTI; NTIS; GPO Dep. 

This note is written for users who need better than about 100 
ppm regulated magnet fields in electromagnets. A magnet excita- 
tion current regulation of 100 ppm is generally specified to obtain 
this field regulation, but there are many other variables, in addition 
to magnet excitation that can change the magnet field. The effects 
of these other variables are often overlooked or underestimated. If 
things do not work out, the power supply often gets blamed. A field 
regulation of 100 ppm requires that the power supply regulates 
substantially better than 100 ppm and that the effects of other vari- 
ables are limited. Before we can talk about regulation we must 
define what regulation is. Power supplies can be regulated for cur- 
rent or voltage. We will only talk about current regulation, since that 
is the regulation mode used to establish precisely regulated mag- 
netic fields in electromagnets. It is assumed that the same current 
value will always produce the same corresponding magnetic field 
value. Later on we will discuss that this assumption is not correct. 


20852 (IAEA-TECDOC-693, pp. 49-55) Reactor aspects of 
electronuclear transmutation of actinides in the heavy water 
high flux blankets. Analysis of problems. Gai, E.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst.); Ig- 
natyuk, A.V.; Rabotnov, N.S. International Atomic Energy Agency, 
Vienna (Austria). Mar 1993. (CONF-9209224—: Specialists’ meeting 
on use of fast breeder reactors for actinide transmutation, Obninsk 
(Russian Federation), 22-24 Sep 1992). In Use of fast reactors for 
actinide transmutation: Proceedings of a specialists meeting held 
in Obninsk, Russian Federation, 22-24 September 1992. [126p.] 
Order Number DE93623762. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The following problems in reactor and neutron physics of high 
flux heavy water accelerator driven blankets are considered and 
shown to be very serious at the fluxes of 10'© n/cm?s: the difficulty 
of attaining needed neutron flux; high radioactivity and power 
release in the primary circuit; tritium accumulation; heavy water ra- 
diolysis and hydrogen release; positive flux-reactivity feed-back; 
poisoning. At more moderate fluxes fission rates of the minor ac- 
tinides become unsatisfactory which leads to the accumulation of 





heavier hazardous long-lived isotopes. The desirability of investiga- 
tion of static liquid blankets which may solve some of those 
problems is pointed out. (author). 13 refs, 2 figs, 5 tabs. 


20853 (INIS-JP—007, pp. 407-409) A light pulse source of a 
picosecond width with Cherenkov radiation. Kimura, Yoshitake 
(Konan Univ., Kobe (Japan). Faculty of Science); Owaki, Shigehiro; 
Okada, Toichi; Nakahara, Sumio; Sugihara, Kiyoshi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OST!; NTIS; INIS. 

Cherenkov radiation could be available as a picosecond pulse 
light source of continuous spectrum ranging from ultraviolet to near 
infrared, using electron pulses from the linac of Osaka University. 
The detailed characteristics of the Cherenkov light pulse of 40 ps 
in width and about 10 kW in peak power ranging in spectral region 
of 200 to 600 nm were studied. (author). 


20854 (INIS-JP—007, pp. 470-475) Electron beam facilities 
and technologies developed in the Institute of Nuclear Chem- 
istry and Technology. Chmielewski, A.G. (institute of Nuclear 
Chemistry and Technology, Warsaw (Poland)); Walis, L.; Zimek, Z. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The operation of the first electron accelerator has been started 
at Institute /former Institute for Nuclear Research/in 1971. This 
LAE-13/9 accelerator is a two-secticn lineac with adjustable energy 
of electrons: 5 to 13 MeV and the beam power up to 9 kW. The 
main technologies developed on the basis of LAE-13/9 are: 
sterilization, manufacturing of thermoshrinkable materials and mod- 
ification of semiconductors. The accelerator is operated 4000 hours 
per year and used for small scale production and services in these 
fields. The other problems investigated in laboratory scale are: 
food preservation and hygenization, hyganization of municipal 
sewage sludge, and bio-conversion of pig-farm wastes into animal 
fodder. The laboratory experiments are basis for pilot construction 
and other industrial applications. The mentioned technology of ther- 
moshrinkable tube production was implemented in industrial scale 
at ZWUT Czluchow which factory is equipped in the accelerator 
ILU-6 /20 kW, 2 MeV/. On the basis of similar unit a technological 
installation was built at Institute. The plant is furnished with a 
conveyer and the rewinding machines for tubes and tapes manu- 
facturing. This allows continuous production of these materials. The 
plant will start operation next year and linear accelerator /10 MeV, 
15 kW/for this purpose is already delivered. The pilot plant for food 
preservation and hygenization has been built. It is equipped in 
small pilot accelerator 10 MeV, 1 KW and will be furnished with 10 
MeV, 10 kW lineac this year. Beside of this technological lines In- 
$titute is furnished in Van de Graff accelerator /2, MeV, 100 pA/ 
and another laboratory unit LAE-10 /10 MeV, 10-100 ns 2 us/is un- 
der construction. (J.P.N.). 


20855 (INIS-mf-13388, pp. 391-392) A CAMAC crate con- 
troller for IBM PC/AT with 16 BIT DMA interface. Arvindakshan, 
P.S. (Bhabha Atomic Research Centre, Bombay (India). Electronics 
Div.); Behere, Anita; Ghodgaonkar, M.D.; Bairi, B.R. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CAMAC SYSTEMequipment interfaces; 
PELLETRON ACCELERATORS/camac system; PELLETRON AC- 
CELERATORS/control equipment; MICROCOMPUTERS 


20856 (INIS-mf-13388, pp. 379-380) Performance of the 
ISOL lion-source in the on-line : some new and surprising ob- 
servations. Chakrabarti, A. (Variable Energy Cyclotron Centre, 
Calcutta (india)); Banerjee, A.; Chattopadhyay, S.; Polley, A.; 
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Banerjee, V.; Bhattacharya, S.; Mukhopadhyay, T.; Das, A.; Pard- 
hasaradhi, S.K.; Sharma, R.P. Department of Atomic Energy, 
Bombay (india). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs. ION SOURCES/ 
performance; TERBIUM 159 TARGET/fission products; TERBIUM 
159 TARGET/nuclear reaction yield; THORIUM 232 TARGET/ 
fission products; THORIUM 232 TARGET/nuclear reaction yield; 
ALPHA REACTIONS; FISSION; GAMMA SPECTRA; PERFOR- 
MANCE; IONIZATION; NEUTRONS 


20857 (INIS-mf-—13388, pp. 413-414) CANBERRA to IBM PC 
interface for data acquisition, analysis, and storage. Pal, S.K. 
(Variable Energy Cyclotron Centre, Calcutta (india)); Bandyopad- 
hyay, A.; De, S.K. Department of Atomic Energy, Bombay (india). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. MICROCOMPUTERS/equipment 
interfaces; DATA ACQUISITION; DATA ANALYSIS; MEMORY DE- 
VICES; MICROCOMPUTERS 


20858 (INIS-mf—13388, pp. 443-444) ECR heavy ion source 
of VEC. Bose, D.K. (Variable Energy Cyclotron Centre, Calcutta 
(India)); Taki, G.S.; Dasgupta, B.; Mitra, R.B.; Bhandari, R.K. De- 
partment of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. HEAVY IONS/ion sources; 
ION SOURCES /electron cyclotron-resonance; ION BEAMS; SPEC- 
IFICATIONS 


20859 (INIS-mf-13388, pp. 461-462) An analytical study of 
beam transmission through hole lens of VEC main magnet. 
Alam, Jane (Variable Cyclotron Centre, Calcutta (india)); Pandit, 
V.S.; Sarma, P.R. Department of Atomic Energy, Bombay (india). 
1991. [568p.] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 3 figs. CALCUTTA CYCLOTRON/ 
beam transport; ELECTRON CYCLOTRON-RESONANCE; EQUA- 
TIONS OF MOTION; HEAVY IONS; ION BEAMS; MAGNETIC 
FIELDS; MAGNETS 


20860 (INIS-mf—13388, pp. 483-484) Microtrons and their 
applications. Soni, H.C. (Centre for Advanced Technology, Indore 
(India)); Ramamurthi, S.S. Department of Atomic Energy, Bombay 
(India). 1991. [568p.] (CONF-9112147—: DAE symposium on nu- 
clear physics, Bombay (india), 26 Dec 1991). In DAE symposium 
on nuclear physics (held at Bombay during December 26-30, 1991) 
: Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig., 1 tab. MICROTRONS/uses; BEAM 
EMITTANCE; BEAM INJECTION; MEV RANGE; MICROTRONS; 
USES; RADIOTHERAPY; X-RAY RADIOGRAPHY 


20861 (INIS-mf-13388, pp. 485-486) Characteristics of 
INDUS-1 and INDUS-2. Singh, G. (Centre for Advanced Technol- 
ogy, Indore (India)); Sahoo, G.K.; Ghodke, A.D.; Ramamurthi, S.S. 
Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147-: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. 2 figs. SYNCHROTRON  RADIA- 
TION SOURCES/beam injection; SYNCHROTRON RADIATION 
SOURCES /storage rings; BEAM BENDING MAGNETS; BEAM 
EMITTANCE; MEV RANGE 100-1000; SPECIFICATIONS 


20862 (INIS-mf-13388, pp. 467-468) Development of axial 
injection system at VECC. Pal, G. (Variable Energy Cyclotron 
Centre, Calcutta (India)); Mallik, C.; Rashid, M.H.; Alam, J.; Taki, 
G.S.; Bose, D.K.; Bhandari, R.K. Department of Atomic Energy, 
Bombay (india). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DES93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 2 figs. CALCUTTA CYCLOTRON/ 
beam injection; ELECTRON CYCLOTRON-RESONANCE; ION 
SOURCES; MAGNETIC FIELDS; P CODES 


20863 (INIS-mf—13388, pp. 491-492) Molecular beams and 
isotopic beams using the NSC 16MV pelietron. lyer, J.S. (Nu- 
clear Science Centre, New Delhi (India)); Kanjilal, D. Department 
of Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS 

Short communication. 2 refs., 2 tabs. PELLETRON ACCELERA- 
TORS/molecular beams; BEAM CURRENTS; CARBON 13 
BEAMS; CHARGE STATES; MEV RANGE 10-100; MEV RANGE 
100-1000; MOLECULAR ION BEAM INJECTION; NITROGEN 14 
BEAMS; OXYGEN 18 BEAMS; SILICON 30; TANTALUM 181 


20864 (INIS-mf—-13388, pp. 465-466) Design of high resolu- 
tion lines for VECC. Mallick, C. (Variable Energy Cyclotron 
Centre, Calcutta (India)); Mukhopadhyaya, N.K.; Bhattacharya, 
B.B. Department of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 


(india), 26 Dec 1991). In DAE symposium on nuclear physics (held 


at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 figs. CALCUTTA CYCLOTRON/beam 
optics; BEAM TRANSPORT; DESIGN; ENERGY RESOLUTION; 
MAGNETS; MONOCHROMATORS 


20865 (INIS-mf-13388, pp. 487-488) Magnet fabrication 
techniques for synchrotron radiation source. Prabhu, S.S. 
(Centre for Advanced Technology, Indore (india). Accelerator Pro- 
gramme); Puntambekar, A.M.; Sreeramulu, K.; Hussain, K.A.; 
Ramamurthi, S.S. Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147—-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. MAGNETS/fabrication; 
CHROTRON RADIATION SOURCES/magnets; 
DIPOLES; MAGNETS; FABRICATION 


20866 (INIS-mf-13388, pp. 499) UHV for synchrotron radia- 
tion source-Indus-1. Karmarkar, M.G. (Centre for Advanced 
Technology, Indore (india)); Ramamurthi, S.S. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SYNCHROTRON RADIATION SOURCES/ 
ultrahigh vacuum; SYNCHROTRON RADIATION SOURCES/ 
vacuum systems; DESIGN; MAGNETIC FIELDS; MICROTRONS; 
SPUTTER-ION PUMPS; STORAGE RINGS 


20867 (INIS-mf—13388, pp. 445-446) Testing of NSC beam 
pulsing system. Avasthi, D.K. (Nuclear Science Centre, New 
Delhi (India)); Jha, Vandana; Joshi, R.; Kanjilal, D.; Datta, S.K.; 


SYN- 
MAGNETIC 
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Chopra, S.; Narayanan, M.M.; Tripathi, A.; Senapati, L.; Mandal, A. 
Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 tab. BEAM PULSERS/ 
performance _ testing; PELLETRON ACCELERATORS/beam 
pulsers; BEAM BUNCHERS; COBALT 60; ENERGY LOSSES; ION 
BEAMS; TARGETS; TIME-OF-FLIGHT METHOD 


20868 (INIS-mf-13388, pp. 489-490) A compact versatile 
magnetic beam steerer for NSC pelletron. Rodrigues, G.O. (Nu- 
clear Science Centre, New Delhi (India)); Mandal, A. Department 
of Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 ref., 3 figs. PELLETRON ACCELERA- 
TORS/beam position; PELLETRON ACCELERATORS/magnets; 
EXCITATION; P CODES; MAGNETS 


20869 (INS—943) An ECR ion source for multiply-charged 
heavy ions at 14 GHz. Sekiguchi, M.; Ohshiro, Y.; Fujita, M.; Ya- 
mazaki, T.; Yamashita, Y.; lsoya, Y.; Yamada, T.; Kitagawa, A. 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Jul 1992. 5p. 
Order Number DE93782780. Source: OSTI; NTIS; INIS. 

An ECR ion source for multiply-charged heavy ions was de- 
signed and constructed by using a 14.25-GHz microwave power 
source based on our experiences obtained by development efforts 
on other sources. In addition to the high frequency, it has high ax- 
ial and radial magnetic field strengths over 10 kG. The diameter of 
the plasma chamber is 50 nm and the diameter and length of the 
ECR zone is 30 mm and 70 mm, respectively. Preliminary tests 
show good performance. The ion yield turned out to be 36 eyA for 
O’*, 1.5 evA for Ne, 350 euwA and 190 eyA for Ar’+ and Ar®*, 
respectively, without using special technique such as electron 
injection or electron repeller. This paper describes the design con- 
cept and preliminary performance. (author). 


20870 (INS-944) A formulation of spiral inflector design 
and its application to SF cyclotron. Sekiguchi, M.; Shida, Y.; 
Ohshiro, Y.; Fujita, M.; Yamazaki, T.; Yamazaki, N.; Nishiguchi, M. 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Jul 1992. 5p. 
Order Number DE93782786. Source: OSTI; NTIS; INIS. 

lon trajectories through a spiral inflector are analyzed. In the 
case of a uniform magnetic field, it is shown that the central trajec- 
tory can be expressed as a simple analytical form, which includes 
all the inflector types already known. By using a curvilinear coordi- 
nate along the central trajectory, the equations of motion of 
non-central ions are modified to describe the ion motion in the 
transverse and longitudinal planes. A method is presented to ex- 
pand the electric potential around the central trajectory to calculate 
the electric field to be used in the equations of motion. In the 
method, an electric potential thus obtained is used instead of the 
electric field, which guarantees the energy conservation of the ions 
through the inflector. Numerical studies have been carried out for 
design of an inflector for the SF cyclotron at the Institute for Nu- 
clear Study, University of Tokyo. (author). 


20871 (INS—953) Accelerator complex for unstable beams 
at INS. Tomizawa, M.; Arai, S.; Doi, M.; Katayama, T.; Niki, K.; 
Tokuda, N.; Yoshizawa, M. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Nov 1992. 5p. Order Number DE93788628. Source: 
OSTI; NTIS; INIS. 

The construction of the prototype facility of the Exotic arena in 
the Japan Hadron Project (JHP) is started in 1992 at the Institute 
for Nuclear Study (INS), University of Tokyo. The purpose of this 
facility is to study the various technical problems of the Exotic 
arena, and to perform the experiment on nuclear and astrophysics 
with unstable nuclear beam. The unstable nuclei produced by bom- 
barding a thick target with 40 MeV proton beam from the existing 
SF cyclotron are ionized in the ion sources, mass-analyzed by an 





ISOL, and transported to the accelerator complex. The accelerator 
complex consists of a split coaxial RFQ and an interdigital H type 
linac. The construction of accelerator will be completed in fiscal 
year 1994. The development of the SCRFQ and the IH linac which 
is suitable to the post-accelerator of the SCRFQ are reported. 
Charge stripper and the beam matching between the SCRFQ and 
the IH linac are explained. A buncher is necessary for the match- 
ing of longitudinal phase space between the SCRFQ and the IH 
linac. (K.1.). 


20872 (IPNO-DRE-92-14) Production of a high energy 
beam of multiply charged C"™.,, ions. Della-Negra, S. (Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); Brunelle, 
A.; Le Beyec, Y.; Curaudeau, J.M.; Mouffron, J.P.; Waast, B.; 
Demirev, P.; Hakansson, P.; Sundqvist, B.U.R.; Parilis, E. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1992. 
[12p.] Order Number DE93622521. Source: OSTI; NTIS (US Sales 
Only); INIS. 

For the first time fullerene ions have been accelerated to high 
energy (14-50 MeV). Negative ions of C~¢ were produced in the 
ion source with a Cs gun and injected into the tandem accelerator. 
The change of charge from negative to positive was achieved in a 
No gas cell at the high voltage terminal before the second acceler- 
ation. To identify the accelerated molecular ions, the injected beam 
was pulsed, and time of flight measurements were performed. Un- 
ambiguous mass and charge assignments were obtained. 


20873 (IPNO-DRE-92-19) Orion project: acceleration of 
clusters ions and highly charged biomolecules from 10 MeV to 
1 Gev. Attal, P.; Della-Negra, S.; Gardes, D.; Larson, J.D.; Le 
Beyec, Y.; Vienet-Legue, R.; Waast, B. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1992. [21p.] Order Number 
DE93622522. Source: OSTI; NTIS (US Sales Only); INIS. 

To allow the acceleration of beams of metallic clusters and 
biomolecules up to MeV energies, modifications are brought to 
MP9 Tandem in Orsay. An ion source and the beam injection line 


will be available in the terminal, a tube section of the proper design 
is installed in location 5. Standard Tandem operation can also be 
used to accelerate clusters: for example, an experiment with 40 
MeV Cep fullerene ions was recently performed. 


20874 (JAERI-M—92-200) Development of a high brightness 
hydrogen ion source for the basic technology accelerator 
(BTA). Oguri, Hidetomo (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Tanaka, 
Hideki; Okumura, Yoshikazu; Inoue, Takashi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. 37p. (In Japanese). Or- 
der Number DE93788403. Source: OSTI; NTIS; INIS. 

A high brightness hydrogen ion source has been developed for 
the 10 MeV/10 mA proton beam accelerator, BTA, at JAERI. The 
bucket type ion source generates the source plasma by arc dis- 
charge using tungsten filaments, and the plasma is confined in the 
plasma chamber by strong cusp magnetic field for enough time to 
enhance the proton yield. Two stage extraction system is adopted 
to obtain convergent ion beams. Recently, the prototype ion source 
for BTA was constructed and the first experiment was performed at 
the negative ion source test facility (ITS-2M) to investigate the 
beam properties of the source. The results of the experiments are 
as follows; a hydrogen ion beam of 56 mA was extracted with a 
low normalized emittance of 0.5 xmm-mrad (90 %) and high proton 
yield of 80 %, at an acceleration voltage of 60 kV. (author). 


20875 (KEK-PROC—92-6) Proceedings of the SLAC/KEK 
linear collider workshop on damping ring. Urakawa, J.; Yosh- 
ioka, M. (eds.). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jul 1992. 368p. (CONF-9206361—: SLAC/KEK lin- 
ear collider workshop on damping ring, Tsukuba (Japan), 8-10 Jun 
1992). Order Number DES3788361. Source: OSTI; NTIS; INIS. 
Since the SLAC/KEK joint meeting was first held at SLAC in 
March 1987, we have had such a meeting annually with the 
present one the 6th. This meeting is planned to discuss the damp- 
ing ring issue in particular. We have ever stressed the importance 
of study of damping rings and considered construction of a test 
damping ring as key issue for the ATF project, since we started 
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construction of the ATF in 1987. In 1991 we had large-scale recon- 
struction of a building to make a shielded area where a 1.54 GeV 
injector linac for the ring is to be installed. (J.P.N.). 


20876 (KEK-PROC-—92-8, pp. 87-100) The 27° and 47° sys- 
tems from GAMS-2000. Sadovsky, S.A. (Institute for High Energy 
Physics, Protvino (Russian Federation)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF- 
9202147-: 3. workshop on light quark meson spectroscopy, 
Tsukuba (Japan), 28-29 Feb 1992). In Proceedings of the third 
workshop on light quark meson spectroscopy. 226p. Order Num- 
ber DE93754138. Source: OSTI; NTIS; INIS. 

An experimental study with GAMS-2000 was made of 27° and 
47° systems produced in «-p charge-exchange reactions at 38 
GeV/c. The mass independent partial wave analysis of 2x° system 
was made in the mass region from the threshold up to 1.70 GeV. 
The production cross sections of f2(1270)-meson in Dp, D_ and D, 
waves have been measured for -t < 0.2 (GeV/c)*. An analysis of 
4x° angular distribution was also performed at small t. It has al- 
lowed to yield in the 42° mass spectrum the contributions of 
f2(1270), G(1590) and X2(1810) mesons. The cross sections ob- 
tained are in agreement with those previously measured at 100 
GeV/c with GAMS-4000 and OPE model. (author). 


20877 (KEK-PROC—92-8, pp. 203-209) GAMS experiment at 
CERN. Kinashi, Toru (Nagoya Univ. (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF- 
9202147—: 3. workshop on light quark meson spectroscopy, 
Tsukuba (Japan), 28-29 Feb 1992). In Proceedings of the third 
workshop on light quark meson spectroscopy. 226p. Order Num- 
ber DE93754138. Source: OSTI; NTIS; INIS. 

GAMS experiment, which studies meson resonances and non- 
qq-bar states decaying to neutral states is now in progress in the 
reaction pp — ppM° with 450 GeV/c proton beam. The experiment 
is scheduled to collect data untill September in 1992. | would like 
to introduce the motivation, the experimental set up, the feature of 
collected data and the schedule of the experiment. (author). 


20878 (KEK-PROC-92-8, pp. 210-219) Future perspective of 
meson spectroscopy studies at KEK-PS. Tsuru, T. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. 
(CONF-9202147—: 3. workshop on light quark meson spec- 
troscopy, Tsukuba (Japan), 28-29 Feb 1992). In Proceedings of the 
third workshop on light quark meson spectroscopy. 226p. Order 
Number DE93754138. Source: OSTI; NTIS; INIS. 

Physics of light-quark meson spectroscopy at present is simply 
reviewed and a direction of next generation experiment is investi- 
gated. A new charge and gamma spectrometer is proposed to push 
forward next generation physics at KEK-PS. It should have aimost 
4x acceptance for both charged particles and gamma's and have 
options of x/K separation and good x°/y separation. (author). 


20879 (KEK-PROC—92-9, pp. 1-25) Results from CESR. Mor- 
rison, RJ. (California Univ., Santa Barbara, CA (United States). 
Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1922. (CONF-9111189-: 2. KEK conference 
on ete collision physics, Tsukuba (Japan), 26-29 Nov 1991). In 
Proceedings of the 2nd KEK topical conference on e*e- collision 
physics. 513p. Order Number DE93754139. Source: OSTI; NTIS; 
INIS. 

Since the fall of 1989, CLEO has been running with the new 
CLEO Il detector. This detector is characterized by a number of 
improvements including a 1.5 tesla magnetic field, improved muon 
identification, improved time of flight, the new inner vertex cham- 
ber, and most importantly, a 7800 crystal CsI calorimeter. The Cs! 
has the superb resolution for electromagnetic showers, and en- 
ables the clean and efficient reconstruction of states decaying to 
photons. The mass resolution for two photon decays is shown. 
This leads to the very large enhancement in the number of 
charmed and beauty decays which can be reconstructed. The 
CESR machine has been operated with just the single CLEO inter- 
action region since the fall of 1990. The luminosity has been very 
good. The results presented here are just from this CLEO Il data 
samples, and feature the capability of the Csl calorimeter. The 
data samples were taken at different energy, and since charm is 


ERA Vol. 18, No. 7 343 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


produced from continua, all of these data are useful for charm 
study. The charm physics data, the new CLEO B physics data, and 
the plan for near future are explained. (K.1.). 


20880 (KEK-PROC-—92-9, pp. 115-127) Status and future 
plans for the LEP accelerator. Placidi, M. (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). National Lab. for 
High Energy Physics, Tsukuba, !baraki (Japan). Sep 1992. (CONF- 
9111189-: 2. KEK conference on ete™ collision physics, Tsukuba 
(Japan), 26-29 Nov 1991). In Proceedings of the 2nd KEK topical 
conference on e*e~ collision physics. 513p. Order Number 
DE93754139. Source: OSTI; NTIS; INIS. 

An overview is given of the LEP performance in 1991 as com- 
pared to the goals defined in the design phase and the targets 
agreed with the physics experiments during the year. Achieve- 
ments and limitations in the machine operation for physics in terms 
of beam current and luminosity are discussed and analyzed. 
Progress in beam polarization studies leading to improved energy 
calibration by the resonant depolarization technique are described. 
Finally, prospects and future plans to increase luminosity, to 
upgrade the energy and to implement polarization control are pre- 
sented. (author). 


20881 (KEK-PROC-—92-9, pp. 311-334) HERA status. Leenen, 
M. (Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9111189-: 2. KEK conference on e*e— 
collision physics, Tsukuba (Japan), 26-29 Nov 1991). In Proceed- 
ings of the 2nd KEK topical conference on e*e~ collision physics. 
513p. Order Number DE93754139. Source: OSTI; NTIS; INIS. 
The construction phase of the electron-proton collider HERA at 
DESY in Hamburg has been completed and the accelerator is now 
being commissioned. The status of the accelerator and the detec- 
tors as of late January 1992 is reviewed. (author) 


20882 (KEK-PROC-92-9, pp. 351-363) B-factory accelera- 
tors. Kurokawa, Shin-ichi (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK 
conference on ete collision physics, Tsukuba (Japan), 26-29 Nov 
1991). In Proceedings of the 2nd KEK topical conference on e*e- 
collision physics. 513p. Order Number DE93754139. Source: 
OSTI; NTIS; INIS. 

Luminosity of more than 2 = 3 x 105° cm? s—" of the B-factory 
requires currents of the order of 1 A and vertical 6-values at the in- 
teraction point of the order of 1 cm. Main problems arising from the 
large stored current of the B-factory such as strong coupled-bunch 
instability, high photon dose and high heat load on vacuum cham- 
bers, and synchrotron and spent electron background to the 
detector, are identified and discussed. An idea to reduce leakage 
field of the final focus superconducting quadrupole magnets is in- 
troduced. (author). 


20883 (KEK-PROC—92-9, pp. 425-440) Review of linear col- 
liders. Takeda, Seishi (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK 
conference on e*e~ collision physics, Tsukuba (Japan), 26-29 Nov 
1991). In Proceedings of the 2nd KEK topical conference on e*e- 
collision physics. 513p. Order Number DE93754139. Source: 
OSTI; NTIS; INIS. 

This paper describes the status of R and D of proposed e+e- 
linear colliders. The contents are based on the latests results re- 


ported at the Third International Workshop on Linear Collider, 
LC’91. (author). 


20884 (KFTI-92-47) Impedance coupled vibrator in a round 
cylindrical screen. Prijmenko, S.D.; Khizhnyak, N.A. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [8p.] 
(In Russian). Order Number DE93623758. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An impedance coupled vibrator touching a round cylindrical 
screen with one or two ends is considered. Correlations for sym- 
metry and asymmetry vibrator current components accounting their 
mutual influence are found. Asymptotic expressions obtained per- 
mit to describe in a single form the case of resonance as well as 
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non-resonance scattering at the arbitrary excitation regime. The re- 
sults obtained may be used in calculations of UHF, antenna and 
accelerating installations in which cyclindric screens charged with 
impedance linear vibrator are used. 3 refs. (author). 


20885 (KFTI-92-48) Impedance linear vibrator in presence 
of a round cylindrical screen. Prijmenko, S.D.; Khizhnyak, N.A. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1992. [15p.] (In Russian). Order Number DE93623759. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An equation for impedance linear vibrator in presence of a round 
cylindrical screen is obtained. A solution of this equation with the 
help of averaging method for symmetric and asymmetric current 
components and accounting of their feedback is found. Asymptotic 
expressions obtained permit to describe in a single form the case 
of resonance as well as non-resonance scattering at the arbitrary 
excitation regime. The results obtained may be used in calculations 
of UHF, antenna and accelerating installations in which cylindrical 
screens charged with impedance linear vibrator are used. 12 refs. 
(author). 


20886 (LA-SUB—93-6/2) Modification of the P-1 antares 
Marx: Phase 2 report. Los Alamos National Lab., NM (United 
States); Pulse Sciences, Inc., San Leandro, CA (United States). 
Mar 1987. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008519. Source: OSTI; NTIS; GPO Dep. 

Modifications of the LANL-antares Marx tank proposed by PSI 
are shown in the drawings attached. They aim at maximum flexibil- 
ity in providing various options for connecting the high voltage 
output of the Marx to the vacuum load. As shown, a large diameter 
flange has been designed for the front plate of the tank, onto which 
a 4-ft. diameter anode cylinder can be bolted. By placing an anode 
cylinder-vacuum tube assembly in the oil tank, as depicted, the 
minimum inductance, direct connection of the power supply to the 
load can be facilitated. With the same assembly mounted outside of 
the Marx tank there is room available inside for dielectric peaking 
capacitors and an output gas switch. For this scheme it is visual- 
ized that a single-gap, self-breaking gas switch with field-enhanced 
electrode will be used in combination with about 25 nF solid dielec- 
tric capacitors (e.g. two parallel stacks of 14-100 kV, Maxwell type 
31426SS connected in series. An alternative option, offering mini- 
mum inductance contribution to the circuit, is available by using a 
4-ft. OD coaxial water capacitor for peaker between the Marx and 
a gas switch/vacuum tube combination. Preliminary estimates show 
that a 25 nF water capacitor operating at negative 1 MV and 4.3 
ps decay with Egp/Emax - 1.3 ratio requires about 6.5 feet length. 


20887 (LA-SUB—93-55/2) Trapping of the PHERMEX beam 
in a mirror field. Hughes, T.P. (Mission Research Corp., Albu- 
querque, NM (United States)); Builta, L.A.; Mack, J.M.; Moir, D.C. 
Los Alamos National Lab., NM (United States); Mission Research 
Corp., Albuquerque, NM (United States). Dec 1987. 15p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (AMRC-R-1009). Order Number 
DE93010093. Source: OSTI; NTIS; GPO Dep. 

An experiment is underway at Los Alamos National Laboratory 
(LANL) to trap the 1-kA, 30-MeV PHERMEX beam in a magnetic 
mirror. The eventual aim is to accelerate the beam to 50 MeV by 
ramping up the magnetic field. Tangential injection of the beam 
through a soft iron nozzle is employed. Because the nozzle is 
place within the magnetic mirror, energy must be extracted from 
the beam in one bounce time to prevent particles returning to the 
nozzle. A design to make the bounce time as long as possible is 
described, and two schemes to damp the axial motion are consid- 
ered. Numerical simulations of the device show considerable axial 
spreading of the beam in one bounce time. Estimates are made of 
negative mass instability growth rates and the damping to be ex- 
pected from the experimentally measured beam energy spread. 
Experimental results obtained to date are described. 


20888 (LA-UR-93-823) Upgrading the LAMPF 201 MHz RF 
generators. Parsons, W.M.; Lyles, J.T.M.; Harris, H.W. Los 
Alamos National Lab., NM (United States). [1993]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-930292—1: Workshop on accelerators for 





future spallation neutron sources, Santa Fe, NM (United States), 
15-21 Feb 1993). Order Number DE93010715. Source: OSTI; 
NTIS; GPO Dep. 

Radio-frequency generators, operating at 201 MHz, power the 
first four stages of the Los Alamos Meson Physics Facility 
(LAMPF) accelerator. Each generator consists of four stages of 
series-connected, vacuum-tube amplifiers. The first amplifier is a 
grid-modulated tetrode that produces 500 W peak-power. The sec- 
ond amplifier is a drivemodulated tetrode that produces 5 kW 
peak-power. The third stage is a grid- and plate-modulated tetrode 
that produces 130 kW _ peak-power. The last stage is a 
plate-modulated triode that produces 2.5 MW peak power. A mod- 
ernization program has been initiated to improve the reliability of 
each of these stages. The first two stages of each generator are 
being replaced with a single, drive-modulated, solid-state amplifier. 
Specifications for the amplifier design, and requirements for inte- 
gration into the system are presented. The third stage will be 
converted to a drive-modulated system using the current tetrode. 
This modification involves the development of a 17-kV, 15-A 
switching supply to replace the present plate-modulator. Design re- 
quirements for this switching supply are presented. The final stage 
will remain plate-modulated but will contain a new driver unit for 
the modulator tube. 


20889 (LA-UR-93-1038) High-current negative-ion beam 
transport. Stevens, R.R. Jr. Los Alamos National Lab., NM 
(United States). [1993]. 11p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-921145-6: Production and neutralization of negative ions 
and beams, Upton, NY (United States), 9-13 Nov 1992). Order 
Number DE93010732. Source: OSTI; NTIS; INIS; GPO Dep. 

The requirements for transporting high-current, negative-ion 
beams are presented with particular emphasis on applications in- 
volving negative-hydrogen-ion beams. In addition to the usual 
matching and steering problems, particular attention must be paid 
to beam emittance growth in the transport system. Depending on 


the application, a number of approaches have been developed us- 
ing both magnetic and electric lenses. | discuss the design 
considerations for transporting and matching these beams to ra- 
diofrequency quadrupole accelerators, and present a survey of the 
various types of beamlines now used for negative-ion beams. 


20890 (LBL-32367) X-ray Microscopy Resource Center at 
the Advanced Light Source. Meyer-lise, W.; Attwood, D.; Koike, 
M. Lawrence Berkeley Lab., CA (United States). Aug 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-920821-3: 4. international con- 
ference on biophysics and synchrotron radiation, Tsukuba (Japan), 
30 Aug - 5 sep 1992). Order Number DE93010443. Source: OSTI; 
NTIS; GPO Dep. 

The high spectral brightness of undulator radiation from the Ad- 
vanced Light Source (ALS) offers a great scientific opportunity for 
biological x-ray microscopy. X-ray microscopy extends visible light 
microscopy to higher resolution and makes use of unique contrast 
mechanisms. It does not compete with techniques such as electron 
microscopy in terms of resolution, but rather offers unique advan- 
tages, including the opportunity to take images of samples in an 
aqueous environment. For a considerable range of resolution and 
sample thickness the radiation dose in x-ray microscopy is lower 
than in electron microscopy under the same imaging conditions. To 
exploit this opportunity a Biological X-ray Microscopy Resource 
Center will be built at the ALS. An x-ray microscope (XM) and a 
scanning x-ray microscope (SXM) are to be built. These two micro- 
scopes serve complementary needs. The XM gives high quality 
images at comparably short exposure times, while the SXM is opti- 
mized for low radiation dose. High resolution is accomplished in 
both microscopes with Fresnel zone plate lenses. The SXM pro- 
duces a diffraction-limited focus point, which is scanned across the 
sample; therefore the SXM can use only the spatially coherent por- 
tion of the radiation. The SXM is best operated on an undulator 
source with its small phase space. An XM can use the full bright- 
ness, including the incoherent fraction of the source. It can be 
operated with either a bending magnet or an undulator source. The 
XM can be installed initially at a bending magnet, which can be 
available at an earlier time, and thus permits the development of 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


diverse biological community at an earlier time. Later this XM can 
be moved to the undulator, or left at the bending magnet for devel- 
opmental and less demanding experiments. 


20891 (LBL-32482) Design of a reacceleration experiment 
using the Choppertron. Fiorentini, G.M. (Lawrence Berkeley Lab., 
CA (United States)); Wang, C.; Houck, T.L. Lawrence Berkeley 
Lab., CA (United States); Lawrence Livermore National Lab., CA 
(United States). Jan 1993. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098 
;W-7405-ENG-48. (ESG—200;UCRL-JC—11 1391 ;CONF-930159—27: 
OE/LASE ’93: International Society for Optical Engineering (SPIE) 
conference, Los Angeles, CA (United States), 16-23 Jan 1993). Or- 
der Number DE93010459. Source: OSTI; NTIS; INIS; GPO Dep. 

The Microwave Source Facility at the Lawrence Livermore Na- 
tional Laboratory is commencing a series of experiments involving 
reacceleration of a modulated beam alternating with extraction of 
energy in the form of X-band microwaves. The Choppertron, a 
high-power microwave generator, is used to modulate a 5-MV, 1- 
kA induction accelerator beam. The modulated beam is then 
passed through a series of traveling-wave output structures sepa- 
rated by induction cells. In this paper we report on computer 
simulations used in the design of these experiments. Simulations 
include analysis of beam transport, modulation, power extraction 
and transverse instabilities. 


20892 (LBL-32593) An RF driven H- source and a low en- 
ergy beam injection system for RFQ operation. Leung, K.N.; 
Bachman, D.A.; Chan, C.F.; McDonald, D.S. Lawrence Berkeley 
Lab., CA (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920706-—50: International conference on high energy accel- 
erators, Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE93010438. Source: OSTI; NTIS; INIS; GPO Dep. 

An RF driven H~ source has been developed at LBL for use in 
the Superconducting Super Collider (SSC). To date, an H~ current 
of ~40 mA can be obtained from a 5.6-cm-diam aperture with the 
source operated at a pressure of about 12 m Torr and 50 kW of 
RF power. In order to match the accelerated H- beam into the 
SSC RFQ, a low-energy H~ injection system has been designed. 
This injector produces an outgoing H~ beam free of electron con- 
tamination, with small radius, large convergent angle and small 
projectional emittance. 


20893 (LBL-33412) A report on Russian magnet technol- 
ogy for use in phi factory and light source bending magnets. 
Green, M.A. Lawrence Berkeley Lab., CA (United States). Dec 
1992. 5p. Sponsored by USDOE, Washington, DC (United States); 
National Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9210336-1: UCLA workshop on asymmetric phi factories, Los 
Angeles, CA (United States), 28 Oct 1992). Order Number 
DE93010441. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. BEAM BENDING MAGNETS/ 
superconducting magnets; SUPERCONDUCTING MAGNETS/ 
design; MESON  FACTORIES/superconducting magnets; 
SPECIFICATIONS; DESIGN; MAGNETIC DIPOLES; USSR; SYN- 
CHROTRON RADIATION 


20894 (NIKHEF-K-DIGEL—1992-2) Bipolar power sources 
for the correction magnets of AmPS: Mutad 910123. Es, J.T. 
van; Luigjes, G.; Trigt, J.H. van. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 
1992. [27p.] (in Dutch). Order Number DE93623760. Source: 
OSTI; NTIS; INIS. 

AmPS consists of many correction magnets which must provide 
the currents. These currents serve continuously between -3 Amp 
and +3 Amp. The adjusted current must be stable inside 0,1%. The 
copper resistance of magnet coils and their wires are < 8 ohm and 
the self induction is 200 mH. An extended market research on 
power supplies has enabled the authors to decide to develop it 
themselves. This development has led to a module system with 
Bitbus control. (authors). 14 figs., 4 tabs. 


20895 (ORNL/FTR-4241) [Attending the WA93 collabora- 
tion meeting at CERN, Switzerland]: Foreign trip report, March 
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6, 1992-May 4, 1992. Awes, T.C. Oak Ridge National Lab., TN 
(United States). 14 May 1992. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011244. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The traveler attended the WA93 collaboration meeting during the 
period March 9-12. The primary purpose of this meeting was to 
discuss progress toward addressing the concerns raised by the 
SPS advisory committee with regards to proposal P260, which is 
the proposal submitted by the WA983 collaboration meeting, for an 
experiment to utilize the Pb beams when they become available at 
CERN. This proposal was subsequently approved as CERN experi- 
ment WA98. The traveler also prepared the Midrapidity and Zero 
Degree Calorimeters for operation in experiment WA93 and partici- 
pated in the second and final run period of the WA93 experiment 
at CERN, March 31—May 3. 


20896 Correction coil cable. Wang, Sou-Tien. To Dept. of 
Energy. 9 Apr 1991. USA patent application 7-682,833. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-88ER80682. Order Number DE93012023. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The present invention relates generally to the field of the manu- 
facture of electrical coil windings, and more particularly to a unique 
cable assembly for use in winding coils having small wires and a 
large number of winding turns. The predominant current usage of 
the correction coil cable of the present invention is as the winding 
wire for correction coils in the superconducting super collider and 
in similar devices which might be developed in the future. 


20897 (SLAC-400, pp. 17-54) Machine-induced back- 
grounds at the SLAC B factory. DeStaebler, H. (Stanford Univ., 
CA (US)); Snyder, A.; Holtzapple, R.; Sullivan, M.K. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126-: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

The problem of machine-related backgrounds is one of the lead- 
ing challenges in the PEP-ll B Factory project The detector must 
be sufficiently well-protected to prevent either excessive compo- 
nent occupancies or deterioration from radiation damage. In effect, 
what is required is to achieve background rates similar to those of 
existing colliders, but at beam currents an order of magnitude 
higher. There are three primary sources of backgrounds: (1) syn- 
chrotron radiation photons produced in the machine magnetic 
elements; (2) off-energy electrons and photons produced in interac- 
tions with background gas molecules; (3) elastically scattered, 
off-angle electrons produced in interactions with background gas 
molecules. These background sources can give rise to primary 
particles that can either enter the detector directly or generate sec- 
ondary debris that ultimately reaches the detector. 


20898 (SLAC—-400, pp. 55-67) Detector introduction. Mac- 
Farlane, D.B. (McGill Univ., Montreal, Quebec (CA)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126-—: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

Some of the major detector issues which have been identified at 
previous B Factory Workshops are discussed and highlighted, in 
order to place the new activities at this conference into context. Af- 
ter a brief look at some of the global design strategies, a tour of a 
typical detector concept ensues, starting with a silicon vertex de- 
tection system, working outward through tracking and particle 
identification, to reach the Csi calorimeter. 


20899 


(SLAC—400, pp. 373-396) Silicon strip vertex detec- 
tors at Z° factories. Schwarz, A.S. (Max Planck Institut fuer 
Physik, Muenchen (DE)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. (CONF-9204126-: B 
factories: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 


346 ERA Vol. 18, No. 7 


Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 

The very successful application of silicon strip detectors for the 
study of shortlived particles at fixed target experiments that started 
in the early 1980s coincided with the preparatory discussions of 
the large ete- collider experiments at LEP and the SLC intro- 
duced to study the production and decay of the Z° resonance. 
Consequently, as early as 1982 proposals were put forward to 
employ this new type of detector also in a colliding beam environ- 
ment. This prompted an intensive R&D program to cope with the 
major new problems compared to fixed target applications (system 
size and electronic channel density) and today not less than five 
different experiments using large scale silicon strip vertex detector 
systems have taken (or are taking) data. The design, construction 
and performance of the detector systems built for LEP and the 
SLC will be described. 


20900 (SLAC—400, pp. 397-410) General lessons from the 
SLD vertex detector. Agnew, G.D.; Cotton, R.; Damerell, C.J.S.; 
English, R.L.; Gillman, A.R.; Hedges, S.J.; Hoeflich, J.; Lintern, 
A.L.; Mathys, L.; McKemey, A.K.; Nichols, A.; Punkar, G.D.; Rich- 
man, J.; Gang, R.; Stephenson, R.; Strauss, M.G.; Dong, Su; 
Tappern, G.J.R.; WattsStanford Linear Accelerator Center, Menio 
Park, CA (United States). Nov 1992. (CONF-9204126—: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

This paper describes the design, construction, and initial opera- 
tion of the SLD Vertex Detector, the first device to employ charge 
coupled devices (CCDS) on a large scale in a high energy physics 
experiment. The Venex Detector comprises 480 CCDS, with a total 
of 120 Mpixels. Each pixel functions as an independent particle de- 
tecting element, providing space point measurements of charged 
particle tracks with a typical precision of 5 um in each coordinate. 
The CCDs are arranged in four concentric cylinders just outside 
the beam pipe which surrounds the ete collision point of the 
SLAC Linear Collider (SLC). The Vertex Detector is a powerful tool 
for distinguishing secondary vertex tracks, produced by decay in 
flight of heavy flavour hadrons or tau leptons, from tracks produced 
at the primary event vertex. Because the colliding beam environ- 
ment imposes severe constraints on the design of such a detector, 
a six year R&D programme was needed to develop solutions to a 
number of problems. The requirements include a low-mass struc- 
ture (to minimize multiple scattering) both for mechanical support 
and to provide signal paths for the CCDS; operation at low temper- 
ature with a high degree of mechanical stability; and relatively high 
speed CCD readout, signal processing, and data sparsification. 
The lessons learned through the long R&D period should be useful 
for the construction of large arrays of CCDs or smart pixel devices 
in the future, in a number of areas of science and technology. 


20901 (SLAC—400, pp. 411-416) The CLEO-Il silicon vertex 
detector. Alexander, J. (Cornell Univ., Ithaca, NY (US)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126—: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number - 
DE93008476. Source: OSTI; NTIS; INIS. 

We report on the design and prototype studies for a new double 
sided silicon vertex detector for the CLEO II experiment at CESR. 
To minimize multiple scattering, two techniques are employed: (1) 
the detector is supported by low mass, low Z structures; and (2) 
the preamplifiers are removed entirely from the tracking volume by 
using a second layer of metallization on the silicon to provide longi- 
tudinal readout traces for the transverse sense strips. 


20902 (SLAC—400, pp. 417-423) Preliminary test results 
from a telescope of Hughes pixel arrays at FNAL. Jernigan, 
J.G. (Univ. of California, Berkeley (US)); Arens, J.; Vezie, D.; 
Shapiro, S.L.; Collins, T.; Krider, J.; Skubic, P. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Nov 1992. DOE 
Contract AC03-76SF00515. (CONF-9204126-—: B factories: state of 
the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). In Proceedings of B Factories, the 





State of the art in accelerators, detectors and physics. 669p. Order 
Number DE93008476. Source: OSTI; NTIS; INIS. 

In December of 1991 three silicon hybrid pixel detectors each 
having 256 x 256 pixels 30 um square, made by the Hughes Air- 
craft Company, were placed in a high energy muon beam at the 
Fermi National Accelerator Laboratory. Straight tracks were 
recorded in these detectors at angles to the normal to the plane of 
the silicon ranging from 0 to 45°. In this note, preliminary results 
are presented on the straight through tracks, i.e., those passing 
through the telescope at normal incidence. Pulse height data, 
signal-to-noise data, and preliminary straight line fits to the data 
resulting in residual distributions are presented. Preliminary calcula- 
tions show spatial resolution of less than 5 ym in two dimensions. 


20903 (SLAC—400, pp. 424-432) A monolithic pixel detec- 
tor. Kenney, C. (Univ. of Hawaii, Honolulu (US)); Parker, S.; 
Snoeys, W.; Plummer, J.; Rosseel, G.; Aw, Chye Huat. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126-: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

A monolithic pixel detector implementing both the detecting ele- 
ment and the readout circuitry in the same piece of high-resistivity 
silicon and providing two-dimensional position information is de- 
scribed. Both the device and the circuitry were found to function 
well. The most-probable signal for a minimum-ionizing particle was 
observed to be 65 times the single-channel, root-mean-square 
noise in a beam test. A spatial resolution of 2.0 4m was obtained 
in the direction of 34m pitch. In the direction of 125 um pitch an 
individual pixel had two distinct, charge-collecting regions: a 75 um 
region in the center of the pixel and 25 um wide regions on each 
edge where charge diffused into the adjacent pixel. The spatial 
resolution was 5.3 um and 75/,/12 um in the edge and central re- 
gions, respectively. 


20904 (SLAC—400, pp. 433-436) R & D of micro-vertex de- 
tector for KEK B-factory. Ozaki, H. (KEK, Teukuba (JP)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126-: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

Silicon Strip Detectors (SSDs) have successfully been used in 
many fixed target and even in collider experiments, and have been 
proven very powerful in detection of short-lived particles. SSDs will 
also be used as micro-vertex detectors in proposed asymmetric B- 
Factories. Requirements for SSDs in the asymmetric B-Factories 
are, however, more stringent than those in previous experiments - 
good space resolution for inclined incidence of particles, smaller 
amount of materials, radiation harder, much faster readout speed. 
With these requirements in mind, we have been carrying out R&D 
of a micro-vertex detector for the KEK B-Factory. In the following, 
some topics of the R&D made last fiscal year are briefly presented. 
A more complete summary of the R&D is given elsewhere. 


20905 (SLAC—400, pp. 437-442) A low mass drift chamber 
for the B factory. Boyarski, A. (Stanford Univ., CA (US)); Becker- 
Szendy, R.; Bell, T.; Bowden, G.; Briggs, D.; Lateur, M.; 
Soderstrom, E. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

This paper summarizes measurements of the drift velocity and 
position resolution in drift chambers using helium gas mixtures. 
Mixtures of helium-COz-isobutane and of helium-dimethylether 
have been tried. Good spatial resolutions are obtained. A design of 
a drift chamber for a B Factory is described. The chamber has only 
0.12% of a radiation length (gas plus wire) over a 60 cm tracking 
distance, giving a momentum resolution 5p,/p; approximately 0.35% 
for low momentum tracks. 
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20906 (SLAC—400, pp. 443-448) Studies of helium gas mix- 
tures as a drift chamber gas. Grab, C. (Swiss Federal Institute of 
Technology, Zuerich (CH)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. (CONF-9204126-: B 
factories: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 
Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 

Helium gas mixtures have been shown to improve the momen- 
tum resolution for tracking of particles with momenta below 1 GeV/ 
c, because of the reduction in multiple scattering. An overview on a 
series of measurements carried out with several interesting Helium 
gas mixtures, including Helium-Dimethylether and Helium- 
Isobutane, is presented. In particular, drift velocities, spatial 
resolutions, momentum resolution and differential energy loss dE/d 
are covered. The measurements were done by means of a small 
drift-chamber with a drift region of up to 8 cm, operated at atmo- 
spheric pressure with electric fields of around 560 V/cm. 


20907 (SLAC—400, pp. 449-456) Study of a drift chamber 
filled with a helium-ethane mixture. Uno, Shoji (National Lab. for 
High Energy Physics, Ibaraki (JP)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. (CONF- 
9204126-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

We tested a small cell drift chamber filled with a mixture of 50% 
and 50% ethane in a 1 Tesia magnetic field. Good spatial resolu- 
tion (dg = 87.9um) and good dE/dx resolution (6g¢ /a,/dE/dx = 
10.1% with 10 samplings) were obtained. The energy loss as a 
function of G-y was measured. 


20908 (SLAC—400, pp. 457-460) A search for better mo- 
mentum resolution. Innes, W. (Stanford Univ., CA (US)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. DOE Contract AC03-76SF00515. (CONF-9204126—: B facto- 
ries: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 
Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 
Alternatives to the B factory reference design are explored in an 
ultimately futile attempt to improve the momentum resolution. This 
note explores alternatives to the tracking system in the B factory 


reference design in an attempt to improve the momentum resolu- 
tion. 


20909 (SLAC—400, pp. 466-473) Comments on particle 
identification at the B factory. Ratcliff, B.N. (Stanford Univ., CA 
(US)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. DOE Contract AC03-76SF00515. (CONF- 
9204126—: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

The importance of particle identification at an asymmetric B Fac- 
tory is discussed, and the general status of a number of particle 
identification technologies which might be included in B Factory de- 
tectors is briefly reviewed. It is generally agreed that high quality 
hadronic particle identification is fundamental to the central mission 
of understanding CP violation at the B Factory, but there is as yet 
no clear “consensus” solution for such a detector. In a sense, this 
lack of a particle identification solution is a matter of definition. 
There is, in fact, a perfectly reasonable, “conventional technology’, 
particle identification system which makes use of a large tracking 
chamber with excellent (i.e., relativistic rise quality) dE/dx sur- 
rounded by a good TOF with a rather long flight path. The 
chamber must be rather large (around 2 meters in outer radius) 
and perhaps high pressure as well, but similar devices are rather 
well understood and it would appear to be possible to meet the 
particle identification performance required at B Factory momenta. 
This solution has not been embraced by any of the detector 
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groups, however, because of the effect it has on the electromag- 
netic calorimetry. “Everyone” wants high quality calorimetry (such 
as can be provided by Cs! crystals), but such devices cost a great 
deal per unit volume, and the cost scales roughly like the inner ra- 
dius squared. Moreover, no one wants to see the high quality 
(expensive) calorimetry compromised by excessive mass in front. 
Thus, the essence of the particle identification problem is that there 
is no approximately massless, very thin particle identification de- 
vice known with adequate performance. Of course, it might equally 
well be said that there is no high quality calorimeter known which 
is sufficiently cost-effective to be placed outside an appropriately 
sized tracking plus particle identification system. 


20910 (SLAC—400, pp. 461-465) Some formulae for estimat- 
ing tracking errors. Innes, W. (Stanford Univ., CA (US)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126-: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

Universal curves and approximate formulae for the track parame- 
ter error matrix form the optimal fit are derived for homogeneous 
tracking detectors in the continuous measurement limit. Formulae 
for estimating the track parameter error matrix resulting from diago- 
nal uniformily weighted fits have been published in many places. 
This note derives similar formulae for optimal fits. It also demon- 
strates that in the limit of continuous measurement, the matrix 
elements are described by universal curves. The case treated is 
heterogeneous systems of many layers. In general heterogeneous 
systems require numerical calculation. 


20911 (SLAC—400, pp. 529-534) J/@ K°, mode and a K®, 
catcher. Sagawa, H. (National Lab. for High Energy Physics, 
Ibaraki-ken (JP)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126—-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

Detection of K°, mesons as well as K°smesons in B decay 
modes pertinent to the measurement of CP violation can nearly 
double the size of an experimental sample. A Monte Carlo study is 
performed to investigate the properties required of a calorimetrized 
flux return as an efficient K°, catcher. 


20912 (SLAC—400, pp. 577-581) Recent physics and simula- 
tions studies at SLAC. Wagner, S.R. (Stanford Linear Accelerator 
Center, CA (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

Studies of the effect of different detector and accelerator configu- 
rations on physics quantities (mass resolutions, efficiencies, CP 
asymmetries) are described. Backgrounds to promising channels 
for measuring sin(2-7) on the Y4s are estimated. 


20913 (SLAC—400, pp. 631-638) Detector summary. Cassel, 
D.G. (Cornell Univ., Ithaca, NY (US)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. (CONF- 
9204126-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

This report is a brief summary of the detector research and de- 
velopment reported in parallel sessions of this conference. All 
elements of a B Factory detector discussed at this conference, ver- 
tex detection, tracking, particle identification, electromagnetic 
calorimetry, data acquisition, and computing, are very challenging. 
Adequate responses to most of these challenges appear to be 
available or near the horizon; adequate particle identification ap- 
pears to be the most difficult remaining challenge. 
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20914 (SSCL-610) Interpretation of photo-desorption data 
in a diffusion model and application to candidate SSC beam 
tube surfaces. Dugan, G. Superconducting Super Collider Lab., 
Dallas, TX (United States). Jan 1993. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE93011228. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, a diffusion model is developed as a phenomeno- 
logical description of the photodesorption process. Expressions are 
derived for the dependence of the photodesorption coefficients on 
certain semi-phenomenological parameters. Photodesorption data 
for possible Superconducting Super Collider (SSC) beam tube sur- 
faces are fitted to the derived form, and values for the parameters 
are extracted from the fits. In an application to the vacuum problem 
for the SSC, the time required to desorb a monolayer is derived as 
a function of the model parameters. The range of parameter space 
required for long monolayer desorption times (up to 4000 hrs) is 
established, and this is compared with the values of the parame- 
ters obtained from the fits to photodesorption data discussed 
above. The sensitivity of the results to various model assumptions 
is also explored. 


20915 (SSCL-613) A comparison of conceptual rf system 
designs for the SSC Collider. Wang, X.; Coleman, P.; Schaffer, 
G. Superconducting Super Collider Lab., Dallas, TX (United 
States). Dec 1992. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE93011227. Source: OSTI; NTIS; INIS; GPO Dep. 

The rf system for each Superconducting Super Collider (SSC) 
Collider ring is required to provide a maximum of 20-MV peak volt- 
age for beam acceleration and storage. Because of the small 
revolution frequency and large number of bunches, it is important 
to have good control on transient beam loading and coupled-bunch 
instabilities driven by the cavity higher order modes. In this docu- 
ment, issues about rf system performance, cost, and related 
longitudinal effects are studied. Transverse effects will not be dis- 
cussed here. It has been realized that, independent of which rf 
system is chosen for the Collider, a transverse active damping sys- 
tem must be installed to address the transverse instability problem. 


20916 (SSCL-Preprint-199) Simulation of the injection 
damping and resonance correction systems for the HEB of the 
SSC. Li, M.; Zhang, P.; Machida, S. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Feb 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-930269-9: Computational accelerator physics 
conference (CAP93), Pleasanton, CA (United States), 22-26 Feb 
1993). Order Number DE93009583. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An injection damping and resonance correction system for the 
High Energy Booster (HEB) of the Superconducting Super Collider 
(SSC) was investigated by means of multiparticle tracking. For an 
injection damping study, the code Simpsons is modified to utilize 
two Beam Position Monitors (BPM) and two dampers. ne particles 
of 200 Gev/c, numbered 1024 or more, with Gaussian distribution 
in 6-D phase space are injected into the HEB with certain injection 
offsets. The whole bunch of particles is then kicked in proportion to 
the BPM signals with some upper limit. Tracking these particles up 
to several hundred turn while the damping system is acting shows 
the turn-by-turn emittance growth, which is caused by the tune 
spread due to nonlinearity of the lattice and residual chromaticity 
with synchrotron oscillations. For a resonance correction study, the 
operating tune is scanned as a function of time so that a bunch 
goes through a resonance. The performance of the resonance 
correction system is demonstrated. We optimize the system param- 
eters which satisfy the emittance budget of the HEB, taking into 
account the realistic hardware requirement. 


20917 (SSCL-Preprint-231) Collider Quadrupole Magnet 
(CQM) Optical Alignment Window heat leak prediction. Pletzer, 
R.K. Superconducting Super Collider Lab., Dallas, TX (United 
States). Apr 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF-930537— 
1: 5. annual international industrial symposium on the super collider 
and exhibition, San Francisco, CA (United States), 6-8 May 1993). 
Order Number DE93012300. Source: OSTI; NTIS; INIS; GPO Dep. 





The additional static heat leak to the cryogenic refrigeration sys- 
tems of an SSC Collider Quadrupole Magnet (CQM) due to the 
Optical Alignment Window apparatus was calculated for three con- 
figurations: panes in the 20K shield, 80K shield, and vacuum 
vessel, empty aperture in the 20K shield and panes in the 80K 
shield and vacuum vessel, and empty apertures in both the 20K 
and 80K shields and a pane in the vacuum vessel only. In addition, 
two cases for pane infrared optical coating configuration were sim- 
ulated: coating on both sides of a pane and coating on the top 
side of a pane only. For a four windows per magnet design, the re- 
sults of the analysis show that the 4K and the 20K total static heat 
leak budgets will be exceeded only for the empty apertures in both 
of the shields configuration. This result applies for a single side or 
double sided coated pane. The existing baseline configuration is 
sufficient to meet the CQM total static heat leak budget. There is 
not enough difference between the thermal performance of the win- 
dows with both sides or only one side of the panes coated to affect 
whether or not the heat leak exceeds. budget due to the windows, 
therefore it will not necessary to coat both sides of the panes to 
meet the existing CQM static heat leak budget Since the 4K static 
heat leak for the configuration without a pane in the 80K shield 
grossly exceeds budget, the optical window assembly will have to 
include a pane in the 80K shield. 


20918 (UCRL-ID—111923) A precise calibration of the SLAC 
8 GeV spectrometer using the floating wire technique. Andi- 
vahis, L. (American Univ., Washington, DC (United States)); Lung, 
A.; Dietrich, F.S.; Johnson, C.W.; Van Bibber, K.; Petratos, G.G.; 
Whitlow, L.W. Lawrence Livermore National Lab., CA (United 
States). Sep 1992. 41p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515 
;AC02-76ER13065 ;W-7405-ENG-48. Grant PHY85-10549. (SLAC- 
PUB-—5753). Order Number DE93011712. Source: OSTI; NTIS; 
INIS; GPO Dep. 


The SLAC 8 GeV/c spectrometer was optically calibrated using 
the floating wire technique. The forward and reconstruction optics 
coefficients were measured as a function of spectrometer momen- 


tum. The point-to-point uncertainty for the large, first-order 
coefficients was +0.4% or better, with an absolute normalization 
uncertainty of+1.0%. These coefficients were used to determine 
the momentum dependence of the acceptance, and to constrain a 
newly developed TRANSPORT model of the spectrometer which 
reproduces the measurements to within their errors. The central 
momentum, P., was measured for fourteen nominal set-points to 
+0.025% absolute uncertainty. A linear fit to measured central mo- 
menta and corresponding dipole NMR field measurements gives P. 
= 0.41511B + 0.00054, where B is the magnetic field of the dipoles 
in kG, and P, is in GeV/c. 


20919 (UTTAC-J-2) Multiple, multi-dimensional data acqui- 
sition and analysis system SHINE. Nagashima, Yasuo; Kimura, 
Hiromi; Kaikura, Terushi; Komatsubara, Tetsuro; Okumura, 
Susumu. Tsukuba Univ., Ibaraki (Japan). Tandem Accelerator Cen- 
ter. Mar 1992. 123p. (In Japanese). Order Number DE93782885. 
Source: OSTI; NTIS; INIS. 

The data acquisition system in the Tandem Accelerator Center, 
University of Tsukuba, has been built through two large steps of 
development. The first step development was started in 1976 when 
the construction of the tandem accelerator was completed, and 
completed in 1977, preparing 16 bit smali computer of PDP11/40- 
PDP11/50 and 16 NIM type AD converters by CAMAC interface as 
data front. This system was named "SHINE”, and has been utilized 
as a common utilization facility. For the purpose of increasing the 
capacity of data acquisition and analysis and improving the func- 
tion of the whole system, the second step development centering 
around VAX11/750-VAX1 1/780 32 bit computer was begun in 1984, 
and took the place of the PDP system in 1986. In the new SHINE 
system, the easiness of use and the improvement of function were 
promoted. In this book, the outline of SHINE, the constitution of the 
system, the method of using the system, program control, the 
guide for data file processing, SHINE standard CAMAC module, 
HISS routine, and real time display process are described. (K.I.). 
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Refer also to citation(s) 20789, 20823, 20861, 20881, 20894, 
21839, 21881 


20920 (ANL/APS/LS—184, pp. 9, Paper 25) Enhanced heat 
transfer with metal-wool-filled tubes. Kuzay, T.M. (Argonne Na- 
tional Lab., IL (US)); Collins, J.T.; Khounsary, A.M.; Morales, G. 
Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Jan 1992. DOE Contract 
W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

The Advanced Photon Source (APS) to be constructed at Ar- 
gonne National Laboratory (ANL) utilizes magnetic devices which 
generate x-ray beams with very intense heat flux levels. The flux 
levels encountered can be one or two orders of magnitude higher 
than those commonly found in nuclear reactors or fusion devices. 
Keeping the beam line elements and optics on such beams cooled 
to acceptable levels of surface temperature and/or temperature 
gradients, poses a significant challenge to researchers and design- 
ers. Therefore, methods and techniques achieving heat removal 
enhancement are constantly sought. One such technique sug- 
gested and considered is the use of conductive metal wool filled 
tubes where the filler is brazed to the tube walls. A comparative in- 
vestigation of the conventionally achievable heat transfer coefficient 
‘h” with water and the wall conductance of a heavy-wall copper 
tube reveals that major resistance to heat transfer is on the coolant 
side. Therefore, a significant opportunity exists to improve heat 
transfer in the tubes by enhancement of the coolant side. To this 
end, a variety of copper-wool-filled tubes, as well as a commer- 
cially available enhanced copper tube, were subjected to laboratory 
tests with water and conventional heating to assess their heat 
transfer capabilities. Design improvements using enhanced cooling 
are discussed in terms of structural weight, controls, grazing an- 
gles, and operational reliability. 


20921 (BNL—70244) [Low-energy antiproton physics]: For- 
eign trip report, September 10-28, 1992. Lazarus, D.M. 
Brookhaven National Lab., Upton, NY (United States). 3 Nov 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE93009939. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The conference was dominated by results from LEAR, the Low 
Energy Antiproton Ring at CERN and the E760 the charmonium 
formation spectroscopy experiment mounted in the antiproton accu- 
mulator ring at Fermilab. The LEAR results on searches for exotic 
mesons by the Crystal Barrel, OBELIX and JETSET collaborations 
were presented. The measurement of CP violation parameters in 
the neutral kaon system by CPLEAR and by PS185 in hyperon- 
antihyperon decays were also discussed. E760 reported the new 
results on the masses and widths of charmonium P states. Reports 
on low energy antineutron cross sections, spin dependence of 
charge exchange scattering, tests of TCP invariance based on the 
proton-antiproton mass difference, and on facilities, in particular, 
SUPERLEAR, a proposed 2-12 GeV/c antiproton ring were also 
given. 


20922 (INIS-JP-007, pp. 230-238) Beam facilities and new 
projects in Sweden. Kullander, S. (Uppsala Univ. (Sweden). Dept. 
of Radiation Sciences). Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154—: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

An electron storage ring in Lund and ion storage rings in Stock- 
holm and Uppsala built during the 1980s are now in use mostly for 
basic research. Particle Induced X-ray Emission (PIXE) and 
Plasma Desorption Mass Spectroscopy (PDMS) developed and re- 
fined at Swedish van de Graaff accelerators are now standard 
methods. Positron Emission Tomography (PET) was developed in 
Stockholm and Uppsala where a new center was recently inaugu- 
rated. (author). 
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20923 (INS-945) Accelerator studies at cooler rings TARN 
and TARN Il. Katayama, Takeshi. Tokyo Univ., Tanashi (Japan). 
inst. for Nuclear Study. Jul 1992. 39p. Order Number DE93782784. 
Source: OSTI; NTIS; INIS. 

Two ion cooler rings, TARN and TARN II were constructed and 
operated from 1975 to 1992 at the Institute for Nuclear Study, 
Univ. of Tokyo, for mainly accelerator studies concerning the beam 
accumulation, acceleration and cooling. The main subjects per- 
formed in these facilities were; (1) beam stacking in transverse and 
longitudinal phase spaces, (2) stochastic momentum cooling, (3) 
electron cooling, (4) synchrotron acceleration and (5) slow beam 
extraction. In the present paper, typical experimental results on 
these subjects, arc described as well as the basic physical idea 
underlying these experimental results. The technical details are out 
of scope of the present paper. They can be found in the other pa- 
pers refered in the concerned section in the text. (author) 


20924 (KEK-92-11) A guide to using the BL-6A2 syn- 
chrotron facilities at the photon factory, Tsukuba, Japan. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Aug 1992. 51p. Order Number DE93782879. Source: OSTI; NTIS; 
INIS. 

The Photon Factory (PF) consists of a 2.5 GeV electron/positron 
linear accelerator, a 2.5 GeV storage ring as a dedicated syn- 
chrotron light source, beam lines and experimental stations, to 
serve users synchrotron radiation (SR) for experiment. The 2.5 
GeV linear accelerator is used as an injector for both PF ring and 
the accumulating ring (AR). It is currently capable of injecting 
positrons or electrons. The AR has been partly used as a high en- 
ergy synchrotron radiation source from its bending magnets, and 
partly augmented with a new insertion device to produce elliptically 
polarized radiation. It has been operated for the users of syn- 
chrotron radiation at the energy from 5.8 to 6.5 GeV. With the 
electron beam in the storage ring for SR research, the instability of 
the beam is inevitable arising from ions or charged dust trapped by 
the beam. Therefore, positrons are used instead of electrons in or- 
der to completely overcome the difficulty. The wiggler produces 
vertically polarized radiation in the range of photon energy. The su- 
perconducting NbTi is well suitable to obtain high magnetic field. 
(K.L.). 


20925 (KEK-PROC-—92-9, pp. 55-70) Recent results from 
AMY. Sugimoto, Y. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK 
conference on e*e~ collision physics, Tsukuba (Japan), 26-29 Nov 
1991). In Proceedings of the 2nd KEK topical conference on e*e- 
collision physics. 513p. Order Number DE93754139. Source: 
OSTI; NTIS; INIS 

Recent results from the AMY detector at TRISTAN are reported. 
It was found that the application of new radiative correction on the 
hadronic R reduces the discrepancy between measured value and 
the Standard Model (SM) prediction. The totai cross sections of 
u*u- and +*7~ channels show poor consistency with the SM pre- 
diction. The values of the QCD parameter Ays (and equivalently 
ag) were obtained using several methods, and they are consistent 
with each other. The photon structure function F27 was measured 
and compared with. theoretical calculations based on QCD. For 
hadron production in quasi-real two-photon collision, we observed 
excess events over the expectation of the sum of the quark-parton 
model (QPM) and the vector-meson dominance model (VMD), and 
we show this excess can be explained by hard scattering of the 
hadronic constituents of the photons. (author). 


20926 (KEK-PROC-—92-9, pp. 97-114) Status and recent re- 
sults from VENUS. Haba, Junji (Osaka Univ., Toyonaka (Japan). 
Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK conference 
on e*e- collision physics, Tsukuba (Japan), 26-29 Nov 1991). In 
Proceedings of the 2nd KEK topical conference on e*e~ collision 
physics. 513p. Order Number DE93754139. Source: OSTI; NTIS; 
INIS. 

Status of the upgraded VENUS detector is presented along with 
the recent results from the physics analysis. Summarized in the 
former part of this talk is the upgrade of the VENUS detector since 
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the last KEK Topical Conference on e*e~ collision physics. The in- 
situ performance of the newly installed detector parts are also 
presented. In the latter, part, the physics results from VENUS, es- 
pecially focused on the QCD studies are presented. (author). 


20927 (KEK-PROC—92-9, pp. 47-54) TRISTAN accelerator. 
Kamada, Susumu (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK 
conference on e*e~ collision physics, Tsukuba (Japan), 26-29 Nov 
1991). In Proceedings of the 2nd KEK topical conference on e* e— 
collision physics. 513p. Order Number DE93754139. Source: 
OSTI; NTIS; INIS. 

The name ‘TRISTAN’ appeared for the first time in 1973, and it 
means Transposable Ring Intersecting Storage Accelerators in Nip- 
pon. The construction work was started in November, 1981. Just 5 
years after the ground breaking ceremony, the VENUS detector 
caught the first Bhabha event of the world highest energy pro- 
duced by the TRISTAN at the dawn of November 19, 1986. Since 
then, the intensive efforts were made to increase beam energy. In 
1990, the TRISTAN entered into the second phase operation to 
pursue higher luminosity rather than higher energy. The beam en- 
ergy was chosen to be 29 GeV so that there is enough margin for 
RF system in reducing beam emittance by RF frequency shift. Dur- 
ing the scheduled shutdown from August, 1990 to January, 1991, 8 
superconducting quad’s named QCS for the mini-beta optics were 
installed to double the specific luminosity. The goal of the second 
phase operation of the TRISTAN is to accumulate integrated |umi- 
nosity. After completing the present operation in 3 or 4 years, the 
TRISTAN main ring will be converted to the synchrotron light 
source with ultra-high brilliance. The TRISTAN operation in 1991 
and the cures taken to improve it are reported. (K.I.). 


20928 (LBL-33417) PEP-II design update and R&D results. 
Zisman, M.S. Lawrence Berkeley Lab., CA (United States). Jan 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098 ;AC03-76SF00515 ;W-7405-ENG- 
48. (ESG—244;CONF-9211172-5: International workshop on B 
factories: accelerators and experiments, Tsukuba (Japan), 17-20 
Nov 1992). Order Number DE93010412. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We describe the present status of the PEP-ll asymmetric 6 
factory design undertaken by SLAC, LBL, and LLNL. Design opti- 
mization during the past year and changes from the original CDR 
design are described. R&D activities have focused primarily on the 
key technology areas of vacuum, RF, and feedback system design. 
Recent progress in these areas is described. The R&D results 
have verified our design assumptions and provide further confi- 
dence in the design of PEP-II. 


20929 (SLAC—400, pp. 8-16) Beauty factories: A review. 
Baconnier, Y. (CERN, Geneva (CH)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. (CONF- 
9204126—-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

A number of proposals for B-factories have been made in vari- 
ous parts of the world. The challenge they present to accelerator 
physicists is reviewed, the proposed solutions are presented. 


20930 (SLAC—400, pp. 69-76) Critical issues for vacuum 
systems in B factories. Barletta, W.A. (Lawrence Livermore Na- 
tional Lab., CA (US)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Nov 1992. DOE Contract W-7405-ENG- 
48. (CONF-9204126-: B factories: state of the art in accelerators, 
detectors, and physics, Stanford, CA (United States), 6-10 Apr 
1992). In Proceedings of B Factories, the state of the art in accel- 
erators, detectors and physics. 669p. Order Number DE93008476. 
Source: OSTI; NTIS; INIS. 

B factories with sufficient luminosity for the study of CP violation 
will require beams with characteristics more demanding on techni- 
cal sub-systems than those of previous e*- e~ colliders. In 
particular the consequent system requirements on the vacuum 





chamber and pumping systems will require a vigorous R&D pro- 
gram to resolve critical technical issues and to validate design 
approaches. 


20931 (SLAC-400, pp. 77-81) Vacuum system design 
options. Groebner, O. (CERN, Geneva (CH)). Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126-: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

Design options for Beauty-factory vacuum systems based on re- 
cent experience from operating machines, in particular from the 
LEP storage ring are discussed. Results of photon induced gas 
desorption from sample vacuum chambers exposed to synchrotron 
radiation at the DCi storage ring in Orsay, France are presented. 
The attainable levels of gas desorption yields are reviewed. Vac- 
uum chamber materials such as aluminum and copper are 
compared on the basis of the desorption yield and of the total 
quantity of desorbed gas with particular reference to the use of 
nonevaporable getter pumps (NEG). Estimates of the required 
beam cleaning time and of the approximate number of getter con- 
ditioning cycles during the machine start-up phase are presented. 


20932 (SLAC—400, pp. 82-85) Vacuum systems - thermal is- 
sues. Howell, J.W. (Argonne National Lab., IL (US)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. DOE Contract W-31109-ENG-38. (CONF-9204126-: B facto- 
ries: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 
Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 

The new high-energy synchrotron light sources currently under 
construction and the B-factories that are still in the planning stage 
present new challenges in the management of synchrotron radia- 
tion thermal loading. With particle energies from 6 to 9 GeV and 
currents from 0.3 to 2.5 mA, the total power and the power density 
of the resulting synchrotron radiation each present unique prob- 
lems. The design issues involved in managing these new power 
levels are presented, as well as a survey of some of the proposed 
design solutions. 


20933 (SLAC—400, pp. 86-90) Lattice design of the KEK B- 
factory rings. Koiso, Haruyo (National Lab. for High Energy 
Physics, Ibaraki (JP)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

A_ chromaticity correction scheme with non-interleaved 
sextupoles provides a sufficient dynamic aperture to satisfy the re- 
quirements for injection. The momentum acceptance of a lattice 
with a normal momentum compaction a is significantly reduced 
due to a modulation of linear betatron motion by the synchrotron 
oscillation at resonances 2v,y +/- mv, = N. The operating point 
must be carefully selected in order to achieve a sufficient momen- 
tum acceptance. A lattice with a small a is advantageous not only 
to cure a coupled bunch instability caused by the fundamental 
mode but to avoid the synchro-betatron resonances. The low « lat- 
tice improves the momentum acceptance and allows us to choose 
the operating point more freely. 


20934 (SLAC—400, pp. 91-97) Low energy ring issues. Hut- 
ton, A. (Stanford Univ., CA (US)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. DOE Contract 
AC03-76SF00515. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

The Low Energy Ring (LER) in an Asymmetric B Factory is al- 
ways too large in circumference. The requirements for the LER in 
a B Factory are developed, including, damping, emittance and 
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power density, and some examples of technical solutions are 
given. The main emphasis is on ensuring flexibility of operation. 


20935 (SLAC—400, pp. 98-104) The CESR B lattice. Rice, D. 
(Cornell Univ., Ithaca, NY (US)); Peck, S.; Pelaia, T.; Rubin, D.; 
Tian, Fang. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Nov 1992. (CONF-9204126—: B factories: state of 
the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). In Proceedings of B Factories, the 
state of the art in accelerators, detectors and physics. 669p. Order 
Number DE93008476. Source: OSTI; NTIS; INIS. 

The requirements placed on the optics design for CESR B are 
reviewed. These include normal symmetric energy storage ring 
constraints and “energy transparency” and crab compensation re- 
lated parameters. The unique design techniques used at CESR are 
described along with results of a machine studies experiment to 
test the effectiveness of the dynamic aperture optimization. The 
“distributed wiggler* lattice of the low energy ring is presented. 


20936 (SLAC—400, pp. 105-108) Advantages of lattices with 
a variable phase slip factor. Robin, D. (Lawrence Berkeley Lab., 
CA (US)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Nov 1992. DOE Contract AC03-76SF00098. 
(CONF-9204126—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

In high luminosity colliders such as B-Factories, it is useful to 
have control over the phase slip factor. Being able to adjust the 
phase slip factor and the RF peak voltage allows independent tun- 
ing of the synchrotron tune and the beam’s bunch length. This 
adds flexibility to the machine making it possible to find an operat- 
ing point which is cheaper while simultaneously avoiding 
synchro-betatron resonances. In addition, using arc cells which 
have inverted bending provides a small phase slip factor while si- 
multaneously having emittance and large dispersion, all of which is 
desirable for B-Factories. 


20937 (SLAC—400, pp. 109-117) Beam-beam issues in 
asymmetric colliders. Furman, M.A. (Lawrence Berkeley Lab., CA 
(US)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. DOE Contract AC03-76SF00098. (CONF- 
9204126-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

We discuss generic beam-beam issues for proposed asymmetric 
e*-e~ colliders. We illustrate the issues by choosing, as examples, 
the proposals by Comell University (CESR-B), KEK, and SLAC/ 
LBL/LLNL (PEP-lIl). 


20938 (SLAC—400, pp. 118-124) Symmetric beam-beam ex- 
perience. Rice, D. (Cornell Univ., Ithaca, NY (US)); Pelaia, T.; 
Rubin, D.; Temnykh, A. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

After a brief review of beam-beam behavior in electron-position 
colliders, several experiments on the beam-beam effect performed 
in CESR are described. These include separation requirements at 
parasitic crossings, coherent beam-beam effects at parasitic cross- 
ings, beam-beam performance in a low 8*, high tune lattice, and 
effects from small horizontal crossing angles. 


20939 (SLAC-400, pp. 125-129) First experience with the 
asymmetric beam-beam interaction in the 1991 luminosity 
runs of HERA. Zimmermann, F. (Deutsches Elektronen- 
Synchrotron DESY, Hamburg (DE)); Brinkmann, R.; Feikes, J.; 
Herb, S.; Piwinski, A.; Robbach, J.; Seidel, M.; Willeke, F. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126-: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
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Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

First experience with the beam-beam interaction in HERA during 
the 1991 luminosity runs is described. All preliminary results are in 
agreement with the expectations. Especially, a good matching of 
beam sizes was found to be essential for achieving reasonable 
proton beam lifetimes. No specifically’ asymmetric’ effect has been 
observed. 


20940 (SLAC—400, pp. 130-133) Effects of parasitic beam- 
beam interaction during the injection process at the PEP Il B 
factory. Chin, Yong Ho (Lawrence Berkeley Lab., CA (US)). Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Nov 1992. DOE Contract AC03-76SF00098. (CONF-9204126-: B 
factories: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 
Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 

This paper is concerned with beam-beam effects during the in- 
jection process at the proposed asymmetric SLAC/LBL/LLNL 
B-Factory, PEP-II. It is shown that the parasitic beam-beam inter- 
action can lead to a significant blowup in the vertical size of the 
injected beam. Simulation results for the horizontal and the vertical 
injection schemes are presented, and their performances are stud- 
ied. 


20941 (SLAC—-400, pp. 134-139) Synchro-betatron reso- 
nances excited by the beam-beam interaction at a crossing 
angle in the SSC. Chou, W. (SSC Lab., Dallas, TX (US)); Piwin- 
ski, A. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

The excitation of synchro-betatron resonances by the beam- 


beam interaction with a crossing angle at the SSC is studied by 
means of numerical simulations. The results show that, at the 
present design crossing angle, there is enough working space in 
the betatron tune diagram to avoid these resonances, mainly 
thanks to the small synchrotron tune. 


20942 (SLAC—400, pp. 140-143) Bench-marking beam-beam 
simulations using coherent quadrupole effects. Krishnagopal, 
S. (Lawrence Berkeley Lab., CA (US)); Chin, Y.H. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
DOE Contract ACO3-76SF00098. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

Computer simulations are used extensively in the study of the 
beam-beam interaction. The proliferation of such codes raises the 
important question of their reliability, and motivates the develop- 
ment of a dependable set of bench-marks. We argue that rather 
than detailed quantitative comparisons, the ability of different codes 
to predict the same qualitative physics should be used as a crite- 
rion for such bench-marks. We use the striking phenomenon of 
coherent quadrupole oscillations as one such bench-mark, and 
demonstrate that our codes do indeed observe this behavior. We 
also suggest some other tests that could be used as bench-marks. 


20943 (SLAC-—400, pp. 144-149) B factory RF system de- 
sign issues. Zisman, M.S. (Lawrence Berkeley Lab., CA (US)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. DOE Contract AC03-76SF00098. (CONF- 
9204126-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

We discuss the issues of relevance to the design of a B factory 
RF system. First, the general parameter regime is outlined, and the 
reesons behind certain commonly made choices are indicated. This 
regime involves high beam currents, and many relatively short 
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bunches. Next, the physics difficulties associated with coupled- 
bunch instabilities are described briefly. We then describe in 
general terms the alternative approaches taken by various B fac- 
tory designers, the motivation for these choices, and the technical 
issues raised by them. Technical solutions have been proposed for 
both the room-temperature and the superconducting RF scenarios, 
and considerable R&D is being carried out worldwide to confirm 
and optimize these solutions. 


20944 (SLAC—400, pp. 150-153) Design of highly beam- 
loaded, normal-conducting RF cavities. Jong, M.S. de (Chalk 
River Labs., Ontario (CA)); Tran-Ngoc, T. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

This paper reviews design challenges of normal-conducting 
radio-frequency (RF) cavities for B-factory applications with particu- 
lar emphasis on the thermal-mechanical design of 476 MHz high 
average power RF cavities for the proposed PEP-II B-Factory. 


20945 (SLAC—400, pp. 154-171) Superconducting cavities 
for beauty factories. Lengeler, H. (CERN, Geneva (CH)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126—: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

The possibilities and merits of superconducting accelerating cavi- 
ties for Beauty-factories are considered. There exist already large 
sc systems of size and frequency comparable to the ones needed 
for Beauty-factories. Their status and operation experience is dis- 
cussed. A comparison of normal conducting and superconducting 
systems is done for two typical Beauty-factory rings. 


20946 (SLAC—400, pp. 172-176) CESR-B accelerator cavi- 
ties. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DES93008476. Source: OSTI; NTIS; INIS. 

Ampere beam currents are required for the CESR upgrade and 
B Factory conversion. To sustain them without longitudinal feed- 
back, superconducting cavities have been chosen for the ff 
system. The cavity design goals are described and first test of a 
full scale cavity reported. 


20947 (SLAC—400, pp. 177-180) Higher order modes damp- 
ing in CESR-B cavity. Veshcherevich, V. (Cornell Univ., Ithaca, 
NY (US)); Akai, K.; Barnes, P.; Fox, W.; Kirchgessner, J.; Metzger, 
D.; Moffat, D.; Muller, H.; Padamsee, H.; Sears, J.; Tigner, M. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

Higher order modes of the CESR-B superconducting RF cavities 
must have low R/Q and low Q values to avoid single and multi- 
bunch instabilities. Large beam pipes with internal ferrite absorbers 
have been proposed for this purpose. Numerical estimates showed 
Q < 100 for many longitudinal modes and less than several hun- 
dred for many dipole modes. These estimates were confirmed by 
measurement on a full scale copper prototype of the cavity with 
real ferrite absorbers and other beam line components. 


20948 (SLAC—400, pp. 181-188) Crab cavity for the B- 
factories. Akai, K. (Cornell Univ., Ithaca, NY (US)); Kirchgessner, 
J.; Moffat, D.; Padamsee, H.; Sears, J.; Stowe, T.; Tigner, M. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Nov 1992. (CONF-9204126-: B factories: state of the art in accel- 
erators, detectors, and physics, Stanford, CA (United States), 6-10 





Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

In order to realize the crab crossing scheme desired for B- 
factories, we have designed single cell superconducting crab 
cavities operating in TMI 10 mode. A coaxial beam pipe was at- 
tached to damp dangerous monopole and dipole parasitic modes. 
We designed two kinds of cell shape depending on the method to 
cure the unwanted polarization of TMI 10 mode; one is a round cell 
which will be slightly polarized and the other is an extremely polar- 
ized (squashed) cell. Necessary kick voltage can be obtained with 
the present technology of superconducting cavities. We have mea- 
sured the coaxial beam pipe and a squashed crab cavity of 
one-third scale copper/aluminum model. The Q of all the danger- 
ous monopole and dipole modes are damped to less than the 
order of 100, as was expected by calculations. High Q of the crab- 
bing mode is also assured with a notch filter. 


20949 (SLAC—400, pp. 189-191) Damped RF cavity in KEK. 
Suetake, M. (National Lab. for High Energy Physics, Ibaraki-ken 
(JP)); Akai, K.; Higo, T.; Takata, K.; Yamazaki, Y.; Yoshimoto, S.; 
Mitsunobu, S.; Furuya, T. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. (CONF-9204126—-: B 
factories: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 
Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 

In order to obtain the designed luminosity for the KEK B-factory, 
the ring should be operated at a high current in a multi-bunch oper- 
ation scheme. In this case, higher-order modes excited in a cavity 
by preceding bunches are likely to cause coupled bunch instability. 
In order to suppress this instability, we have investigated and opti- 
mized a cavity whose Q values are sufficiently reduced for the 
higher-order modes. The optimized cavity was found to be used for 
a 420-bunch scheme (Phase 1) without any feedback damper sys- 
tem. We first explain the super conducting damped cavity in KEK. 


Secondary we show the optimization of normal conducting damped 
cavity using 3-dimensional code MAFIA. Finally we show the proto- 
type damped cavity profile which is now under construction and 
also show that performance calculated by the code MAFIA. 


20950 (SLAC—400, pp. 192-207) RF cavity feedback. Peder- 
sen, F. (Stanford Linear Accelerator Center, CA (US)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126—: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

The effects of heavy beam loading due to the high circulating 
current in high luminosity B factories are described as well as how 
to cure them by means of RF cavity feedback. Fundamental limita- 
tions to maximum achievable feedback gain are discussed. 


20951 (SLAC—400, pp. 208-215) Feedback implementation 
options and issues for B factory accelerators. Fox, J.D. (Stan- 
ford Univ., CA (US)); Briggs, D.; Eisen, N.; Hindi, H.; Hosseini, W.; 
Oxoby, G.; Linscott, |.; Coiro, O.; Ghigo, A.; Serio, M.; Lambertson, 
G.; Voeiker, F. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Nov 1992. DOE Contract AC03-76SF00515. 
(CONF-9204126-—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

The proposed B factory accelerator facilities will require active 
feedback systems to control multibunch instabilities. These 
feedback systems must operate in machines with thousands of cir- 
culating bunches and with short (2-4 ns) interbunch intervals. The 
functional requirements for transverse (betatron) and longitudinal 
(synchrotron) feedback systems are presented. Several possible 
implementation options are discussed and system requirements 
developed. Conceptual designs are presented for the PEP Il trans- 
verse and longitudinal feedback systems. 
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20952 (SLAC—400, pp. 216-219) Downsampled bunch-by- 
bunch feedback for PEP Il. Hindi, H.A. (Stanford Univ., CA (US)); 
Briggs, D.; Fox, J.; Hosseini, W.; Hutton, A. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Nov 1992. DOE 
Contract ACO03-76SF00515. (CONF-9204126-: B factories: state of 
the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). In Proceedings of B Factories, the 
state of the art in accelerators, detectors and physics. 669p. Order 
Number DE93008476. Source: OSTI; NTIS; INIS. 

The PEP 11 B Factory requires a feedback system to damp out 
longitudinal synchrotron oscillations. A time-domain bunch-by- 
bunch feedback system has been proposed in which each bunch is 
treated as an oscillator being driven by disturbances from the other 
bunches. The phase is detected, filtered, and the feedback correc- 
tion signal is applied by the kicker. Since we are damping energy 
oscillations using measurements of phase, the required feedback 
signal must be proportional to the amplitude of the phase oscilla- 
tions but phase shifted by 90 degrees. This signal must be 
calculated for each of the 1658 bunches, in parallel. In the original 
proposal, it was estimated that a farm of approximately 480 digital 
signal processors (DSPS) would be required to implement the 
feedback system. However, using the technique of downsampling, 
this number can be reduced to about 50 DSPS. In what follows, 
we will briefly explain the basic idea of downsampling and its im- 
piementation. 


20953 (SLAC—400, pp. 220-223) Progress on PEP Il multi- 
bunch feedback kickers. Byrd, J.M. (Lawrence Berkeley Lab., CA 
(US)); Johnson, J.; Lambertson, G.; Voelker, F. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Nov 1992. DOE 
Contract AC03-76SF00098. (CONF-9204126—: B factories: state of 
the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). In Proceedings of B Factories, the 
state of the art in accelerators, detectors and physics. 669p. Order 
Number DE93008476. Source: OSTI; NTIS; INIS. 

Progress and current status of the design of the kickers for the 
longitudinal and transverse multibunch feedback systems for PEP- 
ll are presented. Measurements of a prototype longitudinal kicker 
are also presented. 


20954 (SLAC—400, pp. 224-228) TRISTAN instrumentation. 
Mizumachi, Yoshihiko (National Lab. for High Energy Physics, 
Ibaraki (JP)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Nov 1992. (CONF-9204126—: B factories: state of 
the art in accelerators. detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). In Proceedings of B Factories, the 
state of the art in accelerators, detectors and physics. 669p. Order 
Number DE93008476. Source: OSTI; NTIS; INIS. 

Typical features of beam monitoring devices in TRISTAN accel- 
erators (AR and MR) are shown. Some improvements for B factory 
monitoring are suggested. 


20955 (SLAC—400, pp. 229-232) The accuracy of beam- 
beam diagnostics for circular colliders. Ziemann, V. (Stanford 
Linear Accelerator Center, CA (US)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. DOE Contract 
AC03-76SF00515. (CONF-9204126—-: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

We investigate the potential of beam-beam deflection techniques 
for the determination of spot sizes, tilt angle, centering, and angu- 
lar divergence for circular colliders. Achievable accuracies for all 
measured quantities are estimated. 


20956 (SLAC-—400, pp. 233-241) Injection issues of electron- 
positron storage rings. Seeman, J.T. (Stanford Linear Accelerator 
Center, CA (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126—: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

The general issues of injection into e*e~ colliders are discussed 
using results from several storage rings. Observations from these 
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colliders indicate that the starting conditions and duration of each 
fill are often different. Consequently, it is shown that the optimum 
storage time is expected to be about twice as long as that ex- 
pected from simple-uniform filling cycles. Injection parameters for 
several proposed B-Factories are listed. Finally, the concept of 
continuous idling (injection transparent collisions) is explored which 
suggests that a factor of 4.5 to 6 increase in integrated luminosity 
may be achievable. 


20957 (SLAC—400, pp. 242-245) Injection measurements in 
CESR. Rice, D. (Cornell Univ., Ithaca, NY (US)); Tian, F. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126-: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

Experience with injection into the CESR e* e~ collider during 
high energy physics operation is described with emphasis on parti- 
cle losses in the vicinity of the CLEO detector. Results from 
computer simulations of the injection process are compared with 
measurements made on CESR during machine studies experi- 
ments and high energy physics operation. 


20958 (SLAC—400, pp. 246-250) Ring and IR radiation pro- 
tection. Godfrey, G. (Stanford Linear Accelerator Center, CA 
(US)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

A series of graded aperture collimators will protect the B-Factory 
rings by providing a dump for the large energy of the stored beams. 
The collimators will have a smaller aperture than the IP thus de- 
creasing the detector radiation dose from large betatron oscillation 
particles caused by beam-gas scattering or injection. Specifications 
are given for a single pass BPM system that will be necessary to 
inject into the small collimator apertures in a timely fashion. 


20959 (SLAC—400, pp. 251-253) Optimizing the injection 
straight of PEP Il asymmetric B factory at SLAC. Bulos, F. 
(Stanford Univ., CA (US)); Bloom, E.; Davies-White, W.; Donald, 
M.; Fairfield, K.; Fieguth, T.; Godfrey, G.; Holtzapple, R.; Hutton, 
A.; Loew, G.; Miller, R.; Sukiennicki, B.; Wen, H. Stanford Linear 
Accelerator Center, Menio Park, CA (United States). Nov 1992. 
DOE Contract AC03-76SF00515. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

The asymmetric energy PEP Ii B Factory proposed as an up- 
grade of PEP at the Stanford Linear Accelerator Center requires 
both a powerful low emittance source of e~e* and a very reliable 
and efficient injection system. The SLC linac fulfills the source 
requirement very well. We describe here the optimization of the op- 
tics of the injection straight to insure reliable and efficient injection. 


20960 


(SLAC—400, pp. 255-260) Interaction region proposal 
for the PEP Il upgrade. Sullivan, M.K. (Stanford Univ., CA (US)). 


Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-S204126-: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

The interaction region design for the SLAC-LBL-LLNL B factory 
is summarized. Requirements and constraints from both the ma- 
chine and the detector that have an influence on the interaction 
region design are presented. It is argued that the production of 


synchrotron radiation from nearby machine elements is an impor- 
tant design constraint. 


20961 (SLAC—400, pp. 261-264) IR proposal for the KEK B 


factory. Satoh, Kotaro (National Lab. for Higher Energy Physics, 
Ibaraki-ken (JP)). Stanford Linear Accelerator Center, Menlo Park, 
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CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

The KEK B factory starts with the head-on collision and then will 
be converted to the finite angle collision in the second step where 
every RF bucket is filled with beam. The head-on collision design 
has been examined and is described here. This paper also 
presents the very small angle collision scheme which stands be- 
tween the head-on collision and the finite angle collision. With this 
small angle both the synchro-betatron resonance effect, due to the 
beam coilision at IP, and the parasitic crossing effect are expected 
to be very weak. Being quite promising the new scheme will be an- 
alyzed extensively in the very near future. 


20962 (SLAC—400, pp. 265-271) B-factory with monochrom- 
atization and vertical separation. Blinov, V.E. (Institute of 
Nuclear Physics, Novosibirsk (RU)); Dikansky, N.S.; Kalinin, A.S.; 
Lebedev, V.A.; Logatchev, P.V.; Vesherevich, V.G.; Yakovlev, V.P. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

The main problems of receiving the maximum luminosity at the B 
factories are discussed. It is shown that the monochromatization 
scheme elaborated at the INP (Novosibirsk) has some advantages 
in comparison with others. 


20963 (SLAC—400, pp. 272-282) The IR scheme for CESR- 
B. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

An IR scheme, basically independent of the energy ratio of the 


two beams, is presented. The optics is described together with 
some hardware concepts. 


20964 (SLAC—400, pp. 283-289) Angle crossing with carb 
compensation. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

The problem of beam separation in multibunch storage ring col- 
liders is made easier in some respects by crossing the beams at 
an angle. This may introduce strong coupling between the longitu- 
dinal and transverse motions leading to beam enlargement and 
shortened life if no compensation is employed. Compensation 
scheme and error tolerances are discussed and some data on an- 
gle crossing in CESR is presented with preliminary interpretation. 


20965 (SLAC—400, pp. 290-298) Introduction to radiation 
backgrounds in a B factory. Khan, S. (Max-Planck-Institut fuer 
Kernphysik, Heidelberg (DE)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. (CONF-9204126-: B 
factories: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 
Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 
Detector backgrounds in a B Factory due to synchrotron radiation 
and beam-gas interactions are discussed and the computational 
tools to simulate these processes are outlined. As an example of 
their application, simulations and beam tests that preceded the in- 
stallation of the ARGUS silicon vertex detector are described. 


20966 (SLAC—400, pp. 299-304) Acceptable background 
limits for B factory detectors. Dorfan, J. (Stanford Linear Accel- 
erator Center, CA (US)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Nov 1992. DOE Contract AC03- 
76SF00098. (CONF-9204126—-: B factories: state of the art in 





accelerators, detectors, and physics, Stanford, CA (United States), 
6-10 Apr 1992). In Proceedings of B Factories, the state of the art 
in accelerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

We discuss for a series of B Factory detector components a 
rudimentary set of limits which can be used to evaluate machine 
backgrounds. Detector component occupancy and radiation dam- 
age are considered in the presence of both synchrotron radiation 
and lost particle backgrounds. 


20967 (SLAC—400, pp. 305-308) Issues of head-on crossing 
schemes. Sullivan, M.K. (Stanford Univ., CA (US)). Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

Issues of head-on crossing schemes for B factories are summa- 
rized. Comparisons are made to finite crossing angle schemes. It 
is argued that head-on schemes that use strong bending magnets 
near the interaction point tend to uncouple the synchrotron radia- 
tion of the beams by keeping the radiation generated by one beam 
away from the mask that blocks the incoming radiation of the other 
beam. 


20968 (SLAC-—400, pp. 309-313) Masking system and back- 
ground estimation at the interaction region of KEK B-factory. 
Uno, Shoji (National Lab. for High Energy Physics, Ibaraki (JP)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

The masking system was designed based on the insertion de- 
sign of KEK B-Factory. The beryllium beam pipe aperture was 


determined to avoid the synchrotron light. Many masks prevent the 
back-scattered photons from entering the detector. Many spent 
electrons are cut out by masks located at some distance from the 
interaction point. 


20969 (SLAC—400, pp. 314-316) Particle and synchrotron 
radiation backgrounds at CESR-B: Learning from CLEOII/ 
CESR. Ehrlich, R.D. (Cornell Univ., Ithaca, NY (US)). Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126-—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

Expectations for interaction-region (IR) backgrounds at the 
proposed Cornell CESR-B collider are reviewed in the light of ex- 
perience gained at the currently operating CLEOII/CESR complex. 
Although CLEOII coexists with beam currents which are only 10 
percent of CESR-B’s, it is the worid’s highest luminosity electron- 
positron facility; it contains essential features of the generic 
B-factory collider: eg., Csl crystal calorimetry and small-celi drift 
chambers. CESR is strongly committed to increased luminosity and 
CLEO has a program underway to install a silicon vertex detector 
as well. These goals have provided additional incentives to under- 
stand IR backgrounds. 


20970 (SLAC—400, pp. 317-325) IR mechanical design for B 
factories. Bowden, G. (Stanford Linear Accelerator Center, CA 
(US)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. DOE Contract AC03-76SF00515. (CONF- 
9204126—: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

Bringing e+e beams of unequal energy to collision inside a de- 
tector for the study of B mesons presents new problems of 
mechanical support, alignment, magnet design and vacuum engi- 
neering. 
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20971 (SLAC—400, pp. 326-330) High power photon beam- 
line elements in the LBL/SSRL/EXXON beamline VI. Hoyer, E. 
(Lawrence Berkeley Lab., CA (US)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. DOE Contract 
AC03-76SF00098. (CONF-9204126-: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

Beamline VI is a wiggler-based, multi-kilowatt, intense syn- 
chrotron radiation beamline installed on SPEAR. The thermal 
design parameters for this beamline are presented and then desiga 
considerations and construction descriptions are given for many of 
the high-power photon beamline elements. 


20972 (SLAC—400, pp. 331-333) Double Cos20 winding su- 
perconducting quandrupole magnet for the KEK B-factory. 
Kurokawa, Shinichi (National Lab. for High Energy Physics, Ibaraki- 
ken (JP)); Ohuchi, Norihito; Tsuchiya, Kiyosumi. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

Idea of the use of double cos20 winding superconducting 
quadrupole magnets as final focus quadrupole magnets for the 
KEK B-Factory is presented. This type of quadrupole produces 
very small leakage field outside the magnet and can minimize field 
disturbance at particle detectors for the B-Factory. We explain the 


principle of leakage field reduction and the result of field calcula- 
tion. 


20973 (SLAC—400, pp. 334-339) Superconducting final fo- 
cus quandrupoles for a B factory. Ash, W. (Stanford Univ., CA 
(US)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. DOE Contract AC03-76SF00515. (CONF- 
9204126—: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

The superconducting final focus triplets now operating at the 
SLAC Linear Collider (SLC) demonstrate most of the features re- 
quired for a B Factory in terms of detector interaction and high 
machine tolerances. These features are discussed, together with 
reasonable expectations for scaling to a B Factory. The effort and 
schedule for this project are discussed. 


20974 (SLAC—400, pp. 340-347) Beam finding algorithms at 
the interaction point of B factories. Kozanecki, W. (CEN-Saclay, 
Gif-sur-Yvette (FR)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

We review existing methods to bring beams in collision in circu- 
lar machines, and examine collision alignment strategies proposed 
for ete— B-factories. The two-ring feature of such machines, while 
imposing more stringent demands on beam control, also opens up 
new diagnostic possibilities. 


20975 (SLAC—400, pp. 348-352) Beam finding algorithms in 
HERA. Zimmermann, F. (Deutsches Elektronen-Synchrotron 
DESY, Hamburg (DE)); Herb, S.; Levonian, S.; Piwinski, A.; 
Willeke, F. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Nov 1992. (CONF-9204126—: B factories: state of 
the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). In Proceedings of B Factories, the 
state of the art in accelerators, detectors and physics. 669p. Order 
Number DE93008476. Source: OSTI; NTIS; INIS. 

Collision alignment in HERA can be achieved by classical lumi- 
nosity monitoring. A second alternative method, known as ‘beam 
excitation coupling’, consists in the detection of coherent beam os- 
cillations, which are indirectly excited by the second beam via the 
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beam-beam force. Due to its fastness and long range sensitivity, 
this method is especially useful for low beam currents and allows 
automation. It also offers a large potential for other promising appli- 
cations. 


20976 (SLAC—400, pp. 353-359) Orbit feedback system in 
the KEK B factory. Funakoshi, Yoshihiro (National Lab. for High 
Energy Physics, Ibaraki-ken (JP)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. (CONF- 
9204126-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

An orbit feedback system is vital for maintaining an optimum 
collision condition at a B factory where two beams circulate in sep- 
arate rings. For this purpose the beam-beam deflection technique, 
pioneered by the SLC, can be utilized to detect an offset of the two 
beams. In addition to the offset, it is also important for the B 
factory to control crossing angles. A conceptual design of the feed- 
back system is described. We have a plan to experimentally 
investigate its effectiveness at the TRISTAN main ring at KEK. 


20977 (SLAC—400, pp. 360-363) Bhabhas for luminosity- 
monitoring at an asymmetric B factory. Eisner, A.M. (Univ. of 
California, La Jolla (US)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. (CONF-9204126—-: B 
factories: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 
Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 
The topology of Bhabha scattering at an asymmetric B Factory is 
summarized. Using the SLAC design as an example, yields are 
presented both for a main calorimeter and for possible small-angle 
shower counters. The latter would probably have to make use of 
the permanent magnet material in the insertion region. They could 


also be beneficial for two-photon physics and calorimeter calibra- 
tion. 


20978 


(SLAC—400, pp. 364-367) Beam position monitoring 
system for the proposed asymmetric B factory at SLAC. Pelle- 
grin, J.L. (Stanford Univ., CA (US)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. (CONF- 
9204126-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 


tectors and physics. 
OSTI; NTIS; INIS. 

The beam position monitor system of the B Factory is drastically 
different from the actual PEP system. We present a description of 
the new configuration and list the features which have been 
adopted to make this system a highly reliable diagnostic tool. An 
electrode geometry is suggested, based on the maximum- 
acceptable power extracted from the beam, and the measurement 
resolution is estimated by assuming some practical bandwidth and 
the noise level. Finally, an estimate of the system precision is 
made by adding up what is expected to be the most significant 
systematic errors. 


669p. Order Number DE93008476. Source: 


20979 (SLAC—400, pp. 368-371) Conceptual design of a 
laser-fringe-pattern beam-spot size monitor for the SLAC 
asymmetric B factory. Wagner, S.R. (Stanford Linear Accelerator 
Center, CA (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126—-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

A device has been proposed to measure beam sizes at future 
linear colliders by colliding the beam with a laser interference 
fringe pattern. One is being built for the Final Focus Test Beam. 
This device has many attractive features, and its possible use at 
an asymmetric B-Factory is investigated. 


20980 (SLAC-—400, pp. 623-630) Summary of accelerator 
sessions. Kurokawa, Shinichi (National Lab. for High Energy 
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Physics, Ibaraki-ken (JP)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. (CONF-9204126-: B 
factories: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). In Proceedings of B 
Factories, the state of the art in accelerators, detectors and physics. 
669p. Order Number DE93008476. Source: OSTI; NTIS; INIS. 

A summary of accelerator parallel sessions is given. This sum- 
mary is by no means comprehensive and only reflects a personal 
view of the author. B-Factories discussed here are characterized 
as high-luminosity, asymmetric, two-ring, electron positron colliders 
operated at the T(4S) resonance for detecting CP-violation effect at 
bottom quarks. CP-violation studies benefit considerably from hav- 
ing a moving center of mass for the BB system; B mesons, 
produced in an asymmetric collider, are boosted along the beam 
direction and travel a few hundred um before decaying. By the use 
of precision vertex detector, we can identify the B and B mesons 
and their decay vertices and observe their time evolution. The 
required luminosity is at least 2 x 109° cm—%s—" an order of magni- 
tude beyond the present highest luminosity collider (CESR). 
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Refer also to citation(s) 19642, 19786, 19812 


20981 (ORNL-6729/V2) Instrumentation and Controls Divi- 
sion progress report, July 1, 1990—June 30, 1992: Volume 2. 
Oak Ridge National Lab., TN (United States). Jan 1993. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93009216. Source: 
OSTI; NTIS; GPO Dep. 

This report contains the following information from the Instrumen- 
tation and Controls Division of Oak Ridge National Laboratory: 
supplementary activities; seminars; publications and presentations; 
scientific and professional activities, achievements, and awards; 
and division organization charts. 
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Refer also to citation(s) 19371, 19387, 20208, 20447, 20448, 
20483, 20734, 20735, 20789, 20835, 20840, 20842, 20876, 20877, 
20879, 20880, 20890, 20895, 20898, 20918, 20925, 20926, 21133, 
21169, 21174, 21200, 24558, 21736, 21766, 21767, 21768, 21770, 
21771, 21855, 21857, 21875, 21915, 22008, 22012, 22159, 22160, 
22161, 22162, 22163, 22164, 22165, 22281, 22405 


20982 (BARC—1992/E/021) IBM-PC based data acquisition 
system for a laser enhanced ionisation spectrometer using a 
low cost GPIB card. Sampath Kumar, R. (Bhabha Atomic Re- 
search Centre, Bombay (India). Spectroscopy Div.); Ravindranath, 
S.V.G. Bhabha Atomic Research Centre, Bombay (india). 1992. 
[46p.] Order Number DE93624648. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An IBM-PC based data acquisition system has been developed 
for the existing laser enhanced ionisation spectrometer in the Divi- 
sion. Here the boxcar averager (type SR 250) which integrates the 
spectrometer output is interfaced to an IBM-PC, converted into a 
GPIB controller with the help of a locally available GPIB card, (Dy- 
nalog Micro Systems make PCL 848) through the GPIB port of the 
computer interface module (SR 245). The menu driven software 
developed in BASIC, triggers the scan in the dye laser through its 
control port, collects data from the spectrometer, plots, displays 
and stores it on the hard disc for further use. (author). 6 refs., 18 
figs., 2 appendixes. 


20983 (BARC—1992/E/028) Solid state nuclear track detec- 
tors in the measurement of alpha to fission branching ratios 
of heavy actinides. Pandey, A.K. (Bhabha Atomic Research Cen- 
tre, Bombay (India). Radiochemistry Div.); Sharma, R.C.; Padalkar, 
S.K.; Kalsi, P.C.; lyer, R.H. Bhabha Atomic Research Centre, Bom- 
bay (India). 1992. [87p.] Order Number DE93624677. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A sequential etching procedure for revelation of alpha and fission 
tracks in CR-39 was developed and optimized. Using this tech- 
nique alpha and fission tracks can be differentiated unambiguously 





because of significant differences in their sizes and etching times. 
This registration and revelation procedure for alpha and fission 
tracks may be used for the studies of half lives, alpha to fission 
branching ratios and identification of radionuclides based on their 
decay schemes. It has the added advantage that both alpha decay 
and fission events can be studied using one detector and hence 
uncertainties related to efficiency, registration geometry, registra- 
tion times, amount of radionuclides etc can be eliminated or 
minimized. The effects of neutron, gamma and alpha radiations on 
the alpha and fission fragment tracks registration and revelation 
properties of CR-39 detectors [CR-39, CR-39 (DOP)] were also 
studied. The IR spectra were also studied to find out the nature of 
chemical changes produced by these radiations on CR-39. (au- 
thor). 32 refs., 7 figs., 4 tabs. 


20984 (BHR-68) A fast Monte Carlo program for pulsed- 
neutron capture-gamma tools. Hovgaard, J. Technical Univ. of 
Denmark, Lyngby (Denmark). Dept. of Electrophysics. Feb 1992. 
[28p.] Contract ENS-151/90-0031. Order Number DE93623877. 
Source: OSTI; NTIS; INIS. 

EFP-90. 

A fast model for the pulsed-neutron capture-gamma tool has 
been developed. It is believed that the program produce valid re- 
sults even though some approximation have been introduced. A 
correct -y photon transport simulation, which is under preparation, 
has for instance not yet been included. Simulations performed so 
far has shown that the model, with respect to computing time and 
accuracy, fully lives up to expectations with respect to computing 
time and accuracy. (au). 


20985 (BNL-40486-Rev.1/93) Capacitive charge division in 


centroid finding cathode readouts in MWPCs: Revision 1/93. 
Smith, G.C.; Fischer, J.; Radeka, V. Brookhaven National Lab., 
Upton, NY (United States). Oct 1987. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
(CONF-871006—21-Rev.: 34. nuclear science symposium and 19. 
nuclear power systems symposium, San Francisco, CA (United 


States), 21-23 Oct 1987). Order Number DE93011643. Source: 
OSTI; NTIS; GPO Dep. 

A technique is described in which the centroid of induced charge 
on cathode strips in a proportional chamber can be determined with 
reduced differential and integral nonlinearity, without increasing the 
number of readout channels. It is based on capacitive charge divi- 
sion from intermediate cathode strips to adjacent readout strips, 
and may be applied to a variety of position readout principles. 


20986 (BNL-48456) A study of the use of lead fluoride for 
electromagnetic calorimetry. Woody, C.L. (Brookhaven National 
Lab., Upton, NY (United States)); Kierstead, J.A.; Levy, P.W.; Stoll, 
S.; Weingarten, A.B.; Anderson, D.F.; Ramberg, E.J.; Kuno, Y.; 
Macdonald, J.A.; Konaka, A.; Hutcheon, D.A. Brookhaven National 
Lab., Upton, NY (United States); Fermi National Accelerator Lab.., 
Batavia, IL (United States); TRIUMF, Vancouver, BC (Canada). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-921005—29: 
Institute of Electrical and Electronic Engineers (IEEE) nuclear sci- 
ence symposium and medical imaging conference, Orlando, FL 
(United States), 26-31 Oct 1992). Order Number DE93009346. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A study has been made on the properties of lead fluoride as a 
Cherenkov material for use in electromagnetic calorimetry. A proto- 
type calorimeter module consisting of a 5 x 5 array of 2.1 x 2.1 x 
18.5 cm® crystals has been built and tested in a test beam at the 
Brookhaven AGS. Results are given on energy resolution, shower 
size and e/x separation for electrons and pions in the range from 
1—4 GeV. The light output has been measured to give 2 1000 pho- 
toelectrons per MeV in good quality crystals, and to provide useful 
signals down to as low as 32 MeV. Measurements were also made 
on radiation damage in lead fluoride using ©°Co gamma rays and 
high energy ionizing particles, as well as on thermoluminescence 
after irradiation. It was found that only modest damage occurs up 
to a level of ~ 30 Krad in large, calorimeter size crystals, and that 
the damage can be easily removed by optical bleaching. 


20987 (BNL-48505) A summary of radiation damege stud- 
les in barium fluoride from the GEM Collaboration. Woody, C.L. 
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Brookhaven National Lab., Upton, NY (United States). [1992]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-9209253-3: Crystal 2000 
international workshop on heavy scintillators for scientific and in- 
dustrial applications, Chamonix (France), 22-26 Sep 1992). Order 
Number DE93009349. Source: OSTI; NTIS; INIS; GPO Dep. 

A summary is given of the radiation damage studies in BaF. car- 
ried out by the GEM Collaboration. Data are presented on the 
effects of radiation from low energy gamma rays, energetic neu- 
trons and high energy hadrons. Results are given from various 
analytical techniques used to study crystal purity and structure, and 
the present understanding of the principle causes of damage is 
discussed. A brief summary is aiso given of the conclusions of an 
Expert Panel which reviewed the situation of radiation damage in 
BaF. for the GEM experiment. 


20988 (BNL—70105) [GEM Collaboration meeting]: Foreign 
trip report, February 9, 1992—February 14, 1992. Gordon, H.A 
Brookhaven National Lab., Upton, NY (United States). 20 Feb 
1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93011036. Source: OSTi; NTIS (US Sales Only); GPO Dep. 

The main purpose of the trip was to obtain the loan of approxi- 
mately 200 liquid liters of krypton and to encourage a collaboration 
with physicists from Novosibirsk in the GEM experiment. This was 
achieved and | received an intensive ecucation of the Budker Insti- 
tute for Nuclear Physics. 


20989 (BNL—70113) [Travel to Austria and England for pre- 
sentation of papers on proportional detectors]: Foreign trip 
report, February 15-26, 1992. Smith, G.C. Brookhaven National 
Lab., Upton, NY (United States). 6 Mar 1992. 60p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE93011027. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

At the 1992 Wire Chamber Conference, | presented two papers, 
one entitled: “High Rate, High Resolution, Two-dimensional Gas 
Proportional Detectors for X-ray Synchrotron Radiation Experi- 
ments”; the other entitled: “interpolating cathode Pad Readout in 
Proportional Detectors for High Multiplicity Particle Tracks.” | dis- 
cussed with many colleagues some current developments in gas 
proportional detectors, particularly the relatively new microstrip gas 
detector. At Daresbury, England, | had discussions with members 
of the x-ray detector group, who are designing and fabricating gas 
proportional detectors for diffraction experiments at the Daresbury 
Synchrotron Radiation Source which are very similar to those un- 
der development here in our Instrumentation Division. | also had 
talks with the Surface Science Group who have developed a soft 
x-ray detector for EXFAS work, again similar to a detector devel- 
oped here. Significant and useful information was gathered from 
these interactions. 


20990 (CIEMAT—702) Counting efficiency formulae for two, 
three or four photomultipiier systems. Grau Malonda, A. Centro 
de Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1993. [27p.] (In Spanish). Order Num- 
ber DE93624649. Source: OSTI; NTIS (US Sales Only); INIS. 

Counting efficiency formulae as a function of the non-detection 
probability and the electron distributions for systems with two, three 
or dour photomultipliers are obtained in this paper. It is assumed 
that the photocathode electron emission follows the Poisson distri- 
bution. The obtained formulae are basic to compute the counting 
efficiency in liquid scintillation spectrometers. 


20991 (CNIC—00565) Calibration and application of a HPGe 
gamma spectrometer for in-situ measurements. Xiao Xuefu 
(Academia Sinica, Beijing, BJ (China). Inst. of Atomic Energy); Yue 
Qingyu. China Nuclear Information Centre, Beijing, BU (China). Feb 
1992. [18p.] (In Chinese). (IAE-0097.). Order Number 
DE93623855. Source: OSTI; NTIS (US Sales Only); INIS. 

The principle and methods of the calibration for an in-situ + 
spectrometer are introduced. The calibration for a portable HPGe + 
spectrometer has been completed. The N;/A(peak count rate per 
unit activity in soil) and N,/D(peak count rate per unit absorbed 
dose rate in the air) are listed. The uncertainties of the calibration 
factors are estimated. The in-situ measurements have been carried 
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out in surroundings near the nuclear facilities and the data are 
compared with those measured by other methods. 


20992 (CNIC-00574) Radon monitoring technique with 
electret collecting. Tian Zhiheng (Hengyang Inst. of Tech. 
(China)); Zuo Fuqi; Xiao Detao; Zhao Xkiuliang. China Nuclear In- 
formation Centre, Beijirg, BJ (China). Dec 1991. [8p.] (In Chinese). 
(HYIT-0001.). Order Number DE93623831. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The integrating radon monitoring technique with electret collect- 
ing is a method which collects the °'®Pot positive ions by 
electrostatic field produced by electret. It has greatly improved the 
sensitivity of radon measurement. The response factor of this 
method reaches to 4.7 cm~*Bq-'m*h-', 1000 times larger than 
that of common passive sampling method. The monitoring device 
and its principle are introduced. The measuring results of radon 
concentration and radon flux rate and quality assurance system by 
using this method in the Qinshan Nuclear Power Plant, Human En- 
vironmental Monitoring Central Station and some uranium mines 
are also presented. The analytical results show that the radon con- 
centration in the Qinshan Nuclear Power Plant is affected by wind 
direction. When wind directs toward sea, the radon concentration is 
high. If the wind is to the contrary, it is low. The radon concentra- 
tion ratio of both is about 2 


20993 (CONF-8909107-5) Silicon detector considerations 
at high luminosity hadron colliders. Russ, J.S. Carnegie-Mellon 
Univ., Pittsburgh, PA (United States). [1989]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
87ER40367. From ECFA study week on_ instrumentation 
technology for high luminosity hadron colliders; Barcelona (Spain); 
14-21 Sep 1989. Order Number DE93009661. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Silicon diode detectors - strip arrays, two-dimensional pixel ar- 
rays, and single large pad detectors - hold much promise in 
tracking and calorimeter applications at future hadron colliders. Be- 
cause of the very high particle fluxes and high energies, radiation 


damage problems will impose important limits on detector place- 
ment and lifetime. Low energy neutrons are particularly likely to 
damage silicon devices. Experimental data on neutron fluences 
formed in hadronic cascades in an instrumented dump are pre- 
sented and compared to simulations. Implications for the use of 
silicon detectors in hadron colliders are explored. 


20994 (CRN-92-55) Conception and realization of a multi- 
channel amplitude converter. Bendebiche, L. Strasbourg-1 Univ., 
67 (France). Centre de Recherches Nucleaires. Nov 1992. [142p.] 
(In French). Order Number DE93622663. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A compact Analog to Digital Converter system suitable for high 
resolution +-ray analysers has been developed based on the 
ADADC84 12-bit converter from Analog Devices. The converter 
was equipped with a peak detector and a stretcher, and with a 
memory card providing the sliding scale circuits, the lower thresh- 
old, the channel number identification and the zero suppression. 
The conversion time is 10 ys and the differential non linearity is 
less than +1% for a 12-bit resolution. The converter consists of a 
12-bit spectroscopy analog-to-digital converter (ADC) while the 
memory card includes a 8K 24-bit buffer memory. The two cards 
are plugged into a slot of an IBM PC AT and using an emulation 
software converts the micro-computer into a full-featured pulse 
height analyser. In data acquisition mode, the cards can operate 
independently, making the computer free for other tasks. The 
software offers acquisition control, visualization, data handling func- 
tions and various types of result presentation. 


20995 (DOE/ER/40194-6) [High-energy electron-positron 
interactions]: Final report. Hertzbach, S.S.; Kofler, R.R. Massa- 
chusetts Univ., Amherst, MA (United States). Mar 1993. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-85ER40194. Order Number DE93011611. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of the research was the study of electron-positron 
interactions at high energies using the Time Projection Chamber 
(TPC) at the Positron Electron Project (PEP) at SLAC. The TPC 
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detector had an initial data gathering from 1982 until 1986 and ac- 
cumulated a data sample with an integrated luminosity of -150 
pb-' at an electron-positron energy of 29 GeV. The data runs in 
the 1988-1990 time period (yielding ~ pb~—') were abbreviated, 
due to the need of the laboratory to give highest priority to the new 
Stanford Linear Collider (SLC). The TPC collaboration decided in 
1991 to discontinue data taking, but has continued the collabora- 
tion for the purpose of completing the analysis of the data. When 
UMass joined the SLD project, it was being designed as a new 
state-of-the-art detector for studying electron-positron interactions 
at energies in the vicinity of 91 GeV, the Z° mass. The detector 
was completed and installed at the interaction point of the SLC in 
1991, at which time an initial, “engineering run” allowed the debug- 
ging of detector components and provided a data sample of 
~1,000 events with hadronic Z° decays. In 1992 the SLC provided 
beams of polarized electrons and the SLD collected a data sample 
in excess of 11,000 hadronic Z° events produced by polarized 
electrons, allowing unique measurements of some of the parame- 
ters of the standard model. This project is continuing to take data 
in 1993 with increased polarization and higher luminosity. This re- 
port reviews the research work performed under the contract, and 
survey's the physics results. 


20996 (DOE/ER/40224—247) Theory of elementary particles 
and accelerator theory: Task C: Experimental high energy 
physics: Annual progress report. Brau, J.E. Oregon Univ., Eu- 
gene, OR (United States). [1992]. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-85ER40224. 
Order Number DE93013139. Source: OSTI; NTIS; INIS; GPO Dep. 

The experimental high energy physics group at the University of 
Oregon broadened its effort during the past year. The SLD effort 
extends from maintaining and operating the SLD luminosity monitor 
which was built at Oregon, to significant responsibility in physics 
analysis, such as event selection and background analysis for the 
left-right asymmetry measurement. The OPAL work focussed on 
the luminosity monitor upgrade to a silicon-tungsten calorimeter. 
Building on the work done at Oregon for SLD, the tungsten for this 
upgrade was machined by the Oregon shops and shipped to 
CERN for assembly. The Oregon GEM effort now concentrates on 
tracking, specifically silicon tracking. Oregon also has developed a 


silicon strip preradiator prototype, and tested it in a Brookhaven 
beam. 


20997 (DOE/ER/40443-1) Studies of nuclei using radioac- 
tive beams: Progress report, May 1988—July 1989. Piercey, 
R.B. Florida Univ., Gainesville, FL (United States). Space Astron- 
omy Lab. Jul 1989. 86p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-88ER40443. Order Number 
DE93010765. Source: OSTI; NTIS; INIS; GPO Dep. 

The 12 month period from May 1988 to July 1989 represents the 
first full year of our 18 month pilot program in nuclear structure re- 
search. In this period, research was initiated to develop a capability 
for radioactive secondary beams at Argonne National Laboratory 
using the Atlas and the new Fragment Mass Analyzer (FMA), 
which is currently under construction. Two major new detector facil- 
ities are currently in the final stages of design and testing. The 
Large-Area, Scintillator Telescope (LAST) detector is fully opera- 
tional and will be shipped to Argonne National Laboratory in 
August for fit-tests and in-beam calibrations. The first segments of 
a new sixteen-segrnent neutron multiplicity detector have been built 
and tested. The remaining segments are currently being con- 
structed. Research was continued in the areas of (1) Coulomb 
excitation studies of rare earth and actinide nuclei; (2) In-beam, 
gamma-ray spectroscopy of nuclei in the mass 100 region, and (3) 
Advanced detector design. Several journal articles and abstracts 
were published or submitted for publication in the reporting period, 
and others are currently in preparation. Three graduate students 
participated in the program, one from the University of Florida and 
two from the Royal Institute of Technology, Stockholm, Sweden. 


20998 (DOE/ER/40587-1) SSC calorimetry R&D: Final re- 
port. Bromberg, C.; Huston, J.; Miller, R.; Weerts, H. Michigan 
State Univ., East Lansing, MI (United States). 1 Mar 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-90ER40587. Order Number DE93010079. Source: 
OSTI; NTIS; INIS; GPO Dep. 





Members of the MSU high energy physics group in collaboration 
with other researchers constructed and tested calorimetric detec- 
tors which determine the energy of electrons or hadrons. Two of 
these devices were constructed with scintillating fibers as the ac- 
tive medium while the other used liquid argon as the active 
medium. Results from the scintillating fiber calorimeter tests 
showed that depth segmentation could be achieved in a combined 
electromagnetic and hadronic calorimeter by using the color emit- 
ted from specially prepared dichromatic scintillating fibers as the 
active medium while the other used liquid argon as the active 
medium. Results from the liquid argon tests with 100 ns signal 
shaping times showed that the electronic noise was below 100 
MeV/channel and that the e/pi response is in a range which will be 
acceptable for hadron calorimetry at the SSC. Further tests of new 
prototypes would be needed to prove that these calorimeters could 
achieve the required levels of performance in a cost effective and 
practical detector. 


20999 (DOE/ER/40641-2) Studies of high energy phenom- 
ena using muons: Progress report, [March 1992-February 
1993]. Hedin, D.; Kaplan, D.; Green, J. Northern Illinois Univ., De 
Kalb, IL (United States). Feb 1993. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER40641. 
Order Number DE93009373. Source: OSTI; NTIS; INIS; GPO Dep. 

The NIU high energy physics group has three main efforts. The 
first is the DO experiment at the Fermilab proton-antiproton collider, 
with major emphasis on its muon system. The second is the in- 
volvement of a portion of the group in Fermilab Experiment 789. 
Finally, members of the group participate in the SDC collaboration 
at the SSC. 


21000 (DOE/ER/40726-T1) Gammasphere software devel- 
opment: Progress report. Piercey, R.B. Mississippi Univ., 
University, MS (United States). Dept. of Physics and Astronomy. 
[1993]. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-92ER40726. Order Number 
DE93013536. Source: OSTI; NTIS; INIS; GPO Dep. 

Activities of the nuclear physics group are described. Progress 
was made in organizing the Gammasphere Software Working 
Group, establishing a nuclear computing facility, participating in 
software development at Lawrence Berkeley, developing a com- 
mon data file format, and adapting the ORNL UPAK software to 
run at Gammasphere. A universal histogram object was developed 
that defines a file format and provides for an objective-oriented 
programming model. An automated liquid nitrogen fill system was 
developed for Gammasphere (110 Ge detectors comprise the 
sphere). 


21001 (DOE/ER/40732-T1) New Mexico Center for Particle 
Physics: Studies of fundamental interactions: Progress re- 
port. Matthews, J.AJ. New Mexico Univ., Albuquerque, NM 
(United States). Dept. of Physics and Astronomy. [1992]. 103p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-92ER40732. Order Number DE93008302. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The New Mexico Center/UNM group research program includes 
the CDF experiment at Fermilab and the SDC experiment at the 
SSC. In both experiments the UNM group research focuses on 
silicon strip tracking systems. The present research goals are to de- 
velop and utilize precision silicon tracking to increase significantly 
the physics reach of the Tevatron, and to make possible the study 
of high-P; physics at the SSC. The search for the t-quark in CDF is 
the primary goal of the upcoming Tevatron runs. This Progress Re- 
port summarizes our research accomplishments from the last year. 


21002 (DOE/FTR-93010153) [Experiments on Angara V]: 
Foreign trip report, January 16-21, 1993. Spielman, R.B.; Sea- 
men, J.; McGurn, J.S. Sandia National Labs., Albuquerque, NM 
(United States). 29 Jan 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93010153. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This trip report describes a visit by Rick B. Spielman, John 
McGurn, and Johann Seamen all of Sandia to TRINITI (Kurchatov 
Institute of Atomic Energy, Troitsk). We spent the time at Troitsk at 
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the Angara V facility, a 3.5-4 MA current driver that is used to gen- 
erate soft x rays. We were hosted by Dr. Valentin Smirnov, the 
head of the Angara V facility and the Division of Applied Physics. 
Our purpose at Angara V was to study the requirements for us to 
be able to conduct a series of experiments on Angara V later this 
year in May. We spent our time taking voluminous pictures and 
video tapes of the facility and making physical measurements. We 
also discussed the diagnostics that we hope to field this May. 


21003 (IC-93/64) Widget: A data acquisition system for a 
balloon borne Si particle calorimeter. Colavita, A. (ICTP/INFN, 
Trieste (Italy). Microprocessor Lab.); Aversa, F.; Venkataraman, S.; 
Picozza, P.; Fratnik, F.; Battaiotto, P. International Centre for Theo- 
retical Physics, Trieste (Italy). Apr 1993. [8p.] Order Number 
DE93624668. Source: OSTI; NTIS (US Sales Only); INIS. 

We describe Widget; a complete data acquisition system (DAS) 
designed for a balloon-borne calorimeter using silicon strip detec- 
tors. The design includes a general purpose CPU as well as five to 
twenty Digital Signal Processors in order to control the acquisition 
of the data. This local intelligence also allows the instrument to re- 
calibrate itself, to perform calculations on the data and to control 
the functionality of the instrumentation. The DSPs filter the data to 
avoid overflowing the radio link to ground. In principle the system 
could control the instruments, without direct intervention from the 
ground, on flights with durations of several days. (author). 7 refs, 2 
figs. 


21004 (INIS-mf-13388, pp. 397-398) Some gamma dosimet- 
ric properties of CN-85 and CR-39. Sharma, S.L. (Indian Inst. of 
Tech., Kharagpur (india). Dept. of Physics). Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147—: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay dunng De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. ORGANIC POLYMERS/ 
dose-response _ relationships; ORGANIC POLYMERS/gamma 
dosimetry; DIELECTRIC TRACK DETECTORS; DOSE RATES; 
ETCHING; GAMMA RADIATION; RADIATION DOSES 


21005 (INIS-mf-13388, pp. 385-386) Position sensitive gas 
detectors. Kataria, D. (Nuclear Science Centre, New Delhi (india)); 
Anthony, J.; Subramanian, E.T. Department of Atomic Energy, 
Bombay (india). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POSITION SENSITIVE DETECTORS/ 
resolution; CALIFORNIUM 252; CAMAC SYSTEM; DATA ACQUI- 
SITION SYSTEMS; FISSION FRAGMENTS; RESOLUTION; 
PRESSURE MEASUREMENT; PRESSURE REGULATORS; PRO- 
PORTIONAL COUNTERS 


21006 (INIS-mf—13388, pp. 387-388) Pulse height defect of 
BaF-2 scintillator for light charged particles. John, B.V. 
(Bhabha Atomic Research Centre, Bombay (India). Nuclear 
Physics Div.). Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig., 1 tab. ALPHA PARTICLES/ 
scintillation counters; BARIUM FLUORIDES/scintillation counters; 
PROTONS/scintillation counters; AMERICIUM 241; ELASTIC 
SCATTERING; ELECTRONS; ENERGY RESOLUTION; GOLD; 
MEV RANGE 01-10; PHOSPHORS; PROTONS; PULSES; TAR- 
GETS; THORIUM 229 


21007 (INIS-mf-13388, pp. 389-390) Growth and characterl- 
sation of bismuth germanate scintillator. Hema Prasad, K. 
(Bhabha Atomic Research Centre, Bombay (India). Technical 
Physics and Prototype Engineering Div.); Desai, D.G.; Karandikar, 
S.C.; Keswani, K.S.; Ahuja, M.N.; Sangeeta; Sabharwal, S.C. De- 
partment of Atomic Energy, Bombay (India). 1991. [568p.] 
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(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 fig., 1 tab. BARIUM COMPOUNDS/ 
crystal growth; GERMANATES/crystal growth; BGO DETECTORS; 
CESIUM 137; CRYSTALS; ENERGY RESOLUTION; ENERGY 
SPECTRA; GAMMA RADIATION; GERMANATES 


21008 (INIS-mf—13388, pp. 395-396) Effect of curing cycles 
on etching and annealing behaviour of CR-39 track detection. 
Anupam (Kurukshetra Univ. (India). Dept. of Physics); Sharma, 
S.K.; Kumar, S.; Lal, N. Department of Atomic Energy, Bombay 
(India). 1991. [568p.] (CONF-9112147—: DAE symposium on nu- 
clear physics, Bombay (India), 26 Dec 1991). In DAE symposium 
on nuclear physics (heid at Bombay during December 26-30, 1991) 
: Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 2 refs., 1 tab. DIELECTRIC TRACK DE- 
TECTORS/annealing; DIELECTRIC TRACK DETECTORS/etching; 
ALPHA PARTICLES; AMERICIUM 241; ANNEALING; ETCHING; 
ORGANIC POLYMERS; TEMPERATURE DEPENDENCE 


21009 (INIS-mf-13388, pp. 399-400) Sup(136)Xe ion track 
registration in Makrofol-KL polycarbonate. Kumar, Ashavani 
(Aligarh Muslim Univ. (India). Z.H. Coll. of Engineering and Tech- 
nology); Jojo, P.J.; Prasad, Rajendra. Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (india), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DIELECTRIC TRACK DETECTORS/ 
polycarbonates; XENON 136/dielectric track detectors; ACTIVA- 
TION ENERGY; POLYCARBONATES; ETCHING; PARTICLE 
TRACKS; XENON IONS 


21010 (INIS-mf-13388, pp. 415-416) A CAMAC interface for 
spectroscopy for ADCS. Ajith Kumar, B.P. (Nuclear Science Cen- 
tre, New Delhi (India)); Naithani, S.; Bhowmik, R.K. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 fig. ANALOG-TO-DIGITAL CONVERT- 
ERS/equipment interfaces; CAMAC SYSTEM/analog-to-digital 
converters; CAMAC SYSTEM/equipment interfaces; SPEC- 
TROSCOPY/analog-to-digital converters; SPECTROSCOPY 


21011 (INIS-mf—13388, pp. 403-404) Heavy ion reaction an- 
alyzer at NSC. Sinha, A.K. (Nuclear Science Centre, New Delhi 
(India)); Madhavan, N.; Das, J.J.; Sugathan, P.; Subramanian, 
E.T.; Kumar, Bishambar; Sharma, Rajpal; Kataria, D.O.; Chako, 
Jacob. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 figs. HEAVY ION REACTIONS/nuclear 
reaction analyzers; NUCLEAR REACTION ANALYZERS/heavy ion 
reactions; NUCLEAR REACTION ANALYZERS/operation; ALPHA 
PARTICLES; CALIFORNIUM 252; OPERATION; POSITION SEN- 
SITIVE DETECTORS 


21012 


(INIS-mf-13388, pp. 405-406) The general purpose 
scattering chamber at the Nuclear Science Centre. Puttaswamy, 
N.G. (Bangalore Univ. (India). Dept. of Physics); Badiger, N.M.; 
Raja Rao, M.; Avasthi, D.K.; Tripathy, A.; Kabiraj, D.; Venkatara- 
man, S. Department of Atomic Energy, Bombay (India). 1991. 


[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
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physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IONIZATION CHAMBERS/elastic scatter- 
ing; IONIZATION CHAMBERS/specifications; COLLIMATORS; 
SPECIFICATIONS; NUCLEAR REACTIONS; PELLETRON AC- 
CELERATORS 


21013 (INIS-mf—-13388, pp. 419-420) An analysis program 
for multi-detector array. Bhowmik, R.K. (Nuclear Science Centre, 
New Delhi (india)); Goyal, D.K.; Ghugre, S. Department of Atomic 
Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (india), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 figs. GAMMA DETECTION/muktipiicity; 
ALUMINIUM 27 TARGET; ANGULAR CORRELATION; COINCI- 
DENCE METHODS; COMPUTER CODES; MULTIPLICITY; GE 
SEMICONDUCTOR DETECTORS; ON-LINE SYSTEMS; SILICON 
30 REACTIONS 


21014 (INIS-mf-13388, pp. 421-422) Efficiency determina- 
tion of Si(Li) X-ray detector in the energy range 1-20 KeV. 
Tribedi, L.C. (Tata Inst. of Fundamental Research, Bombay (india)); 
Tandon, P.N. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs. LI-DRIFTED SI DETEC- 
TORS/efficiency; LI-DRIFTED SI DETECTORS/x-ray detection; 
AMERICIUM 241; COBALT 57; CROSS SECTIONS; KEV RANGE 
01-10; KEV RANGE 10-100; EFFICIENCY; MANGANESE 54 


21015 (INIS-mf-13388, pp. 427-428) Detection of sup(8)Be 
using a surface barrier detector telescope and its detection ef- 
ficiency calculation. Kumar, Suresh (Bhabha Atomic Research 
Centre, Bombay (india). Nuclear Physics Div.); Eswaran, M.A.; Mir- 
gule, E.T. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 3 figs. BERYLLIUM 8/surface bar- 
rier detectors; SURFACE BARRIER DETECTORS/efficiency; 
ALPHA PARTICLES; ALPHA SPECTRA; CARBON 12 TARGET; 
MAGNESIUM 24; MEV RANGE 10-100; NEON 20; OXYGEN 16 


REACTIONS; EFFICIENCY; TELESCOPE COUNTERS; VELOC- 
EY: 


21016 (INIS-mf—13388, pp. 429-430) Position sensitive 
gaseous detector for HIRA. Radhakrishnan, M.C. (Bangalore 
Univ. (India). Dept. of Physics); Raja Rao, M.; Puttaswamy, N.G.; 
Kataria, D.O.; Roy, A.; Sinha, A.K. Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig. HEAVY ION REACTIONS/ 
position sensitive detectors; ANALOG-TO-DIGITAL CONVERTERS; 
CALIFORNIUM 252; FABRICATION; PROPORTIONAL COUN- 
TERS; TESTING 


21017 (INIS-mf—13388, pp. 431-432) Performance character- 
istics of large area position sensitive ionisation chamber. 
Murthy, S.R.S. (Bhabha Atomic Research Centre, Bombay (India). 
Nuclear Physics Div.); Ambekar, V.S.; Biswas, D.C.; Dinesh, B.V.; 
Pant, L.M.; Choudhury, R.K. Department of Atomic Energy, Bom- 
bay (India). 1991. [568p.] (CONF-9112147—: DAE symposium on 
nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 





1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 3 figs. IONIZATION CHAMBERS/ 
heavy ion reactions; POSITION SENSITIVE DETECTORS/heavy 
ion reactions; POSITION SENSITIVE DETECTORS/performance; 
ALPHA PARTICLES; AMERICIUM 241; CALIFORNIUM 252; EN- 
ERGY SPECTRA; FISSION FRAGMENTS; PLUTONIUM 239; 
PERFORMANCE; RESOLUTION 


21018 (INIS-mf—13388, pp. 417-418) A multiplicity filter ar- 
ray for gamma ray spectroscopy. Muralithar, S. (Nuclear Science 
Centre, New Delhi (india)); Rodrigues, G.O.; Singh, R.P.; Venkatra- 
man, S.; Naithani, S.; Bhowmik, R.K. Department of Atomic 
Energy, Bombay (India). 1991. [568p.} (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig. GAMMA SPECTROSCOPY/ 
bgo detectors; GAMMA SPECTROSCOPY/ge semiconductor 
detectors; ANGULAR MOMENTUM; MEV RANGE 100-1000; MUL- 
TIPLICITY; PHOSPHORUS 31 REACTIONS; PHOTONS; ZINC 65 
TARGET 


21019 (INIS-mf-13505, pp. 22-30) Quality assurance net- 
work for radiotherapy dosimetry: 2. Measurements procedures 
and results. Nette, P. (International Atomic Energy Agency, Vi- 
enna (Austria)); Bera, P.; Svensson, H.; Nystroem, H.; Dutreix, A. 
International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland). Dec 1992. [42p.] In 
SSDL Newsletter. No. 31. Order Number DE93622323. Source: 


OSTI; NTIS (US Sales Only); INIS. 

This article briefly reviews the results of a pilot study for a quality 
assurance network for radiotherapy dosimetry. The results of the 
study are very encouraging, and show that the organization of this 
type of network is feasible and that there has been a considerable 
improvement in the accuracy of dosimetry in the participating hos- 


pitals. 4 refs, 6 figs, 2 tabs. 


21020 (INIS-mf-13532) Use of Hglp as gamma radiation de- 
tector. Perez Morales, J.M. Universidad Complutense de Madrid 
(Spain). Facultad de Ciencias Fisicas. 1993. [147p.] (In Spanish). 
Order Number DE93624650. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Mercuric lodide (Hglo) has become one of the most promis- 
ing room temperature semiconductors for the construction of X and 
gamma radiation detectors. The classical methods of spectroscopy 
have not demonstrated to achieve optimum results with Hglo de- 
tectors, mainly due to its particular carrier transport properties. 
Several alternative spectroscopic methods developed in the last 
ten years are presented and commented, selecting for a complete 
study one of them: ‘The Partial Charge Collection Method’. The 
transport properties of the carriers generated by the radiation in the 
detector is specially important for understanding the spectroscopic 
behaviour of the Hglz detectors. For a rigorous characterization of 
this transport, it has been studied a digital technique for the analy- 
sis of the electric pulses produced by the radiation. Theoretically, it 
has been developed a Monte Carlo simulation of the radiation de- 
tection and the electronic signal treatment processes with these 
detectors in the energy range of 60-1300 KeV. These codes are 
applied to the study of the The Partial Charge Collection Method 
and its comparison with gaussian methods. Experimentally, this 
digital techniques is used for the study of the transport properties 
of thin Hgl detectors. Special interest is given to the contribution 
of the slower carriers, the holes, obtaining some consequent of 
spectroscopic interest. Finally, it is presented the results obtained 
with the first detectors grown and mounted in CIEMAT with own 
technology. (author). 129 ref. 


21021 (INIS-SU-341/A, pp. 63-65) Measurement of inten- 
sive microwave power single pulses. Klyuchnik, |.!.; Babenko, 
P.G.; Abrosimova, V.T.; Pankovich, V.G.; Khizhnyak, N.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). 1990. (in Russian). In Nuclear and 
physical investigations: Theory and experiment. [96p.] Order Num- 
ber DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 
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Functionally accomplished device for measuring high levels for 
microwave linear accelerators is described. Pyroelectric converter 
on the basis of lithium tantalate was used as transducer. The con- 
ducted investigations showed that effective measurement of the 
microwave power is achieved by repetition of single pulses exceed- 
ing 0.1 pulse/second. The error of the signal electron processing 
unit does not exceed 2%. 


21022 (IPNO-DRE-92-10) Design for the SPES1 new cham- 
bers (Balance-sheet of prototype tests and of simulations). 
Guillot, J.; Morlet, M.; Willis, A.; Denoit, M.; Sellem, R.; Beaunier, 
J.; Bisson, Y.; Chesneau, G.; Goby, G.; Lelong, P.; Margaria, R.; 
Maroni, A.; Menny, P.; Seguy, D.; Volkov, P. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Sep 1991. [56p.] (In 
French). Order Number DE93622628. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document has for objective to facilitate the realization of 
SPES1 new chambers, fixing the essential parameters of these 
chambers with an eventual justification of the retained solutions. 


21023 (JAERI-M-92-184) Development of nondestructive 
measurement system for quantifying radioactivity from crud, 
liquids and gases in a contaminated pipe. Katagiri, Masaki 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Ito, Hirokuni; Wakayama, Naoaki. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1992. 77p. (In 
Japanese). Order Number DE93788391. Source: OSTI; NTIS; INIS. 

A nondestructive measuring method was developed to quantify 
separately radioisotope concentrations of crud, liquids and gases in 
a contaminated pipe. For applying this method to practical in-situ 
measurement, a nondestructive measurement system was devel- 
oped. The measurement system consists of an in-situ equipment 
for gamma-ray scanning measurements and a data-processing 
equipment for analysis of radioactivity. The communication 
between both equipments is performed by a wireless telemeter de- 
vice. To construct the measurement system, a gas-cooled Ge 
detector of practical use, small-sized electronics circuits, a fast and 
reliable telemeter device and automatic measurement technics us- 
ing a computer were developed. Through performance tests, it is 
confirmed that the measurement system is effective for in-situ 
measurements of radioactivity in a contaminated pipe. The mea- 
surement accuracy with this measurement system is 10 - 20 %, 
which was determined by comparison with solid and liquid radioiso- 
tope concentrations in a mock-up contaminated pipe that had been 
quantified in advance. (author). 


21024 (JAERI-M-92-188) Development of an optical transi- 
tion radiation beam monitor for free-electron lasers. Hajima, 
Ryoichi (Tokyo Univ. (Japan)); Sasabe, Jun; Kawarasaki, Yuuki. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
20p. Order Number DE93788386. Source: OSTI; NTIS; INIS. 

An optical transition radiation (OTR) beam monitor has been 
developed for the beam diagnostics in free-electron lasers experi- 
ments. The OTR lights from an aluminized synthetic quartz screen 
under passage of the 12 MeV electron beam from the RF linac at 
University of Tokyo were observed with an Intensified-CCD(I-CCD) 
camera. The spatial profiles of the beam were measured when the 
camera was focused onto the screen, while the OTR angular distri- 
bution patterns were measured at the infinite focal length. The 
beam energy and divergence were also obtained through the anal- 
ysis of these patterns. (author). 


21025 (Jue+-2678) Detection of personnel contamination 
amounting to the limit values of surface contaminations ac- 
cording to annex IX Radiation Protection Ordinance for 
articles, clothing and textiles outside controlled areas. Heinzel- 
mann, M. (Forschungszentrum Juelich (Germany)); Schnepel, G.H. 
Forschungszentrum Juelich GmbH (Germany). Abt. Sicherheit und 
Strahlenschutz. Sep 1992. 78p. (In German). Order Number 
DE93785895. Source: OSTI; NTIS (US Sales Only); INIS. 

The surface response sensitivity for detecting contamination by 
589 radionuclides and 44 radionuclide mixtures is assessed and 
compared with the minimum surface response sensitivity which is 
required to detect surface contaminations amounting to the limit 
values for articles, clothing and textiles outside controlled areas. To 
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calculate the surface response sensitivity for detection of contami- 
nation by the considered approx. 600 nuclides emitting a, 6, 7 
radiation and conversion electrons with different energies, the 
surface response sensitivity of a sufficiently large number of appro- 
priate nuclides would have to be known. That is not the case. The 
calculations performed are based only on several experimental 
values. Therefore the surface response sensitivity can only be as- 
sessed. Such assessments are conservative, that means that the 
surface response sensitivity of good contamination monitors may 
be slightly higher. (orig./HP). 


21026 (KEK-92-15) Performance of a_ high-resolution 
Csi(Tl)-PIN readout detector. Kudenko, Yu.G.; Imazato, J. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Oct 
1992. 20p. Order Number DE93788358. Source: OSTI; NTIS; INIS. 

A study of a large-volume Csi(Tl) detector with a PIN diode 
readout was carried out. Our results show a light output of <20000 
photoelectrons/MeV, an equivalent noise charge (rms) of about 900 
electrons, and an equivalent noise level of < 60 keV. We obtained 
an energy resolution of 11.2% (fwhm) for 1275 keV gamma rays 
from a “*Na source. The characteristics of the PIN - preamplifier 
system as well as the parameters of a small Csl(Tl) - PIN detector 
with a direct and wavelength shifter readout are also reported. (au- 
thor). 


21027 (KEK-PROC-—92-2) Proceedings of the 3rd workshop 
on balloon-borne experiments with superconducting magnet 
spectrometers. Yamamoto, Akira (ed.). National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). Apr 1992. 184p. 
(CONF-9202174—: 3. Workshop on balloon-borne experiments with 
superconducting magnet spectrometers, Tsukuba (Japan), 24-25 
Feb 1992). Order Number DE93788362. Source: OSTI; NTIS; INIS. 

The Third Work Shop on Balloon Borne Experiment with a 
Superconducting Magnet Spectrometer was held at National Labo- 
ratory for High Energy Physics (KEK), Tsukuba, Japan on February 
24 - 25, 1992. The main effort for this workshop was focused on 
the progress of the BESS (Balloon Borne Experiment with a Super- 
conducting Spectrometer) experiment and on the scope for 
scientific investigation with the BESS detector. The progress was 
reviewed and further investigation was discussed for the BESS fur- 
ther scientific collaboration among Univ. of Tokyo, Kobe University, 
KEK, ISAS and NMSU. (J.P.N.). 


21028 (KEK-PROC-92-9, pp. 129-149) ALEPH in 1991. Set- 
tles, R. (Max-Planck-institut fuer Physik, Muenchen (Germany). 
Werner-Heisenberg-institut). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. 
KEK conference on ete- collision physics, Tsukuba (Japan), 26-29 
Nov 1991). In Proceedings of the 2nd KEK topical conference on 
e*e~ collision physics. 513p. Order Number DE93754139. 
Source: OSTI; NTIS; INIS. 

A selection of ALEPH activities in 1991 is presented. ALEPH 
took ~ 12pb~—' of good data around the Z° peak in that year to 
bring the total up to a half a million events. The silicon-strip vertex 
detector was commissioned successfully and performed to design 
specifications for all of the 1991 running. The examples of physics 
reviewed include an update on electroweak results, N, counting 
with the single photon events, 7-branching ratio and -lifetime mea- 
surements, measurement of the B-hadron lifetime, evidence for the 
Ay baryon, existence of the triple gluon vertex, the understanding 
of intermittency, and an update on the Higgs search. These analy- 
ses were done in 1991 and include the 1989-90 data. (author). 


21029 (KFTI-92-3) Channel of the system for pulse 
charged particle beam diagnostics. Viadimirov, Yu.V.; Denyak, 
V.M.; Perun, N.V.; Sergienko, V.P. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [6p.] (In Russian). Order 
Number DE93623867. Source: OSTI; NTIS (US Sales Only); INIS. 

A channel of the system for pulse charged particle beam diag- 
nostics is described. It measures: beam current in pulse Ip >1 mA 
at T=1...10ys duration and pulse frequency f=50...300 Hz with rela- 
tive errors <0,1%, deviation from the beam "equilibrium centre” 
with resolving in X,Y coordinates in a circle of 40...0,05 mm radius, 
form of the beam pulse envelope by stroboscope method with 20 
ns discreteness. 5 refs.; 4 figs. (author). 
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21030 (LA-12511-MS) CRRES dosimeter simulations. 
Auchampaugh, G.; Cayton, T. Los Alamos National Lab., NM 
(United States). Apr 1993. 51p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93010566. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Conflicting data have been obtained from electron instruments 
aboard CRRES (Combined Release and Radiation Effects Satel- 
lite). To gain insight and to help in the interpretation of the data, we 
have calculated electron- and proton-flux and dose response func- 
tions for the four domes of the CRRES dosimeters using the Los 
Alamos Monte Carlo radiation transport codes. The response 
functions were calculated for electron and proton energies repre- 
sentative of those present in the space radiation environment. We 
also calculated the response of the dosimeters to a model radiation 
environment for orbit 607, which occurred on April 1, 1991 and 
compared the results to the measured values. The electron and 
proton components of the radiation environment were calculated 
using the solar maximum versions of the AE8 and AP8 models, 
namely, AE8MAX and AP8MAX. To facilitate the second task, we 
wrote two FORTRAN programs (CRRES-_SIMP for AP8MAX and 
CRRES.SIME for AE8MAX) to read in a standard CRRES data file 
and to produce a comparison file of the calculated and measured 
values for all four dosimeter domes.The FORTRAN code will be 
available to the Phillips Laboratory for their use in making compar- 
isons to other orbital data. 


21031 (LA-SUB—93-159) Construction and characterization 
of amorphous-silicon test structures. Koppel, L.N.; Milgram, 
A.A. Los Alamos National Lab., NM (United States); Advanced Re- 
search and Applications Corp., Sunnyvale, CA (United States). Aug 
1987. 25p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (ARACOR/TR- 
524-01). Order Number DE93010815. Source: OSTI; NTIS; GPO 
Dep. 

Semiconductor device fabrication and characterization work indi- 
cates that construction of amorphous-Si photoconductive radiation 
detectors is feasible. Amorphous Si films are mechanically stable 
and adhere well to candidate electrode materials; form Schottky- 
type rectifying junctions with several electrode metals. Materials 
exist for forming ohmic contacts on amorphous-Si films. Fabrication 
facilities accessible to ARACOR produce material of nominal band- 
gap energy, dangling bond density, and dielectric constant. 
Modification of amorphous-Si conductivity is feasible and supports 
the construction of PIN devices. Significant photoconductive re- 
sponse is observed for both Schottky-type and PIN devices, with 
the latter providing superior performance. It is recommended that 
construction and experimental evaluation of prototype amorphous- 
Si radiation detectors be persued in Phase Il. 


21032 (LBL-32246) A high resolution 14-bit ADC for Gam- 
masphere Project. Turko, B.T.; Arthur, A.A.; Galvin, J.E.; Maier, 
M.R.; Zizka, G.J. Lawrence Berkeley Lab., CA (United States). Oct 
1992. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO3-76SF00098. (CONF-921005-32: Institute of 
Electrical and Electronic Engineers (IEEE) nuclear science sympo- 
sium and medical imaging conference, Orlando, FL (United 
States), 26-31 Oct 1992). Order Number DE93010446. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A system of 110 high performance A/D converters, required for 
the Gammasphere Project at the Lawrence Berkeley Laboratory, is 
described. The ADCs are compact, linear (+)0.006% integral, 
+0.5% differential, with a conversion deadtime of 5.3 ws and chan- 
nel profile flatness of 50% over a 13-bit range. The converter is 
based on a new low power (0.25 W), low cost, monolithic high 
speed sampling ADC, exibiting a very high stability and no missing 
codes over the entire 16-bit range. Differential linearity was 
achieved by applying the “Gatti method”, covering a 8-bit range. 
Measured data and methods of testing the ADC are also resented. 


21033 (LBL-32323) X-ray microscopy resource center at 
the Advanced Light Source. Meyer-lise, W.; Koike, M.; Beguiris- 
tain, R.; Maser, J.; Attwood, D. Lawrence Berkeley Lab., CA 
(United States). Jul 1992. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO3-76SF00098. (CONF- 
920792-51: Society of Photo-Optical Instrumentation Engineers 





(SPIE) international symposium on optical applied science and en- 
gineering, San Diego, CA (United States), 19-24 Jul 1992). Order 
Number DE93010449. Source: OSTI; NTIS; INIS; GPO Dep. 

An x-ray microscopy resource center for biological x-ray imaging 
vvill be built at the Advanced Light Source (ALS) in Berkeley. The 
unique high brightness of the ALS allows short exposure times and 
high image quality. Two microscopes, an x-ray microscope (XM) 
and a scanning x-ray microscope (SXM) are planned. These micro- 
scopes serve complementary needs. The XM gives images in 
parallel at comparable short exposure times, and the SXM is 
optimized for low radiation doses applied to the sample. The micro- 
scopes extend visible light microscopy towards significantly higher 
resolution and permit images of objects in an aqueous medium. 
High resolution is accomplished by the use of Fresnel zone plates. 
Design considerations to serve the needs of biological x-ray mi- 
croscopy are given. Also the preliminary design of the microscopes 
is presented. Multiple wavelength and multiple view images will 
provide elemental contrast and some degree of 3D information. 


21034 (LIYaF-1700) Algorithm for evaluation of parameters 
of ionization chamber signals from the flash-ADC date. Baturin, 
V.N.; Balin, D.V.; Maev, E.M.; Petrov, G.E.; Semenchuk, G.G. AN 
SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki. 1991. 
[17p.] Order Number DE93622629. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An algorithm for evaluation of parameters of pulses obtained 
from the ionization chamber (IC) and digitized by Flash-ADC is de- 
scribed. It was designed for determination of the energies and 
times of arrival of charged particles in DT catalyzed fusion that 
occurs in the IC sensitive volume, in order to measure directly the 
probability of muon sticking. The algorithm provides the extraction 
of weak pulses of sloped muon with 50% efficiency, the measure- 
ment of fusion energy, especially for long and low amplitude 
pulses, the recognition of pulse pileups, using special shape analy- 
sis procedure. The algorithm was tuned with a special electronic 
hardware that supplied sequences of pulses with specified ampli- 
tudes, durations and shapes and simulation of simulated 
tritium-noise background. 6 refs.; 7 figs.; 1 tab. 


21035 


(ORNL/FTR-4087) [Travel to Italy regarding meeting 
on 4r-high resolution gamma-ray spectroscopy]: Foreign trip 
report, September 18-30, 1991. Lee, |-Yang; Johnson, N.R. Oak 
Ridge National Lab., TN (United States). 24 Oct 1991. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC05-840R21400. Order Number DE93011296. Source: 
NTIS (US Sales Only); GPO Dep. 

The travelers presented invited papers on “GAMMASPHERE and 
the New Physics to be Done With This Device” (I.Y.L.) and on 
“Collective Properties and Shapes of Nuclei at Very High Spins” 
(N.R.J.) and chaired a session (N.R.J.). This was the thirteenth In- 
ternational School of Nuclear Physics held at Erice, but was the 
first one devoted to nuclear properties addressed primarily by 
gamma-ray spectroscopy techniques. About 70 people attended 
this meeting. There was a nice blend of more people in the field 
and young scientists, including an appreciable number who are in 
varying stages of their Ph.D. work. 


21036 (ORNL/FTR-4187) [Travel to France on applying Ar- 
tificlal Neural Network techniques to improve high-energy 
physics detector systems]: Foreign trip report, January 11-19, 
1992. Glover, C.W. Oak Ridge National Lab., TN (United States). 
12 Feb 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011084. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To present a Paper at the 2nd International Workshop on Soft- 
ware Engineering, Artificial Intelligence and Expert Systems for 
High Energy and Nuclear Physics. The gap between ‘“state-of-the- 
art” information-processing technologies and methods and the 
current, traditional approaches used by most all physicists is 
widening at an alarming rate. If this trend is not reversed then 
physicists will encounter many needless problems in managing and 
controlling the next generation of accelerators and their associated 
detector systems. To counter this growing gap, the European 
physics community held the 2nd International Workshop on Soft- 
ware Engineering, Artificial Intelligence, and Expert Systems for 
High-Energy and Nuclear Physics in L’Agelonde, France. The 


OSTI; 
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purpose of the six-day workshop was to expose nuclear and high- 
energy physicists to experts in three broad fields: Software 
Engineering; Symbolic Manipulation Techniques; and Neural Net- 
works, Al, and Expert Systems. The Workshop succeeded in 
establishing a dialogue between physicists and experts from these 
fields. The traveler presented a paper describing Oak Ridge Na- 
tional Laboratory internally funded research on applying Artificial 
Neural Network to improve high-energy physics detector systems. 
The traveler was considered to be one of the few experts in ANN 
techniques attending the conference. The consensus among ANN 
experts was that the European Community is funding research in 
evaluating ANN techniques for use in nuclear and high-energy 
detector systems and accelerator control; but they have little expe- 
rience and it currently shows in the quality of work. 


21037 (OUP-92-40) Building a Verilog model for 
Boundary-Scan architecture. Wu, B.; Midttun, G. Oslo Univ. (Nor- 
way). Fysisk Inst. Dec 1992. [19p.] Order Number DE93623878. 
Source: OSTI; NTIS; INIS. 

This report presents a short introduction of the Boundary-Scan 
technique, as well as a model designed by Verilog HDL to imple- 
ment the Boundary-Scan architecture. The idea of Boundary-Scan 
architecture provides a non-contact method of accessing chip pins 
during testing. The model implemented by Verilog is simple, but 
expresses the spirit of the standard very well. As this model is 
compatible with the IEEE 1149.1 standard it provides the possibility 
of implementing it in the real world. 11 refs., 11 figs., 2 tabs. 


21038 (OUP-93-01) CHICSI [Versionll] - a proposal for a 
multi-detector AE-E particle telescope: Version 2. Guttormsen, 
M. (ed.). CHIC collaboration. Oslo Univ. (Norway). Fysisk Inst. Jan 
1993. [46p.] Order Number DE93623856. Source: OSTI; NTIS; 
INIS. 

The aim of the CHICS! project is to build a silicon AE-E tele- 
scope system for the measurement of charged ejectiles produced 
in violent heavy ion collisions in the CELSIUS storage ring. Of par- 
ticular interest is the detection of intermediate mass fragments in 
order to investigate the behaviour of nuclear matter under extreme 
conditions. The present report gives a detailed specification of the 
CHICSI detector system, to a large extent based on consultations 
with detector - and electronics company experts. The operation in 
a storage ring environment requires special attention to the ultra 
high vacuum condition and target arrangements. The multidetector 
system will be operated in conjunction with other detector systems 
as the slow heavy ion recoil detector. 11 refs., 9 figs., 3 tabs. 


21039 Automatically processed alpha-track radon monitor. 
Langner, G.H. Jr. To Dept. of Energy. 2 May 1991. USA patent ap- 
plication 7-694,738. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-861D12584. Order Number 
DE93012010. Source: OSTI; NTIS; GPO Dep. 

An automatically processed alpha-track radon monitor is pro- 
vided which includes a housing having an aperture allowing radon 
entry, and a filter that excludes the entry of radon daughters into 
the housing. A flexible track registration material is located within 
the housing that records alpha-particle emissions from the decay of 
radon and radon daughters inside the housing. The flexible track 
registration material is capable of being spliced such that the regis- 
tration material from a plurality of monitors can be spliced into a 
single strip to facilitate automatic processing of the registration ma- 
terial from the plurality of monitors. A process for the automatic 
counting of radon registered by a radon monitor is also provided. 


21040 (PCCF-T-92-06) Dileptons spectrometer for measur- 
ing the propagation of vector mesons in nuclear matter. 
Dupont, P. Ciermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. 
de Physique Corpusculaire. May 1992. [126p.] (In French). Order 
Number DE93622630. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is devoted to the study of a detector of e* -e~ pairs, 
coming from the decay of a p meson. p mesons are photoproduced 
in the nucleus by bremsstrahlung photons, generated by a 2 GeV 
electron beam interacting with a thin Lead target. The experiment 
requires a detector with the following characteristics: - Detection in 
a large solid angle at high luminosity - Detectors which are not in a 
direct view of the target -Symmetrical detection of charge - High 
momentum resolution for each lepton. In the chosen option, the 
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magnetic spectrometer is made of two supraconducting parallel 
coils (in order to obtain the necessary current for a good analysis 
of the momenta), and an iron return yoke. The tridimensional mod- 
elisation of the field for the magnet was executed by the TOSCA 
code (VECTOR FIELDS). The detector was inspired by the RICH 
technology. The detection of the particles is realized with an appa- 
ratus made of Cerenkov radiators, mirrors reflecting the Cerenkov 
photons on U.V. chambers. Cerenkov radiators allow a big rejec- 
tion of pions. U.V photodetectors have a high resolution. We have 
simulated the detection of e* -e~ pairs and reconstructed the 
momentum of detected leptons by using the MUDIFI code. The ob- 
tained resolution of the invariant mass of p meson is 60 MeV. 


21041 (PNL-SA-19375) Combination TLD/TED dose as- 
sessment. Parkhurst, M.A. Pacific Northwest Lab., Richland, WA 
(United States). Nov 1992. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9211124—7: Harshaw/quality systems (QS) 1992 thermolu- 
minescent dosimetry (TLD) user symposium, San Antonio, TX 
(United States), 9-13 Nov 1992). Order Number DE93008257. 
Source: OSTI; NTIS; INIS; GPO Dep. 

During the early 1980s, an appraisal of dosimetry programs at 
US Department of Energy (DOE) facilities identified a significant 
weakness in dose assessment in fast neutron environments. Bas- 
ing neutron dose equivalent on thermoluminescence dosimeters 
(TLDS) was not entirely satisfactory for environments that had not 
been well characterized. In most operational situations, the dosime- 
ters overrespond to neutrons, and this overresponse could be 
further exaggerated with changes in the neutron quality factor (Q). 
Because TLDs are energy dependent with an excellent response to 
thermal and low-energy neutrons but a weak response to fast neu- 
trons, calibrating the dosimetry system to account for mixed and 
moderated neutron energy fields is a difficult and seldom satisfac- 
tory exercise. To increase the detection of fast neutrons and help 
improve the accuracy of dose equivalent determinations, a combi- 
nation dosimeter was developed using TLDs to detect thermal and 
low-energy neutrons and a track-etch detector (TED) to detect fast 
neutrons. By combining the albedo energy response function of the 
TLDs with the track detector elements, the dosimeter can nearly 
match the fluence-to-dose equivalent conversion curve. The poly- 
mer CR-39 has neutron detection characteristics superior to other 
materials tested. The CR-39 track detector is beta and gamma in- 
sensitive and does not require backscatter (albedo) from the body 
to detect the exposure. As part of DOE’s Personnel Neutron and 
Upgrade Program, we have been developing a R-39 track detector 
over the past decade to address detection and measurement of 
fast neutrons. Using CR-39 TEDs in combination with TLDs will 
now allow us to detect the wide spectrum of occupational neutron 
energies and assign dose equivalents much more confidently. 


21042 


(SAND-93-0227C) A heterogeneous graphics proce- 
dure for visualization of massively parallel solutions. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930621-3: American Society of Me- 


chanical Engineers (ASME) fluids engineering conference, 
Washington, DC (United States), 20-24 Jun 1993). Order Number 
DE93009628. Source: OSTI; NTIS; GPO Dep. 

Scientific visualization is playing an increasingly important role in 
the analysis and interpretation of massively parallel CFD simula- 
tions due to the enormous volume of data that can be generated 
on these machines. In this paper we will describe the development 
of a visualization technique based on a parallel analogue to the 
Marching Cubes algorithm. The algorithm has been developed for 
Multiple-Instruction, Multiple-Data (MIMD) massively parallel com- 
puters and is designed to take advantage of the heterogeneous 
programming capabilities of the MIMD architecture. We examine 
several different configurations and conclude that for producing ani- 
mations the best one, in terms of both frame generation time and 
disk usage, is to run the two applications heterogeneously and 
send the resulting geometry description directly to a workstation for 


rendering, thereby totally eliminating the use of files from the ani- 
mation process. 
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21043 (SLAC—400, pp. 474-478) Status of the European 
fast RICH protoype. Joram, C. (Univ. of Karlsruhe (DE)); Arnold, 
R.; Guyonnet, J.L.; Chesi, E.; Racz, A.; Egger, J.; Gabathuler, K.; 
French, M.; Lovell, M.; Seguinot, J.; Ypsilantis, T. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

A report on the status of the European Fast RICH protype is 
given. The design of this prototype is deduced from the Fast RICH 
detector originally proposed for the PSI B-factory. The construction 
and the assembly of the detector are finished. The readout elec- 
tronics, consisting of an arrangement of fast analog and digital 
electronic circuits especially developed for this new type of detec- 
tor, fully stands the specifications. Tests of the prototype, first with 
cosmic particles, followed by tests in particle beams, are scheduled 
for summer/fall 1992. 


21044 (SLAC—400, pp. 479-482) McGill fast RICH project: A 
status report. Fernholz, R. (McGill Univ., Montreal, Quebec (CA)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

The McGill Fast RICH R&D program is introduced and its status 
as of April, 1992 is given. Csi photocathode production via spray- 
ing is also discussed. The particle identification requirements for a 
B-Factory detector are the one portion of the detector design that 
will require major technological innovation. While the most probable 
pion momentum, for example, is about 300 MeV/c, CP violation re- 
quires pion identification up 3 GeV/c. Given the timing resolution of 
TOF counters and the flight path length, the traditional TOF 
method will not be able to handle this range. A possible alternative 
is the Fast Ring Imaging Cerenkov detector (Fast RICH). While 
RICH’s have often been used in fixed-target experiments as well 
as the colliding beam detectors Delphi and SLD, the space and 
event rate requirements of a B-Factory detector necessitate the 
use of proximity focussing (hence the attribute fast) and incorpora- 
tion of a solid photocathode. These two new features for a RICH 
are what require the technological innovation. A few groups (e.g. 
Seguinot et al. at CERN and Anderson et al. at FERMILAB) have 
started work on these problems but there is still some disagree- 
ment on fundamental properties such as the quantum efficiency 
(QE) and aging of CsI/TMAE photccathodes, leading to uncertainty 
as to whether a B-Factory Fast RICH is feasible. For this reason, 
the McGill group has decided to start an R&D effort which we hope 
will lead to a working prototype and eventually full-size detector 
modules. This report introduces our effort to the B-Factory commu- 
nity and gives its status as of April, 1992. The report is broken into 
two parts: an overview of the McGill program and some specifics 
on cathode preparation and testing. 


21045 (SLAC—400, pp. 483-486) Properties of CsI and Csl- 
TMAE photocathodes. Kwan, S. (Fermilab, Batavia, IL (US)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—-: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DES3008476. Source: OSTI; NTIS; INIS. 

The importance of heating when preparing a Cs! or Csl-TMAE 
photocathode is presented. The dependence of the aging charac- 
teristics of these photocathodes on the operating temperature, the 
presence of gas, and on the gas gain is also discussed. For many 
years, Ring Imaging Cherenkov detectors (RICH) have promised to 
be powerful tools for particle identification. But, up to now, the 
promise has not been fully fulfilled. RICH detectors using photo- 
sensitive gases such as TEA or TMAE have been slow and difficult 
to operate and the use of TMAE also lead to severe aging prob- 
lems. The new environment of the SSC/LHC and the proposed B 
factories requires detectors that can handle high rates and high 





multiplicities. These detectors must be stable for long periods of 
time under severe conditions. The recent development of a solid 
Csi and CsI-TMAE photocathodes, coupled to a low pressure wire 
chamber, offers an innovative solution to the problems mentioned 
above. To date there has not been a clear picture of how to pre- 
pare and operate these photocathodes to give in a reproducible 
way the maximum QE and the longest lifetime. The degradation of 
the photocathodes with operation in a wire chamber has received 
much of the recent attention, and the published results have been 
discouraging for their application in high intensity environments. Al- 
though there are still some details unresolved, we are in a position 
to make a substantial contribution to the understanding of the prac- 
tical operation of these photocathodes with little or no aging, and of 
some of the key processes involved. 


21046 (SLAC—400, pp. 487-498) Silica aerogel Cerenkov 
detectors for particle identification. Eigen, G. (Lauritsen Lab. of 
High Energy Physics, Pasadena, CA (US)); Hitlin, D.G.; Lakata, 
M.; Oyang, J.Y.; Wisniewski, W.J. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. (CONF- 
9204126-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

We present light yield measurements of silica aerogel Cerenkov 
detectors with photomultiplier readout, showing the light yield de- 
pendence of pure and wavelength-shifter-doped silica aerogel on 
block size using both cosmic muons and electrons from a '°®Ru 
source. We present studies of fluorescent fibers and single photon 
avalanche diodes, including measurements of attenuation lengths 
and emission spectra of fibers versus wavelength and tests with a 
single photon avalanche diode. We show results of the response of 
a single photon avalanche diode to different light sources. Finally, 
we discuss a new readout scheme using avalanche photodiodes. 


21047 (SLAC—400, pp. 499-501) An approach to particle 
identification at an asymmetric B factory. Kravchenko, E.A. 
(Budker Institute of Nuclear Physics, Novosibirsk (RU)); Onuchin, 
A.P.; Telnov, V.I. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

It is desirable that the detector for an asymmetrical B Factory 
should provide charged particle identification in the momentum 
range up to ~6 GeV/c. We suggest how this might be accom- 
plished either by using a combination of a simple RICH counter 
and a threshold gas Cherenkov counter with a Csi + TMAE photo- 
cathode, or by using two such threshold gas Cherenkov counters 
with different thresholds. 


21048 (SLAC—400, pp. 502-505) K/z separation at a B fac- 
tory. Rankin, P. (Univ. of Colorado, Boulder (US)). Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126-: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

The importance of particle identification to achieving the goals of 
the physics program at a B Factory is discussed. Attention is fo- 
cused on the need to separate B — K a and B — xm decays. 
Comments are also made on the efficiency of tagging the flavor of 
the B meson using charged kaons. 


21049 (SLAC—400, pp. 506-510) Calorimeter issues. God- 
frey, G. (Stanford Linear Accelerator Center, CA (US)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. (CONF-9204126-: B factories: state of the art in accelera- 
tors, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 
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This paper will summarize the major calorimeter issues worked 
on by the B-Factory Calorimeter group in the past workshops. The 
calorimeter topics to be discussed in this paper are the choice of 
scintillator, segmentation, mechanical design, readout + electron- 
ics, calorimetric trigger, backgrounds, radiation damage, and the 
effect of material in front of the calorimeter. 


21050 (SLAC—400, pp. 526-528) Performance of the CLEO- 
il CsKTl) calorimeter. Skwarnicki, T. (Syracuse Univ., NY (US)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126-: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

Performance of the CLEO-Il CSI(Tl) calorimeter over the first 
three years of the operation at CESR is reviewed. The CLEO-IL 
calorimeter consists of 7800 Csi(Tl) crystals. The crystals are 
30cm (16.2 radiation lengths) long and approximately 5cm x5cem in 
cross-section. The crystals in the barrel part point slightly off the in- 
teraction point in the azimuthal and polar directions. The crystals in 
the endcaps are arranged horizontally. The inner radius of the bar- 
rel (endcap) is 1m (0.32m). The endcaps are located 1.25m from 
the interaction point. The barrel part covers 85% of the full solid 
angle. The endcaps extend the geometrical acceptance to 98%. 


21051 (SLAC—400, pp. 535-538) Trigger and data acquisi- 
tion issues at PEP Il. Becker-Szendy, R. (Stanford Linear 
Accelerator Center, CA (US)); Briggs, D.; Oxoby, G.; Wisniewski, 
W.J. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. DOE Contract AC03-76SF00515. (CONF- 
9204126—: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

This paper discusses work in progress on the design of a trigger 
and data acquisition system for a detector at PEP Il. It reviews the 
physics specifications, the most recent estimates of background 
rates, and the architecture of an asynchronous, pipelined system. If 
reports recent research and development, and discusses plans for 
further work. A Trigger and Data Acquisition system (Tr/DAq) for a 
detector at PEP Il faces challenging physics and engineering re- 
quirements. The specifications for physics performance and the 
expected backgrounds lead to an asynchronous, pipelined architec- 
ture. Current work in progress focuses on the instrumentation of 
the small-cell drift chamber prototype. The design can take advan- 
tage of SSC electronics under development and new commercial 
products. 


21052 (SLAC—400, pp. 539-542) The E791 parallel architec 
ture data acquisition system. James, C. (Fermilab, Batavia, IL 
(US)); Amato, S.; Mello Neto, J.R.T. de; Miranda, J. de; Summers, 
D.J.; Bracker, S.B. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

A high speed data acquisition system has been built for use with 
the E791 magnetic spectrometer at Fermilab. Events were ac- 
cepted at the rate of 9,000 per second. Events were built, 
formatted and written to tape using 54 processors operating in par- 
allel, housed in 6 VME crates. The data was written continuously 
to 42 Exabyte drives at a rate of 9.6 Mb/second. A 50 Terabyte 
data set was collected on 24,000 8mm tapes. 


21053 (SLAC—400, pp. 551-555) The Gismo project. Break- 
stone, A. (Univ. of Hawaii, Honolulu (US)). Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126-: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 
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The Gismo project is a new detector simulation and reconstruc- 
tion package using object-oriented programming techniques. Its 
main goal is to investigate whether these techniques can substan- 
tially speed up the process of detector design. We describe the 
current status of the project and plans for the near future. 


21054 (SLAC-TN-92-2) Design of a pixel cell optimized for 
a data push architecture readout. Atlas, E.L. (Adept IC Design, 
Oceanside, CA (United States)); Shapiro, S.; Cords, D. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Dec 
1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. Order Number 
DE93011016. Source: OSTI; NTIS; INIS; GPO Dep. 

A pixel cell has been designed which has been optimized for a 
data push architecture readout. It retains the features of preceding 
designs which allow time stamping, analog signal processing, XY 
address recording, ghost elimination and sparse data transmission. 
It eliminates a number of problems inherent in previous designs by 
use of sampled data techniques, destructive readout sampled data 
techniques, and current mode output drivers. This document exam- 
ines the motivation for this new pixel and covers the theory of 
operation of the various blocks. A discussion of the tradeoffs affect- 


ing speed, power, device size, and radiation stability is included as 
well. 


21055 (UCRL-JC—110437) Hybrid domain-iterative algo- 
rithms for computed tomography reconstruction. Azevedo, 
S.G.; Fitch, J.P.; Martz, H.E.; Schneberk, D.J. Lawrence Livermore 
National Lab., CA (United States). Oct 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-921005—31: Institute of Electrical and Electronic 
Engineers (IEEE) nuclear science symposium and medical imaging 
conference, Orlando, FL (United States), 26-31 Oct 1992). Order 
Number DE93011880. Source: OSTI; NTIS; GPO Dep. 
Domain-iterative algorithms-which iterate between projection, 
Radon, Fourier, and spatial domains for extrapolation of 
projections-have been shown to give improved limited-data com- 
puted tomography reconstructions. These methods generally have 
one or more interpolation steps in the iterations that degrade the 
image resolution at the same time that they attempt to improve the 
extrapolation. Therefore, it is important to converge quickly to re- 
duce both the computation time and the number of interpolation 
steps. We describe a class of hybrid domain-iterative algorithms for 
2D image reconstruction. A particular algorithm, called the consis- 
tent iterative reconstruction-reprojection (CIRR) algorithm, was 
designed and implemented along with other classical domain- 
iterative methods. The algorithms are tested the hollow projections 
problem, where simple object models are assumed known. Results 


show that the CIRR algorithm is robust, accurate, and converges 
quickly. 


21056 (WIS-PH-92-95) Detection of X-ray fluorescence of 
light elements by electron counting in a low-pressure gaseous 
electron multiplier. Pansky, A.; Breskin, A.; Chechik, R.; Mala- 
mud, G. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics. Dec 1992. [25p.] Order Number DE93624678. Source: 
OSTI; NTIS (US Sales Only); INIS. 

lonization electrons deposited by soft X-rays in a low pressure 
(10 Torr) gas medium are efficiently counted by a multistage elec- 
tron multiplier, providing an accurate measurement of the X-ray 
photon energy. Energy resolution of 56-28% FWHM were mea- 
sured for X-rays of 110-676 eV, recording electrical induced 
charges or visible photons emitted during the avalanche process. It 
is demonstrated that a combined analysis of the number of electron 
trail length of an event, provides a powerful and competitive way of 
resolving ultra soft X-rays. We present the experimental technique, 
discuss the advantages and limitations of the Primary Electron 
Counter, and suggest ways to improve its performances. (authors). 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 20993 
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21057 (SAND—93-0346C) Effect of switched-bias bakes on 
the postirradiation electrical response of MOS devices. Fieet- 
wood, D.M.; Shaneyfelt, M.R.; Riewe, L.C.; Winokur, P.S. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930704—7: Nuclear and space radiation 
effects conference, Snowbird, UT (United States), 19-23 Jul 1993). 
Order Number DE93009629. Source: OSTI; NTIS; GPO Dep. 

Qualitatively different trends in postirradiation electrical response 
are observed in MOS devices after very long (up to 2.75-year) 
switched-bias bakes. A revised defect nomenclature is introduced, 
and implications for MOS defect models are discussed. 


21058 (SAND—93-0380C) Hardness assurance and testing 
issues for bipolar/BiCMOS devices. Nowlin, R.N. (Arizona Univ., 
Tucson, AZ (United States). Dept. of Electrical and Computer Engi- 
neering); Schrimpf, R.D.; Fleetwood, D.M.; Pease, R.L.; Combs, 
W.E. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-930704-3: Nu- 
clear and space radiation effects conference, Snowbird, UT (United 
States), 19-23 Jul 1993). Order Number DE93009623. Source: 
OSTI; NTIS; GPO Dep. 

The dose-rate dependence of the total-dose response of bipolar 
transistors is mapped for several dose rates. comparisons are 
made between the total-dose response in x-ray and ®°Co irradia- 
tions. Implications for hardness assurance are discussed. 


21059 (SAND—93-0381C) Charge separation in bipolar tran- 
sistors. Nowlin, R.N. (Arizor.a Univ., Tucson, AZ (United States). 
Dept. of Electrical and Computer Engineering); Kosier, S.L.; 
Schrimpf, R.D.; Combs, W.E.; Fleetwood, D.M. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930704—-4: Nuclear and space radiation 
effects conference, Snowbird, UT (United States), 19-23 Jul 1993). 
Order Number DE93009624. Source: OSTI; NTIS; GPO Dep. 

The effects of the midgap-level interface trap density and net 
oxide charge on the total-dose gain degradation of a bipolar tran- 
sistor are separately identified. The superlinear dose dependence 
of the excess base current is explained. 


21060 (SAND-93-0531C) Effects of device scaling and ge- 
ometry on MOS radiation hardness assurance. Shaneyfelt, 
M.R.; Fleetwood, D.M.; Winokur, P.S. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930704—6: Nuclear and space radiation effects conference, 
Snowbird, UT (United States), 19-23 Jul 1993). Order Number 
DE93009832. Source: OSTI; NTIS; GPO Dep. 

MOS total-dose response is shown to depend strongly on transis- 
tor gate length. Simple scaling models cannot predict short-channel 
device response from long-channel results. Hardness assurance 
implications are discussed for weapon and space environments. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 21198, 21205 


4405 Thermal Instrumentation 
Refer also to citation(s) 19692, 20432 


21061 (LBL-33349) Novel low temperature superconduct- 
ing bolometers. Nahum, M. (Lawrence Berkeley Lab., CA (United 
States)); Richards, P.L.; Gaidis, M.; Prober, D.E. Lawrence Berke- 
ley Lab., CA (United States). Nov 1992. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-921217-5: 17. annual Society of Photo- 
Optical Instrumentation Engineers (SPIE) international conference 
on infrared and millimeter wave sources, Pasadena, CA (United 
States), 14-18 Dec 1992). Order Number DE93010433. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have designed and fabricated novel antenna-coupled super- 
conducting bolometers for submillimeter and millimeter waves, 





which make use of the thermal boundary resistance between 
metals and insulators and the trapping of quasiparticles at metal- 
superconductor interfaces. We have used these devices to make 
measurements of the frequency response and optical efficiency of 
the log-periodic antennas between 90 GHz to 1.8 THz. 


4406 Optical Instrumentation 


Refer also to citation(s) 19403, 20388, 20644, 20676, 20677, 
20741, 21141, 21762, 22174 


21062 (LA-SUB-—93-36/2) Traveling-wave modulator test re- 
sults: TW-2. Los Alamos National Lab., NM (United States). 22 
Jan 1988. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93010567. Source: OSTI; NTIS; GPO Dep. 

This device is a single Mach-Zehnder interferometer with two 
independent electrode sets, one for DC bias and one for RF modu- 
lation. The operating wavelength is 0.83 um. The RF electrodes 
are a “coplanar waveguide” emission line with approximately a 5 
yum gap and 20 um center electrode width, made with 3.0 um thick 
gold. There is a 3500 A thick SiO, isolation layer. The electrodes 
are coated with a few microns of polyamide to increase their 
breakdown voltage. The characteristic impedance of this transmis- 
sion line is about 22 Q. The modulator length is 4.0 mm, and the 
transmission line extends approximately 16 mm beyond this before 
termination by two 40 Q BeO chip resistors in parallel. The extra 
length is to damp out reflections from the termination at high fre- 
quencies. The DC resistance of the electrode is 10 2, so the DC 
input impedance is about 30 2. The DC and RF connections use 
the Wiltron K connector, which is compatible with SMA and 3.5 
mm connectors. The input fiber is York 125 um OD HB800/2 
polarization-preserving fiber (obtained from LANL). The output fiber 
is 125 um OD single-mode fiber (obtained from LANL). The fiber- 
to-device bond was made by putting the fibers in silicon V-grooves 
and cementing the V-grooves to the LINbO; with no other support 
(strain relief is provided near the fiber exit from the package). This 
method has been found to be mechanically rugged and wig with- 
stand temperatures of 0 to 120 °F (this was tested with short 
duration cycling only). The package has been hermetically sealed, 
evacuated, and backfilled with dry nitrogen at 1 psig. 


21063 (UCRL-CR-113095) Airborne Optical Tracking Sys- 
tem Control System Design Study: Phase 1, Final report. 
Lawrence Livermore National Lab., CA (United States); Kaman 
Aerospace Corp., Tucson, AZ (United States). 11 Sep 1992. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93009515. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Kestrel LOS Tracking Program involves the development of 
a computer and algorithms for use in passive tracking of airborne 
targets from a high altitude balloon platform. The computer re- 
ceivers trackingerror signals from a video tracker connected to one 
of the imaging sensors. In addition, an on-board IRU (gyro), ac- 
celerometers, a magnetometer, and a two-axis inclinometer provide 
inputs which are used for initial acquisitions and course and fine 
tracking. Signals received by the control processor from the video 
tracker, IRU, accelerometers, magnetometer, and inclinometer are 
utilized by the control processor to generate drive signals for the 
payload azimuth drive, the Gimballed Mirror System (GMS), and 
the Fast Steering Mirror (FSM). The hardware which will be pro- 
cured under the LOS tracking activity is the Controls Processor 
(CP), the IRU, and the FSM. The performance specifications for 
the GMS and the payload canister azimuth driver are established 
by the LOS tracking design team in an effort to achieve a tracking 
jitter of < 3 yrad, 1 o for one axis. 


21064 (UCRL-ID—112222) Vacuum buffer for the gamme- 
hard sensor. Kruger, H. Lawrence Livermore National Lab., CA 
(United States). Oct 1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93013099. Source: OSTI; NTIS; GPO Dep. 

The gamma-insensitive optical focal plane array, the so-called 
“GAMMA-HARD” sensor, uses an avalanche gas in contact with 
the photocathode. This limits the choice of avalanche gases to 
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those chemically compatible with the standard photocathode mate- 
rials. It is the purpose of this note to describe the design of a 
vacuum buffer between the photocathode and the gas which 
should eliminate the chemical compatibility issue. 


21065 (UCRL-JC—111578) Design of CCD camera system 
for use inside electron beam furnace. Sze, J.S. Lawrence Liver- 
more National Lab., CA (United States). Oct 1992. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9210282-2: Electron beam melting and 
refining, Reno, NV (United States), 25-27 Oct 1992). Order Num- 
ber DE93009525. Source: OSTI; NTIS; GPO Dep. 

The design of a wide dynamic range camera system for use in- 
side Electron Beam furnaces is presented. The camera system is 
designed for used in high vacuum and in a high radiant heat flux 
environment looking directly into a high metallic vapor flux. In addi- 
tion, the camera is designed to have a dynamic range that can 
provide a good image in both low light level conditions as well as 
in high brightness situations as when the electron beam impinging 
on the melt surface. An analysis is given for estimating the dy- 
namic range of the camera imaging system and the camera 
cooling requirements. Techniques for capturing and recording video 
images are also presented. The application of various optical filters 
and liquid crystal variable attenuators for the camera imaging sys- 
tem is discussed 


21066 (UM-P-—92/51) Confocal profilometer with nanomet- 
ric vertical resolution. Butler, D.J.; Horsfall, A.; Hrynevych, M.; 
Kearney, P.D.; Nugent, K.A. Melbourne Univ., Parkville, VIC (Aus- 
tralia). School of Physics. [1992]. [14p.] Sponsored by Australian 
Research Council, Canberra, ACT (Australia). Order Number 
DE93622698. Source: OSTI; NTIS (US Sales Only); INIS. 

An optical system is described which is based on the method of 
Kobayashi et al. The instrument is capable of simultaneous confo- 
cal imaging and profilometry with nanometric (nm) vertical 
resolution. The profile is independent of the reflectivity of the sam- 
ple and is obtained by raster-scanning the sample without active 
feedback. It is shown that the vertical resolution of this technique 
may be extended down to 1 nm and have recorded images with a 
resolution of better than 3 nm. The concept and design is consider- 
ably simpler than most optical profilometers and may represent the 
most affordable method of profilometry with nanometric resolution 
available. 15 refs., 6 figs. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


21067 (DOE/ER/14064-T1) Two and three dimensional 
magnetotelluric inversion: Final report. Booker, J. Washington 
Univ., Seattle, WA (United States). [1993]. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
89ER14064. Order Number DE93012233. Source: OSTI; NTIS; 
GPO Dep. 

Electricai conductivity depends on properties such as the pres- 
ence of ionic fluids in interconnected pores that are difficult to 
sense with other remote sensing techniques. Thus improved 
imaging of underground electrical structure has wide practical im- 
portance in exploring for groundwater, mineral and geothermal 
resources, and in assessing the diffusion of fluids in oil fields and 
waste sites. Because the electromagnetic inverse problem is fun- 
damentally multi-dimensional, most imaging algorithms saturate 
available computer power long before they can deal with the com- 
plete data set. We have developed an algorithm to directly invert 
large multi-dimensional data sets that is orders of magnitude faster 
than competing methods. We have proven that a two-dimensional 
(2D) version of the algorithm is highly effective for real data and 
have made substantial progress towards a three-dimensional (3D) 
version. We are proposing to cure identified shortcomings and sub- 
stantially expand the utility of the existing 2D program, overcome 
identified difficulties with extending our method to three-dimensions 
(3D) and embark on an investigation of related EM imaging tech- 
niques which may have the potential for even further increasing 
resolution. 
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21068 (DOE/ER/14313-1) Midpoint technical report. Tripp, 
A.C. Utah Univ., Salt Lake City, UT (United States). Dept. of Geol- 
ogy and Geophysics. 19 Apr 1993. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-93ER14313. 
Order Number DE93013294. Source: OSTI; NTIS; GPO Dep. 

The research covers high-resolution imaging of electrical conduc- 
tivity using low-frequency electromagnetic fields. This report 
contains two appendices: progress made in optimizing a 3D inte- 
gral equations forward modeling code for imaging, and a technique 
for improving the resolution of the inverse problem. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 19346, 19348, 19814, 19922, 20206, 
20214, 20485, 20576, 20672, 20777, 21132, 21688, 22172, 22525 


21069 (DOE/ER/61173-T1) Velocity measurements of low 
Reynolds number tube flow using fiber-optic technology. 
Bianchi, J.C. Vermont Univ., Burlington, VT (United States). Mar 
1993. 78p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER61173. Order Number 
DE93009865. Source: OSTI; NTIS; GPO Dep. 

In 1988 Nielsen started work to measure the spatial variability of 
the mass flux vector being transported in a porous medium. To 
measure the spatial variability of the mass flux vector, the spatial 
variability of its components(velocity, concentration) must be mea- 
sured. Nielsen was successful in measuring the pore level 
concentration at many different pores and in verifying the assump- 
tion that a nonuniform concentration field exists within the mixing 
zone between two miscible fluids. However, Nielsen was unable to 
conduct the necessary pore level velocity measurements needed. 
Nielsen's work is being continued and a probe is being developed 
that will measure both velocity and concentration components at 
pore level. The probe is essentially the same probe used to make 
the pore level concentration measurements with added capabilities 
needed to make the velocity measurements. This probe has sev- 
eral design variables, dealing primarily with the velocity component, 
that need further investigation. The research presented in this the- 
sis investigates these parameters by performing experiments in a 
capillary tube. The tube is a controlled system where the velocity 
of the fluid can be determined from the volumetric flow rate using 
Poiseuille’s solution for viscous flow. Also, a statistically based re- 
lationship between the velocity measured with the probe and the 
velocity determined from the volumetric flow rate has been devel- 
oped. 


21070 (DOE/PC/92106-T1) Charge distribution analysis of 
catalysts under simulated reaction conditions: Technical 
progress report, October 1, 1992—December 31, 1992. Freund, 
F. Surface/interface, Inc., Mountain View, CA (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92106. Order Number 
DE93013604. Source: OSTI; NTIS; GPO Dep. 

Charge Distribution Analysis (CDA) is a technique for measuring 
mobile charge carriers in dielectric materials. CDA is based on 
dielectric polarization in an electric field gradient. The CDA appara- 
tus is now under construction. 3 figs. 


21071 


(DPW-3871) Inspection of samplers at ANL: Trip re- 
port, November 14, 1951. Llewellyn, W.E. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). 3 Dec 1951. 3p. 


Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-452). Order Number 
DE93011147. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
On November 14, 1951 the new ANL semi-works samplers were 
demonstrated by S. Larowsky and M. Levenson to a du Pont group 
which included C. R. Johnson and D. B. Mitchell, Engineering De- 
partment, S. D. Smiley, R. B. Fenninger, and W. E. Llewellyn, 


AED. This report documents the information gathered from the 
demonstration. 


21072 (LA-SUB-93-144) High speed dual spectrometer 
(HSDS): [Final report]. Potter, D.W. (Science Applications Interna- 
tional Corp., Bellevue, WA (United States)); Anderson, H.R.; Olson, 
J.R. Los Alamos National Lab., NM (United States); Science Appli- 
cations International Corp., Bellevue, WA (United States). 2 
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Apr 1991. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93010748. Source: OSTI; NTIS; GPO Dep. 

The HSDS instrument counts charged particles in two channels, 
one for electrons and one for ions, at a selected energy. Acquisition 
of data begins upon receipt of an acquisition pulse and continues 
in 1ys intervals for up to 16,383 intervals. The energy accepted by 
the analyzers is fixed during each acquisition cycle, then steps to a 
new energy for the next cycle. This document describes the opera- 
tion, installation, and construction of the instrument. We remind you 
that this is a one-of-a-kind instrument and therefore this documen- 
tation is not as complete as one could expect for a mass-produced 
piece of hardware. The instrument can function fully only with the 
sensor in vacuum. However, much of the instrument operation can 
be checked out and verified when the sensor is at atmospheric 
pressure. The high voltage bias on the electron multipliers (chan- 
neltrons) should only be turned on when the instrument is in 
vacuum (< 10-4 torr). This document describes first the general 
operation of the instrument, then the installation and initial check 
out, and finally the design and construction of the instrument. 


21073 (LRP—464/92) Measurement of the electric field 
pattern of a Fabry-Perot resonator used in quasi-optical gy- 
rotrons. Roulin, M. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Tran, M.Q.; Hogge, J.P. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Oct 1992. [11p.] Order Number DE93617871. 
Source: OSTI; NTIS; INIS. 

The field pattern of the resonator used in a quasi-optical gyrotron 
operating in the millimetre wave range is measured. Two res- 
onators are studied: one composed of a spherical mirror and an 
ellipsoidal grating and the other symmetric using two mirrors with 
annular slots. The measurements indicate that the electric field dis- 
tribution is gaussian, in spite of the complex geometry of the 
resonator, and thus provide an experimental basis for the assump- 
tion often used to compute the efficiency of quasi-optical gyrotrons. 
(author) 9 figs., 8 refs. 


21074 Three axis velocity probe system. Smith, N.S. Jr.; 
Fasching, G.E.; Utt, C.E. To Dept. of Energy. 10 Apr 1991. USA 
patent application 7-683,014. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93012021. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a three-axis velocity probe system 
for determining three-axis positional velocities of small particles in 
fluidized bed systems and similar applications. This system has a 
sensor head containing four closely-spaced sensing electrodes of 
small wires that have flat ends to establish a two axis plane, e.g., a 
X-Y plane. Two of the sensing electrodes are positioned along one 
of the axes and the other two are along the second axis. These 
four sensing electrodes are surrounded by a guard electrode, and 
the outer surface is a ground electrode and support member for 
the sensing head. The electrodes are excited by, for example, a si- 
nusoidal voltage having a peak-to-peak voltage of up to 500 volts 
at a frequency of 2 MHz. Capacitive currents flowing between the 
four sensing electrodes and the ground electrode are influenced by 
the presence and position of a particle passing the sensing head. 
Any changes in these currents due to the particle are amplified and 
synchronously detected to produce positional signal values that are 
converted to digital form. Using these digital forms and two values 
of time permit generation of values of the three components of the 
particle vector and thus the total velocity vector. 


21075 ~— Elimination of “memory” from sample handling and 
inlet system of a mass spectrometer. Chastgner, P. To Dept. of 
Energy. 8 May 1991. USA patent application 7-697 ,042. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE93012004. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes a method for preparing the sample han- 
dling and inlet system of a mass spectrometer for analysis of a 
subsequent sample following analysis of a previous sample com- 
prising the flushing of the system interior with supercritical CO. 





and venting the interior. The method eliminates the effect of sys- 
tem “memory” on the subsequent analysis, especially following 
persistent samples such as xenon and krypton. 


21076 (SAND—93-0451C) Modal testing using a_ full 
instrumentation technique. Dorrell, L. Sandia National Labs., Al- 
buquerque, NM (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930561-—2: 39. international instrumentation symposium, Al- 
buquerque, NM (United States), 2-6 May 1993). Order Number 
DE93009635. Source: OSTI; NTIS; GPO Dep. 

The Modal Group at Sandia National Laboratories performs a va- 
riety of tests on structures ranging from weapons systems to wind 
turbines. The desired number of data channels for these tests has 
increased significantly over the past several years. Tests requiring 
large numbers of data channels makes roving, accelerometers im- 
practical and inefficient. The Modal Lab has implemented a method 
in which the test unit is fully instrumented before any data 
measurements are taken. This method uses a 16 channel data ac- 
quisition system and a mechanical switching setup to access each 
bank of accelerometers. A data base containing all transducer sen- 
Sitivities, location numbers, and coordinate information is resident 
on the system enabling quick updates for each data set as it is 
patched into the system. Ibis method has reduced test time consid- 
erably and is easily customized to accommodate data acquisition 
systems with larger channel capabilities. 


21077 (SAND-93-0518C) The use of DFT windows in 
signal-to-noise ratio and harmonic distortion computations. 
Solomon, O.M. Jr. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930577—-1: Instrumentation and measurement technology 


conference, Irvine, CA (United States), 18-20 May 1993). Order 
Number DE93009800. Source: OSTI; NTIS; GPO Dep. 
The discrete Fourier transform (DFT) is used frequently used in 


the computation of the signal-to-noise ratio (SNR) and harmonic 
distortion. To estimate the SNR or harmonic distortion, a sine wave 
is applied to the digitizing system under test. When the data record 
contains an integer number of cycles of the sine wave, energy 
from the sine wave and its harmonics does not leak into adjacent 
DFT frequency bins. Each harmonic occupies one an only one 
DFT frequency bin. To find the root-mean-square (RMS) value of a 
harmonic from its DFT, one computes the magnitude of the DFT 
value at the single frequency of the harmonic. When the DFTs of 
the fundamental and its harmonics are single lines, the SNR and 
harmonic distortion are easy to compute. When the data record 
contains a non-integer number of cycles of the sine wave, energy 
leaks from the sine wave and its harmonics to adjacent frequen- 
cies. The literature contains several approaches to problem of 
determining which DFT components correspond to a sine wave 
harmonic. This paper describes how to estimate the RMS value of 
a sine wave from its DFT with special attention to the selection of 
the DFT window. The set of DFT frequencies which comprise a 
harmonic depends on the DFT window, the length of the DFT, and 
the number of bits of the digitizer. Criteria are developed for choos- 
ing the DFT frequencies that correspond to a sine wave. These 
criteria lead to better choices of DFT windows for SNR and har- 
monic distortion calculations. 


21078 (SAND-93-8208) Advanced coordinate measuring 
machine at Sandia National Laboratories/California. Pilkey, 
R.D.; Kievgard, P.A. Sandia National Labs., Livermore, CA (United 
States). Mar 1993. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DR00789. Order Number 
DE93010618. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories/California has acquired a new 
Moore M-48V CNC five-axis universal coordinate measuring ma- 
chine (CMM). Site preparation, acceptance testing, and _ initial 
performance results are discussed. Unique features of the machine 
include a ceramic ram and vacuum evacuated laser pathways 
(VELPS). The implementation of a VELPS system on the machine 
imposed certain design requirements and entailed certain start-up 
problems. The machine's projected capabilities, workload, and re- 
search possibilities are outlined. 
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21079 (SVF-453) Mobile instruments as backup for contin- 
uous emission monitoring systems. Sjoeberg, M. (Vattenfall 
Utveckling AB, Vaellingby (Sweden)); Carlsson, Lieselotte. 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden); Vat- 
tenfall Utveckling AB, Vaellingby (Sweden). Dec 1992. 43p. (in 
Swedish). (VF-GU-V—92-59). Order Number DE93784866. Source: 
OSTI; NTIS. 

Diagrams and tables with text in English. 

Many continuous emission monitoring systems (CEMS) have 
been installed in Swedish heat and power generating plants over 
the last years. Several of these CEMS are used to monitor NO, 
emissions for the payment of environmental fees for NO, emis- 
sions. The NO, fees have to be paid at a fixed high rate during an 
eventual breakdown of the CEMS. This makes it economically in- 
teresting to keep the CEMS in good operating order, but should 
also create a need for backup equipment that can be used during 
periods with CEMS breakdown and overhaul. Such a back-up 
equipment would be used continuously only for short periods dur- 
ing which supervision and calibration could be frequent. On the 
market today several types of simpler instruments with electro- 
chemical cells are available. The report presents the results from 
tests of 3 instruments of this type, in the price range 70-150 KSEK 
approx. All 3 instruments were equipped to measure O2, NO, NOs, 
CO and SOs. Tests were carried out at the laboratory and at a 
bark- and oilfired boiler. The purpose of the tests was to check in- 
strument performance compared to authority regulations and to get 
experience of the instruments function during realistic plant condi- 
tions. None of the laboratory tests showed results that exceeded 
authority regulations. The performance tests at the boiler gave 
more mixed results. Some of the test results exceeded the regula- 
tions for one or other of the instruments, but no generally negative 
result for the measurement principle as such could be noted. The 
overall conclusion is that this type of instruments, properly used 
and maintained, can constitute a good back-up for CEMS in many 
plants. (2 refs., 20 figs., 5 tabs.). 


21080 (UCRL-JC—109615) A new tubeless nanosecond 
streak camera based on optical deflection and direct CCD 
imaging. Lai, C.C. Lawrence Livermore National Lab., CA (United 
States). Dec 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9209188— 
10: 20. international congress on high speed photography and 
photonics, Victoria (Canada), 25-26 Sep 1992). Order Number 
DE93011893. Source: OSTI; NTIS; GPO Dep. 

A new optically deflected streaking camera with performance of 
nanosecond-range resolution, superior imaging quality, high signal 
detectability, and large format recording has been conceived and 
developed. Its construction is composed of an optomechanical de- 
flector that deflects the line-shape image of spatial-distributed 
time-varying signals across the sensing surface of a cooled scien- 
tific two-dimensional CCD array with slow readout driving 
electronics, a lens assembly, and a desk-top computer for prompt 
digital data acquisition and processing. Its development utilizes the 
synergism of modern technologies in sensor, optical deflector, op- 
tics and microcomputer. With laser light as signal carrier, the 
deflecting optics produces near diffraction-limited streak images re- 
solving to a single pixel size of 25u. A 1kxik-pixel array can thus 
provide a vast record of 1,000 digital data points along each spatial 
or temporal axis. Since only one photon-to-electron conversion 
exists in the entire signal recording path, the camera responses lin- 
early to the incident light over a wide dynamic range in excess of 
10*:1. Various image deflection techniques are assessed for imag- 
ing fidelity, deflection speed, and capacity for external triggering. 
Innovative multiple-pass deflection methods for utilizing optome- 
chanical deflector have been conceived and developed to attain 
multi-fold amplification for the optical scanning. speed across the 
CCD surface at a given angular deflector speed. Without signifi- 
cantiy compromising imaging. quality or flux throughput efficiency, 
these optical methods enable a sub-10 ns/pixel streak speed with 
the deflector moving benignly at 500 radians/second, or equiva- 
lently 80 revolutions /second. Test results of the prototype 
performance are summarized including a spatial resolution of 10 Ip/ 
mm at 65% CTF and a temporal resolution of 11.4 ns at 3.8 ns/ 
pixel. 
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21076, 21232, 21683 


21081 (ANL/EAIS/CP—79230) Modeling battlefield sensor 
environments with an Object Database Management System. 
Woyna, M.A.; Christiansen, J.H.; Hield, C.W.; Simunich, K.L. 
Argonne National Lab., IL (United States). Environmental Assess- 
ment and Information Sciences Div. [1993]. 3p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9305174—1: ACM SIGMOD in- 
ternational conference on management of data, Washington, DC 
(United States), 26-28 May 1993). Order Number DE93011755. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Visual Intelligence and Electronic Warfare Simulation 
(VIEWS) Workbench software system has been developed by Ar- 
gonne national laboratory (ANL) to enable Army intelligence and 
electronic warfare (IEW) analysts at Unix workstations to conve- 
niently build detailed IEW battlefield scenarios, or “sensor 
environments”, to drive the Army’s high-resolution IEW sensor per- 
formance models. VIEWS is fully object-oriented, including the 
underlying database 


21082 (CONF-920384—Summ.) Interagency Advanced 
Power Group (IAPG) meeting compendium: October 1991- 
December 1992. Horizon Data Corp., Reston, VA (United States). 
Power Information Center. Jan 1993. 130p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC01-90CE90053. 
From Interagency Advanced Power Group (IAPG) spring sympo- 
sium; Alexandria, VA (United States); 31 Mar - 2 apr 1992. Order 
Number DE93006189. Source: OSTI; NTIS; GPO Dep. 

Under the direction of the Interagency Advanced Power Group 
(IAPG), the Power Information Center (PIC) provides support ser- 
vices for each IAPG information exchange session. IAPG members 
meet a minimum of once each year to share programmatic and 
technical information on federally funded research and develop- 
ment (R&D) projects in the area of advanced power. This R&D is 
directed by one of the five IAPG member agencies-the US Army, 
US Navy, US Air Force, US Department of Energy, and the Na- 
tional Aeronautics and Space Administration. Affiliated Federal 
groups and federally funded research and development centers 
can also participate. To enhance the exchange of information 
between Government researchers, this 1992 IAPG Meeting Com- 
pendium has been assembled. This publication is a re-printing of 
abstracts of each IAPG presentation offered during 1991-1992. The 
information is arranged chronologically by IAPG meeting. During 
the 1992 IAPG meeting year, there were presentations restricted to 
Government audiences only. These “Restricted” minutes have not 
been included in this compilation. 


21083 (CONF-930403-32) Workspace optimization and 
kinematic design of the Future Armor Rearm System manipu- 
lator. March-Leuba, S.; Kress, R.L. Oak Ridge National Lab., TN 
(United States). [1993]. 9p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Agreement 1892-A078-A1. From 5. topical meeting on robotics and 
remote systems; Knoxville, TN (United States); 26-29 Apr 1993. 
Order Number DE93009723. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This paper presents a study of the kinematics of the Future Ar- 
mor Rearm System (FARS) manipulator. The design of some of 
FARS lengths and angular constraints with the goal of optimization 
of the workspace is also presented. The manipulator has five de- 
grees of freedom (DOFs), of which the first four are rotational, and 
the fifth is prismatic. The goal of the FARS vehicle is to reload the 
Army’s M1A1 Block Ill tank automatically. The automated shell- 
handling hardware is composed of three major systems: carousers 
used for storage and selection of shells, the lift table used for 
transfer of shells from the carousel to the boom, and the articu- 
lated boom, docking port, and boom conveyor used for transfer of 
shells along the boom into the M1A1 Block Ili tank. The articulated 
boom plus the extra rotational DOF of the boom base constitute 
the FARS manipulator. The shells are to be transferred through the 
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interior of the manipulator. Angular joint constraints cannot be 
large, because the shells are long and cannot turn in a small sharp 
angle. This size limitation creates a very constrained workspace. 
An optimization design of lengths and angular constraints is pre- 
sented here to maximize the workspace of the FARS manipulator. 


21084 (CONF-930403-50) Control system for the Future 
Armor Rearm System. Glassell, R.L.; Lloyd, P.D.; Kress, R.L. 
Oak Ridge National Lab., TN (United States). [1993]. 9p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. Agreement: 1892-A078-A1. 
From 5. topical meeting on robotics and remote systems; Knoxville, 
TN (United States); 26-29 Apr 1993. Order Number DE93010281. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Future Armor Rearm System project goal was to design and 
build a proof-of-principle automatic ammunition resupply system for 
the US Army’s M1A1 Block Ill tank. The resulting system has five 
major subsystems. An armored vehicle provides system mobility. A 
rotating floor on the vehicle combined with a three-joint, four- 
degree-of-freedom (DOF) arm provides a five-DOF system capable 
of physically docking with a tank. The three other subsystems, an 
arm conveyor, storage carousers, and a lift table, work together in 
a coordinated manner to meet the automated shell-handling 
requirements. The control system was developed by using a dual- 
Central Processing Unit (CPU) VME system naming multiple 
processes. high-level processes use state logic to control low-level 
processes that actually control the equipment An event-based 
communications system was developed to facilitate intra-CPU com- 
munications between processes. The two CPUs run independently 
of each other but can communicate by passing data through 
shared memory locations. This control system architecture may be 
applicable to any system that must control and coordinate multiple 
pieces of equipment operating together. 


21085 (DOE/DP-0109-5-R0) Complex-21 Reconfiguration 
Program Quality Assurance Requirements Document. USDOE 
Assistant Secretary for Defense Programs, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for 
Weapons Complex Reconfiguration. 5 Jan 1993. 10p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE93007527. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This Quality Assurance Requirements Document (QARD) estab- 
lishes QA requirements for the Weapons Complex Reconfiguration 
Program (Program). It is applicable to all work performed by Pro- 
gram participants associated with the design, construction, 
fabrication, and acceptance testing of Program facilities and equip- 
ment. The system of QA management controls, developed and 
implemented by Program participants to satisfy the requirements, 
extends from planning and conducting basic research and develop- 
ment, scientific and environmental investigation, and engineering 
design to the fabrication, construction, and eventual acceptance of 
all Program facilities and equipment. 


21086 (KCP-613-5164) Characterization and optimization 
of a Hot Air Solder-Leveling System. Penniston, R.R. Jr.; Stock- 
dale, D.A. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Mar 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE93010188. Source: OSTI; NTIS; GPO Dep. 

The characterization and optimization of a new Hot Air Sokkr- 
Leveling (HASL) System in the Printed Wiring Board Fabrication 
Area was initiated to reduce the variability and defects in printed 
wiring board solder coatings. This body of work continues to pro- 
vide information on the mechanics of solder coating, and allows us 
to predict the required process adjustments based on board type 
and geometry. The previous HASL system contained several pro- 
cesses (flux, preheat, solder-coat, cooldown) within one piece of 
equipment. The new system physically separates these processes 
using in-line conveyors. Parameters affecting these processes 
were brainstormed and evaluated using the MaHo Perez-Wilson 
methodology (MPCpS). The critical parameters were identified and 
segregated according to individual process. Each process was 
characterized for materials used, machine settings, and their effect 
(potential and actual) on product. Due to the wide-ranging affect of 
the preheat and solder-leveling machine settings, the first decision 
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made was to restrict the characterization to duplication of the coat- 
ing obtained from the previous system. Adoption of the parameters 
used on the previous system allowed a reduction in the number of 
evaluations required to establish initial machine settings (solder pot 
dwell times, solder temperature, preheat temperature, etc.). 
Activities in-work include a formal statistical analysis of the solder- 
leveling capabilities, and completion of Optimization activities. 


21087 (LALP—93-6) Armor/anti-armor design and testing 
capabilities at the Los Alamos National Laboratory. Finney, M. 
(ed.); Gates, R.M. (comp.). Los Alamos National Lab., NM (United 
States). Mar 1993. 40p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93009118. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

At Los Alamos National Laboratory we offer an extensive variety 
f unique capabilities for developing new armor/anti-armor (A®) tech- 
nology and for improving existing A® technology. Many of our 
technical groups have years of experience in A® research and de- 
velopment. These groups include Military Systems Analysis; 
Technical Engineering Support; Ceramics Science and Technology; 
Materials Research and Processing Science; Materials Technology: 
Metallurgy, Hydrodynamic Applications; and Analysis and Testing. 
Our technical groups also have programmatic experience in hydro- 
dynamics of high explosives, detonation and electronics of firing 
systems, properties of materials (especially at high strain rates and 
extreme pressures), computer modeling, dynamic testing and 
diagnostics, and system integration. Supporting this kind of pro- 
grammatic work requires exemplary equipment, software, and 
facilities to provide the capabilities to develop A® technology. Our 
newest capabilities include a new pulsed-diode x-ra machine; cin- 
eradiography systems; double-length 175-mm gun; development of 
hydrocode for one-, two-, and three-dimensional analysis of A® 
phenomena; and a new, fully equipped, dynamic testing range. 
This brochure is designed to highlight our unique capabilities in A® 
technology. These assets include radiography, specialized diagnos- 
tic equipment, powder guns, photography, range capabilities, 
computation, and materials science and technology R&D capabili- 
ties. Other assets covered in this brochure have the potential to 
advance research in A® technology. These assets emphasize our 
design, engineering, and integration capabilities. Major topics in 
this area include fire circuitry R&D, environmental testing, resource 
integration, material sciences and technology capabilities, and non- 
destructive testing. 


21088 (SAND—92-0406) Characteristic and development re- 
port SA3581/MC4196 lightning arrestor connector (LAC). 
Konnick, P.J. (Sandia National Labs., Albuquerque, NM (United 
States)); Gabert, G.; Bradley, K.; Washington, W. Sandia National 
Labs., Albuquerque, NM (United States). Mar 1993. 121p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93010610. Source: OSTI; 
NTIS; GPO Dep. 

This report describes the design, development, manufacturing 
processes, acceptance equipment, test results, and conclusions for 
the SA3581/MC4196 LAC program. Four development groups 
(Identified as Groups 1 through 3 and a Proof of Development 
Build) provided the evaluation criteria for the PPI/TMS production 
units. 


21089 (SAND-93-0731) Spaceborne SAR study: LDRD ‘92 
final report. Bickel, D.L. (Sandia National Labs., Albuquerque, NM 
(United States)); Brock, B.C.; Allen, C.T. Sandia National Labs., Al- 
buquerque, NM (United States). Mar 1993. 116p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93011485. Source: OSTI; NTIS; 
GPO Dep. 

This is the final report for a study performed for the 1992 LDRD 
spaceborne SAR (Synthetic Aperture Radar) study. This report 
presents an overview of some of the issues that must be consid- 
ered for design and implementation of a SAR on a spaceborne 
platform. The issues addressed in this report include: a survey of 
past, present, and future spaceborne SARs; pulse-repetition fre- 
quency (PRF); general image processing issues; transmitter power 
requirements; the ionosphere; antennas; two case studies; and an 
appendix with a simplified presentation on geometry and orbits. 
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21090 (UCRL-ID—110709) CALS Test Network Sacramento 
Air Logistics Center CALS/EDI Transfer Test Number 2: Quick 
short test report. Lawrence Livermore National Lab., CA (United 
States). 3 Mar 1992. 12p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(AITI-1171;CTN-—92-007). Order Number DE93010482. Source: 
OSTI; NTIS; GPO Dep. 

This report details the results from a test conducted between the 
CALS Test Network Office Testbed, the Lawrence Livermore Na- 
tional Laboratory EC/EDI (Electronic Commerce Through Electronic 
Data Interchange) Project, and the Sacramento Air Logistics Cen- 
ter (SM-ALC), McClellan AFB, CA. The test required CALS data 
(MIL-R-28002A Raster) to be sent in an EDI (Electronic Data inter- 
change) envelope over a commercial VAN (Value Added Network). 
CALS Test Network Sacramento Air Logistics Center CALS/EDI 
Data Transfer Test Number 2 Quick Short Test Report. 


21091 (UCRL-ID—112185-Rev.1) US economic competitive- 
ness: A new mission for the DOE Defense Programs’ 
laboratories: Revision 1. Werne, R.W. Lawrence Livermore Na- 
tional Lab., CA (United States). Nov 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93005739. Source: OSTI; NTIS; GPO 
Dep. 

As the United States emerges from the cold war era into a chal- 
lenging future, it is clear that our historic notions of national security 
are evolving. This report discusses the mission of the DOE Na- 
tional Laboratories in their role as problem solvers for the nation. 
An important and continuing part of our national security mission 
will, of course, be defense and energy. But to this has been added 
the mission of enhancing US global economic competitiveness 
through science and technology. Congress formalized this new 
mission in the National Competitiveness Technology Transfer Act 
of 1989. It states in part, “there is a need to enhance United Stated 
competitiveness in both domestic and international markets,” and 
“the federal laboratories and other facilities have outstanding capa- 
bilities in a variety of advanced technologies and skilled scientists, 
engineers and technicians who could contribute substantially to the 
posture of the United States industry in international competition” 
therefore, it is necessary to “enhance collaboration between univer- 
sities, the private sector, and government-owned, contractor 
operated laboratories in order to foster the development of tech- 
nologies in areas of significant economic potential.” 
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21092 (LA-UR-92-2773) Computational analysis of slip in 
PETN. Ritchie, J.P. Los Alamos National Lab., NM (United States). 
[1992]. 13p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
930713—1: 10. detonation symposium, Boston, MA (United States), 
12-16 Jul 1993). Order Number DE92040222. Source: OSTI; 
NTIS; GPO Dep. 

Analysis of slip over two entire planes in crystalline PETN was 
performed. It showed that slip on 100 must always result in con- 
tacts of 1.2 A or less. In contrast, slip on 110 can occur without 
such close approaches. Molecular modeling of slip supposed to be 
stimulated by shocks was also performed. It was found that slip 
was more difficult (that is costly in energy) and led to greater 
molecular distortions in the sensitive direction than the insensitive 
direction. Extensive molecular deformation occurred during slip 
along either of the directions examined. This information has con- 
tributed to our knowledge of the molecular distortions occurring 
during slip, and may be useful in trying to unravel reactivity pat- 
terns. Additional investigations are being performed to examine slip 
along other directions. Also, dynamical calculations simulating the 
shock and the motions it induces are in progress. 


21093 (LA-UR-92-2793) Direct Monte Carlo simulation of 
the chemical equilibrium composition of detonation products. 
Shaw, M.S. Los Alamos National Lab., NM (United States). [1992]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-7405-ENG-36. (CONF-930713-3: 10. detonation sym- 
posium, Boston, MA (United States), 12-16 Jul 1993). Order 
Number DE92040372. Source: OSTI; NTIS; GPO Dep. 

The equation of state of detonation products is a crucial part of 
any calculation of reacting explosives and their effects. A new 
Monte Carlo simulation method has been developed which allows 
for chemical equilibration as a natural part of a single simulation; 
this method is designated NatomsPT ensemble Monte Carlo since 
the number of atoms is held constant. The partition function for the 
collection of atoms is rewritten as a a sum over all molecular parti- 
tion functions. The new method is applied to a variety of test cases 
relevant to detonation products, such as No + Op = 2NO at 30 
GPa and 3000 K. Work is in progress on combining the NatomsPT 
ensemble with the Gibbs ensemble for simulating a fluid- fluid 
phase segregation. 2 refs. (DLC) 


21094 (LA-UR-—92-2794) The calculation of electrostatic 
interactions and their role in determining the energies and ge- 
ometries of moijecular HE crystals. Kober, E.M.; Copenhaver, 
A.S.; Ritchie, J.P. Los Alamos National Lab., NM (United States). 
[1992]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-930713-4: 10. detonation 
symposium, Boston, MA (United States), 12-16 Jul 1993). Order 
Number DE92040374. Source: OSTI; NTIS; GPO Dep. 

The properties (crystalline density, orientation, defects, H bonds) 
of high explosive (HE) single crystals affect the performance and 
sensitivity of the material. A computer code is being developed to 
model and predict the properties of molecular HE crystals. The in- 
termolecular interaction energy is the sum of repulsion, dispersion, 
and electrostatic contributions. A more accurate electrostatic treat- 
ment has been implemented by using multipole expansions. The 
formulations have been implemented into the crystallographic pack- 
ing code PCK/ME. The performance of this program was evaluated 
with a series of HE and other organic compounds. Crystal struc- 
tures for a set of 15 molecules were optimized using the model 
with quadrupole level expansion for the electrostatics. The largest 
errors were for systems with strong hydrogen bonds; corrections 
were applied. The electrostatic interaction energy was equal to 


about half the total interaction energy for almost all the molecules. 
9 refs. (DLC) 


21095 (LA-UR-92-2824) The use of quantum chemistry to 
estimate the performance and properties of explosives. Ritchie, 
J.P. Los Alamos National Lab., NM (United States). [1992]. 17p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930713-2: 10. 
detonation symposium, Boston, MA (United States), 12-16 Jul 
1993). Order Number DE92040369. Source: OSTI; NTIS; GPO 
Dep. 

The ready availability of high speed computers has led to the de- 
velopment of quantum chemistry techniques that can provide a 
variety of information about molecules. Heats of formation, geome- 
tries, vibrational frequencies, and charge distributions can be 
obtained with reasonable reliability. Depending upon the quantity of 
interest and the chemical composition of the molecule, the associ- 
ated computer costs may range from moderate, requiring only 
scientific workstations, to immense, requiring current generation su- 
per computers and beyond. In addition, a wide assortment of 
techniques and programs from which to choose exist, each with its 
own strengths and weaknesses. This variety may seem baffling to 
the applications oriented non-specialist. Moreover, it is prudent to 
acknowledge that many quantities commonly used in estimating 
the performance of explosives can be obtained more cheaply and 
more accurately using methods that are not quantum chemical in 
nature. Such methods can be used quite effectively, provided that 
they have been properly parametrized in the regime of interest and 
that they are capable of producing information that is physically re- 
alistic. Nevertheless, quantum chemical techniques offer the 
opportunity of going beyond the familiar territory of C,H,N,O com- 
pounds. In addition, they also are capable of providing information 
about hypothetical molecules and states of matter. In this paper, 
two applications of quantum chemistry are described. The approach 
in each of these cases illustrates an informed choice of state-of- 
the-art techniques to obtain the desired results in a timely fashion. 
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21096 (LA-UR-93-921) Super critical water oxidation on 
energetic materials. Sanchez, J.A. Los Alamos National Lab., NM 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-93041 10— 
2: 1993 MAES national symposium on super critical water oxidation 
on energetic materials, Long Beach, CA (United States), Apr 1993). 
Order Number DE93010704. Source: OSTI; NTIS; GPO Dep. 

Supercritical water oxidation (SCWO) is an innovative process for 
the destruction of hazardous wastes that occurs above the critical 
temperature and pressure of water. In this paper we present re- 
sults for the oxidation of simple organic wastes and the destruction 
of explosives. We have tested a 50 gal/day mobile tubular reactor 
using both acetone and hexane as surrogate aqueous wastes in 
reaction with excess oxygen. For acetone, our results indicate that 
the fuel and oxidant can be conveniently premixed before heating 
and the acetone effectively destroyed (>99.999%). By contrast, 
hexane, and likely other insoluble flammable organics must be 
separately preheated to above the critical temperature of water to 
avoid detonation. With regards to the treatment of explosives, we 
have demonstrated detection-sensitivity-limited destruction (typically 
>99.9%) of five explosives, HMX, RDX, TNT, NQ, and PETN, in a 
smaller scale SCWO reactor. Two alternative methods of increasing 
processing throughput for explosives, which have very low solubil- 
ity in water at room temperature, were also investigated. They are 
the use of slurries and the SCWO postprocessing of the products 
of explosives hydrolyzed in low-temperature, basic solutions. 


21097 (LA-UR-93-922) A simple model for explosives for- 
mulation. Rivera, T. Los Alamos National Lab., NM (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-93041 10-— 
1: 1993 MAES national symposium on super critical water oxidation 
on energetic materials, Long Beach, CA (United States), Apr 1993). 
Order Number DE93010703. Source: OSTI; NTIS; GPO Dep. 

A simple model based on surface chemistry is developed, based 
an simple concepts of contact angle, wetting and spreading. Re- 
sults of the modeling can be stated by two simplified “rules of 
thumb”: (1) A liquid will spread on the surface of a solid if the sur- 
face tension of the liquid is lose than the surface free energy of the 
solid, and (2) The liquid having the surface tension nearest that of 
the solid will preferentially wet the surface of the solid. These two 
rules can then be used to define the parameters that constitute a 
process for formulating a plastic bonded explosive (PBX), which is 
a crystalline high-explosive material coated with a small amount of 
plastic polymeric material (the binder). The PBX then can be 
pressed to a high density, and machined to a specific shape. The 
pressed and machined explosive material can then be used in a 
physics experiment to study fundamental properties of either the 
explosive or some other material. 


21098 (SAND-92-1522C) lon Mobility Spectroscopy as a 
means of detecting explosives in soll samples. Rodacy, P.; 
Leslie, P. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-930257-1: 3. in- 
ternational symposium of field screening methods for hazardous 
wastes and toxic chemicals, Las Vegas, NV (United States), 24-26 
Feb 1993). Order Number DE93007595. Source: OSTI; NTIS; 
GPO Dep. 

For a variety of reasons, including its ease of use and high sen- 
sitivity, an increased interest has been shown in the use of lon 
Mobility Spectroscopy (IMS) for the qualitative analysis of explo- 
sives. We have developed techniques that allows IMS to be used 
for quantitative analysis as well, and have applied this capability to 
screening soil and water samples for the presence of explosives. 
The system utilizes the binding energy of the explosive molecules 
to the soil to produce a unique desorption profile. Combining this 
desorption profile with the ion mobility allows accurate, unambigu- 
ous differentiation of the explosive species and eliminates potential 
interferences. We have found it necessary to closely control the 
IMS temperatures, the desorption temperature, and, most impor- 
tantly, the ion chemistry occurring in the IN4S source. We have 
designed and built a thermal desorption/IMS system that provides 
reproducible desorption and analysis of the analyte. We will 
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demonstrate the importance of controlling the ion chemistry, and 
describe the construction and operation of the desorption system. 
Potential interferences, detection limits, selectivity, and reproducibil- 
ity of the system will be described. We have utilized this system for 
the analysis of hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), 
2,4,6-trinitrotoluene (TNT), 2,3-dinitrotoluene, 2,4-dinitrotoluene, 
2,6-dinitrotoluene, 3,4-dinitrotoluene (collectively referred to as 
DNT), ethyleneglycoldinitrate (EGDN), pentaerythritol tetranitrate 
(PETN), and nitroglycerine (NG) in both water and soil samples. In 
this paper, we will restrict our discussion to the analysis of TNT and 
RDX in soils. Those interested in the analysis of other explosives in 
soil, or the analysis of water samples, should contact the authors. 


21099 (SAND—92-1944) Slapper detonator modeling using 
the PSpice© electrical circuit simulator. Peevy, G.R. (Sandia 
National Labs., Albuquerque, NM (United States)); Barnhart, S.G.; 
Furnberg, C.M. Sandia National Labs., Albuquerque, NM (United 
States). Mar 1993. 51p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93011479. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The electrical circuit simulator, PSpice, is now being used to a 
much greater extent by system and firing set design groups to de- 
sign and analyze firing systems. A capability to implement slapper 
detonator data into a PSpice compatible model to aid in such anal- 
yses was needed. This report describes a method for doing this 
that provides both electrical and mechanical performance predic- 
tions for given firing set electrical parameters. 


21100 (SAND—93-0530C) Rocket-triggered lightning stud- 
ies for the protection of critical assets. Morris, M.E.; Fisher, 
R.J.; Schnetzer, G.H.; Merewether, K.O.; Jorgenson, R.E. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 15p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930514—1: Industrial and commercial 
power system conference, Tampa, FL (United States), 3-6 May 
1993). Order Number DE93009633. Source: OSTI; NTIS; GPO 
Dep. 

Lighting protection systems (LPSs) for explosives handling and 
storage facilities have long been designed similarly to those will for 
more conventional facilities. but their overall effectiveness in con- 
trolling interior electromagnetic (EM) environments has still not 
been rigorously assessed. Frequent lightning-caused failures of a 
security system installed in earth-covered explosives storage struc- 
tures prompted the U.& Army and Sandia National Laboratories to 
conduct a program to determine quantitatively the EM environ- 
ments inside an explosives storage structure that is struck by 
lightning. These environments were measured directly during 
rocket-triggered lightning (RTL) tests in the summer of 1991 and 
were computed using linear finite-difference, time-domain (FDTD) 
EM solvers. The experimental and computational results were first 
compared in order to validate the code and were also used to con- 
struct bounds for interior environments corresponding to seven 
incident lightning flashes. The code insults were also used to de- 
velop simple circuit models for the EM field behavior-a process that 
insulted in a very simple and somewhat surprising physical inter- 
pretation of the structure’s response that has significant practical 
and economic implications for design, construction, and mainte- 
nance of such facilities. 


21101 (UCRL-ID—111990) Slow cook-off test results for RX- 
08-FK in a toroidal composite vessel: Test one. Breti, D. 
(Lawrence Livermore National Lab., CA (United States)); Helm, F.; 
von Holtz, E.; Didlake, J.; Ferrario, M.; Spingam, J. Lawrence Liv- 
ermore National Lab., CA (United States); Sandia National Labs., 
Livermore, CA (United States). Sep 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48 ;AC04-76DP00789. Order Number DE93009449. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A slow cook-off test was conducted, during which a toroidal com- 
posite vessel containing 6.5 kg of RX-08-FK Paste Extrudable 
Explosive was subjected to a gradually increasing thermal environ- 
ment of 3.3°C/hr (after an initial 8 hr soak at 74°C). Ten strain 
gauges and seven thermocouples located at various points around 
the toroid were used to provide data, and the entire test was docu- 
mented with two video cameras. Post-test inspection indicated that 
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the result of the test was a deflagration, which occurred after 41 
hours, at an oven temperature of 179°C. A second test is planned 
to verify the results of this test. 


21102 (UCRL-JC—111005) The solubility of <-CL-20 in se- 
lected materials. von Holtz, E.; Ornellas, D.; Foltz, M.F.; Clarkson, 
J.E. Lawrence Livermore National Lab., CA (United States). Aug 
1992. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9209326-1: Ener- 
getic materials for munitions conference, China Lake, CA (United 
States), 22-24 Sep 1992). Order Number DE93009304. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Solubility of the epsilon polymorph of CL-20 was determined in 
thirteen liquids over temperature range ambient to 74C using high 
performance liquid chromatography. The experiments included «- 
CL-20 produced by two different synthesis routes; one lot 
contained a higher level of polymorphic impurity, the other lot con- 
tained a higher level of non-CL-20 impurity. In general, the «-CL-20 
was found to be highly soluble in the solvents with carbonyl 
groups, and relatively insoluble in hydrocarbons and materials con- 
taining ether linkages. The amount of phase conversion to --CL-20 
which occurred during thesolubility testing was measured using 
FRIR, and ranged from essentially zero to ~ 10% conversion. It 
appears that the presence of B-CL-20 in the virgin «-CL-20 lots will 
affect the amount of gamma-phase present in the final residue. 


21103 (UCRL-JC—111338) Numerical modeling of detona- 
tion in solid explosives. Tarver, C.M. Lawrence Livermore 
National Lab., CA (United States). Sep 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9205137-3: International seminar on physics and 
gas dynamics of shock waves, Minsk (Russian Federation), 27 
May - 2 jun 1992). Order Number DE93009292. Source: OSTI; 
NTIS; GPO Dep. 

Current experimental data on detonation waves in solid explo- 
sives can be calculated in one-, two-, and three-dimensional 
hydrodynamic computer codes using reactive flow models. The ig- 
nition and growth model was applied to available experimental data 
on heterogeneous solid explosives based on PETN, TNT, HMX, 
RDX, and TATB. After the reaction rates for an individual explosive 
have been calculated, these rates can be used to first order in mix- 
tures; this has been done for several mixtures. For two- and 
three-dimensional applications, it is best to have at least ten zones 
in the reaction zone; enough zones should be used so that the the 
detonation propagates at CJ velocity and reaches CJ pressure. 
Possible future improvements are considered. 


21104 (UCRL-JC—111995) Energy transfer dynamics and 
impact sensitivity. Fried, L.E.; Ruggiero, A.J. Lawrence Livermore 
National Lab., CA (United States). Dec 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48, (CONF-921101-101: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93009551. Source: OSTI; NTIS; 
GPO Dep. 

In this paper we focus on the relation between impact sensitivity 
and energy transfer rates. When a crystal receives an impact, low 
frequency lattice vibrations (called phonons) are excited. Typical 
phonon frequencies are 0-200 cm~'. This energy must then be 
converted to vibron frequencies (1000-2000 cm-") before bond 
breaking can occur. We derive a simple formula for the energy 
transfer rate in terms of the density of vibrational states and the 
vibron-phonon coupling. We are able to estimate the phonon up- 
conversion rate in widely varying energetic materials such as 
TATB, HMX, and Pb styphnate by examining existing inelastic neu- 
tron scattering data. We find that the estimated energy transfer 
rates in pure unreacted material are strongly correlated with impact 
sensitivity. 
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21105 (CONF-9109114—Vol.2, pp. 3-21) Numerical simula- 
tion to Sandia Junior Jade HE events. Proffer, W.J. (S-Cubed, 
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La Jolla, CA (US)); Halda, E.; Lie, K.; Nilson, R.H.; Rimer, N. 
Lawrence Livermore National Lab., CA (United States). [1991]. 
From 6. symposium on containment of underground nuclear explo- 
sions; Reno, NV (United States); 24-26 Sep 1991. In Sixth 
symposium on containment of underground nuclear explosions: 
Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

To help validate our computational modeling technique for dy- 
namically driven hydrofractures, a series of calculations has been 
done to simulate the growth of fractures which were found on 
mineback in the Sandia ‘Junior Jade’ (JJ) HE experiments. The 
Sandia JJ events consisted of five decoupled 3.8 kg (8 pounds) 
HE shots fired in cylindrical cavities of different volumes in the ze- 
olitized tuff of Rainier Mesa G Tunnel. The different initial cavity 
volumes resulted in different couplings of the explosive energy into 
the walls of the cavity and consequently, different degrees of frac- 
turing. Each event's post-shot cavity was located and characterized 
during mineback, and all post-event fractures were followed and 
mapped. Careful measurements of pre- and post-shot cavity vol- 
ume and cavity pressure decay with time were made. Similar 
cavity pressure and post-shot cavity data from an additional series 
of eight pound tamped shots (the Sandia ‘RS’ events) and from the 
ONETON tamped event in the near vicinity were also available to 


calibrate material properties and models used in the computer cal- 
culations. 


21106 (CONF-9109114—Vol.2, pp. 22-34) DGSH - a high ex- 
plosive stemming experiment. Smith, C.W. (Sandia National 
Labs., Albuquerque, NM (US)); O’Brien, M. Lawrence Livermore 
National Lab., CA (United States). [1991]. From 6. symposium on 
containment of underground nuclear explosions; Reno, NV (United 
States); 24-26 Sep 1991. In Sixth symposium on containment of 
underground nuclear explosions: Proceedings: Volume 2. 360p. 
Order Number DE92041092. Source: OSTI; NTIS (US Sales Only). 

To obtain a phenomenological understanding of grout flow and 
LOS pipe closure processes and to obtain data for a comparison 
with a calculational modeling of the experiment, we drove three 


stemming models with a 454-kg sphere of high explosive. The host 
rock was the water saturated, Tunnel Bed Tuffs of G Tunnel, 
Nevada Test Site. Measurements were made of stress history in 
the free-field tuff and in the stemming material, time of arrival of 
the debris in the LOS pipes, and the pressure in the cavity. Exten- 
sive mineback permitted observation and measurements of 
deformations of the models, and the cavity size and its details. 


21107 (CONF-9109114—Vol.2, pp. 35-52) Calculational anal- 
ysis of the dynamic grout study two experiment. Kilb, D.L. 
(SAIC/Pacifica Technology Division, San Diego, CA (US)); Fogel, 
M.B. Lawrence Livermore National Lab., CA (United States). 
[1991]. From 6. symposium on containment of underground nuclear 
explosions; Reno, NV (United States); 24-26 Sep 1991. In Sixth 
symposium on containment of underground nuclear explosions: 
Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

The dynamic grout study two experiment (DGS2), was a 1,000 Ib 
high-explosive shot performed by Sandia National Laboratories in 
the G-tunnel complex of the Nevada Test Site. The test was de- 
signed to assess the dynamic strength of superclean grout, to 
examine the closure of horizontal-line-of-site (HLOS) pipes, and to 
study stemming flow in the presence of an HLOS pipe. Three mod- 
els were associated with the DGS2 test. This paper will examine 
the DGS2 experiment from a calculational standpoint. Computed 
and measured response for the free-field and each of the three 
models will be compared. What was learned about the deviatoric 
and volumetric material response of each material in the DGS2 ex- 
periment will also be discussed. 


21108 (CONF-91091 14—Vol.2, pp. 53-68) A proposed kiloton 
high-explosive test. Olsen, C.W. (Lawrence Livermore Lab., CA 
(US)). Lawrence Livermore National Lab., CA (United States). 
[1991]. From 6. symposium on containment of underground nuclear 
explosions; Reno, NV (United States); 24-26 Sep 1991. In Sixth 
symposium on containment of underground nuclear explosions: 
Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 
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The most cost effective way of providing a one kiloton equivalent 
chemical explosion that could be compared directly with a similar 
yield nuclear explosion as a seismic source was investigated. It 
was determined that a blasting agent, rather than true high- 
explosive, was preferable. The preferred site is in the N-Tunnel 
complex of Rainier Mesa at the Nevada Test Site. The tentatively 
recommended explosive is a blend of 70% ANFO (a blasting agent 
of ammonium nitrate + 6% diesel fuel oil) and 30% of a proprietary 
emulsion based on ammonium nitrate, which will require a cham- 
ber of 900 m® to provide the desired yield. The estimated cost for 
fielding the project is $2.82M; no costs for add-on experiments or 
analysis are included. The DNA is the logical choice to manage 
fielding of the experiment. The paper discusses the options stud- 
ied, the reasons for the tentative choice of recommendations, and 
the estimated costs. If the test is not conducted before or during 
the 2nd quarter of FY-93, the costs will go up dramatically, since 
DNA will not be maintaining N-Tunnel after that time. 


21109 § (CONF-9109114—Vol.2, pp. 71-80) Material testing at 
high pressure. Fredrich, J.T. (Terra Tek, Inc., Salt Lake City, UT 
(US)); Felice, C.W.; Tester, V.; Nielsen, R.R.; Green, S.J. 
Lawrence Livermore National Lab., CA (United States). [1991]. 
From 6. symposium on containment of underground nuclear explo- 
sions; Reno, NV (United States); 24-26 Sep 1991. In Sixth 
symposium on containment of underground nuclear explosions: 
Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

A pressure vessel has been designed and fabricated for the 
measurement of static mechanical properties at confining pres- 
sures up to 2.0 GPa. The vessel is of the belt type and employs 
six concentric steel rings interference-fit to various pre-stresses. 
The maximum working volume is 2.54 cm in diameter and 5.08 cm 
in length and samples may be tested dry, saturated drained, or 
saturated undrained. Load, axial strain, confining pressure, and 
radial strain are measured outside of the pressure vessel either di- 
rectly or indirectly. The pressure vessel is versatile and currently 
used in conjunction with a 4.5 MN (one million pound) load frame 
with a strain rate capability of 10-© to 10-' s—'. Preliminary data 
for saturated NTS tuff loaded in uniaxial strain to 1.6 GPa are pre- 
sented and compared with previous data acquired at low (0.4 GPa) 
pressures in a conventional triaxial test system. 


21110 (CONF-9109114—Vol.2, pp. 81-89) Experimental 
studies of the dynamical behavior of geological materials as- 
sociated with hydro plus. Furnish, M.D. Lawrence Livermore 
National Lab., CA (United States). [1991]. DOE Contract AC04- 
76DP00789. From 6. symposium on containment of underground 
nuclear explosions; Reno, NV (United States); 24-26 Sep 1991. In 
Sixth symposium on containment of underground nuclear explo- 
sions: Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

A knowledge of the dynamical behavior of geological materials is 
necessary before adequate descriptions of groundshock attenua- 
tion can be produced. The present paper summarizes recently 
developed techniques used at Sandia for obtaining this information 
from impact experiments. As illustrations, data for several materials 
studied in connection with the Hydro Plus yield-determination pro- 
gram are presented. 


21111 (CONF-9109114—Vol.2, pp. 90-103) A nondestructive 
damage assessment of PCGC grout. Felice, C.W. (Terra Tek, 
Inc., Salt Lake City, UT (US)); Tester, V.J.; Sharer, J. Lawrence 
Livermore National Lab., CA (United States). [1991]. From 6. sym- 
posium on containment of underground nuclear explosions; Reno, 
NV (United States); 24-26 Sep 1991. In Sixth symposium on con- 
tainment of underground nuclear explosions: Proceedings: Volume 
2. 360p. Order Number DE92041092. Source: OSTI; NTIS (US 
Sales Only). 

X-ray computerized tomography is a nondestructive technique for 
obtaining quantitative information about the internal physical condi- 
tion of a sample. For example, microcracking prior to macroscopic 
failure is observable through associated density decreases de- 
tectable in the tomographic data. From this information, the degree 
of damage and the size of the damage zone can be determined. 
This information will provide new insight on the interpretation of 
mechanical tests from which the parameters used in constitutive 
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models are determined. Preliminary results show how computer- 
ized tomographic information can be used to obtain a macroscopic 
measure of the extent of damage around a fracture. The samples 
are PCGC grout which have been tested in triaxial and uniaxial 
compression. 


21112 (CONF-9109114—Vol.2, pp. 104-118) Micromechanical 
studies of partially saturated porous media. Silling, S.A. (Sandia 
National Lab., Albuquerque, NM (US)). Lawrence Livermore 
National Lab., CA (United States). [1991]. DOE Contract AC04- 
76DP00789. From 6. symposium on containment of underground 
nuclear explosions; Reno, NV (United States); 24-26 Sep 1991. In 
Sixth symposium on containment of underground nuclear explo- 
sions: Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

In order to gain insight into the response of geological media to 
shock waves, numerical modeling of partially saturated porous 
solids is being carried out at the microstructural level. A solid ma- 
trix containing randomly spaced pores is simulated using CTH, an 
Eulerian wavecode. The pores contain a mixture of air and water. 
Although these models involve considerable idealization, they 
demonstrate several interesting features of the process of com- 
pression of porous materials, including rate-dependent response. 
An improved understanding of these features may contribute to the 
development of continuum models for geological media. The mi- 
crostructural models also provide a detailed look at the propagation 
of waves in porous media. 


21113 (CONF-9109114—Vol.2, pp. 119-129) Effective-stress 
properties of HSSL-50/50 and DSRM-2 grouts. Akers, S.A. 
Lawrence Livermore National Lab., CA (United States). [1991]. 
From 6. symposium on containment of underground nuclear explo- 
sions; Reno, NV (United States); 24-26 Sep 1991. In Sixth 
symposium on containment of underground nuclear explosions: 
Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

A series of mechanical property tests were conducted on speci- 
mens of DSRM-2 and HSSL-50/50 grouts with nominal air-filled 
volumes of 40-percent to (a) measure the skeletal or matrix re- 
sponses of both grouts, (b) aid the understanding of undrained test 
data obtained from these same grouts, and (c) acquire sufficient 
data to fit a mathematical constitutive model for subsequent 
effective stress calculations. Hydrostatic compression, triaxial com- 
pression, uniaxial strain, and uniaxial strain load/constant axial 
strain unload tests were conducted on both grouts to maximum 
confining stress levels of 70 MPa. Multiple tests were conducted at 
each stress level to assess repeatability of the data. The stresses 
applied to the high air-filled porosity specimens encompassed the 
range of effective-stress levels generated during undrained tests on 
nearly saturated grout specimens but were low enough to insure 
that void closure was not approached. The HSSL-50/50 grout be- 
haved like a sand or granular material, i.e., the cement paste 
provided no noticeable contribution to the strength or stress-strain 
behavior. The DSRM-2 grout behaved like a weak rock with re- 
sponses qualitatively similar to those of Salem limestone. The 
DSRM-2 triaxial compression data exhibited a noticeable transition 
from brittle to ductile behavior as confining pressures were in- 
creased from 0 to 8 MPa. 


21114 (CONF-91091 14—Vol.2, pp. 130-142) Load capacity of 
sanded gypsum concrete stemming platforms at the Nevada 
Test Site. Pratuch, S.M. (Lawrence Livermore National Lab., CA 
(US)). Lawrence Livermore National Lab., CA (United States). 
[1991]. DOE Contract W-7405-ENG-48. From 6. symposium on 
containment of underground nuclear explosions; Reno, NV (United 
States); 24-26 Sep 1991. In Sixth symposium on containment of 
underground nuclear explosions: Proceedings: Volume 2. 360p. 
Order Number DE92041092. Source: OSTI; NTIS (US Sales Only). 

The load capacity of sanded gypsum concrete (SGC) stemming 
platforms in the mixed alluvium soil of Area 2 at the Nevada Test 
Site (NTS) was examined in four successive field tests in a single 
hole. The hole, designated U2bk, was drilled to a depth of 120 feet 
with a 39-inch diameter. The stemming platforms ranged in size 
from about one L/D (ratio of platform length-to-diameter) to three. 
The data obtained in these tests suggest that an L/D of 1 or more 
provides for an adequate stemming platform. Applying principles of 
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soil mechanics, the mobilized skin friction and coefficients of lateral 
pressure were determined. These parameters were found to agree 
with general soil mechanic theories; skin friction increased and the 
coefficients of lateral pressure decreased with increasing hole 
depths. Relationships between these parameters and platform di- 
mensions were derived. Specifically, formulas for the calculation of 
stemming platform load capacities and minimum required L/D ra- 
tios are presented. The applicability of these formulas for use in 
designing stemming platforms is discussed. 


21115 (CONF-9109114—Vol.2, pp. 145-158) One plausible 
explanation for water mounding. Burkhard, N.R. (Lawrence Liv- 
ermore National Lab., CA (US)); Rambo, J.T. Lawrence Livermore 
National Lab., CA (United States). [1991]. From 6. symposium on 
containment of underground nuclear explosions; Reno, NV (United 
States); 24-26 Sep 1991. In Sixth symposium on containment of 
underground nuclear explosions: Proceedings: Volume 2. 360p. 
Order Number DE92041092. Source: OSTI; NTIS (US Sales Only). 

After some underground nuclear tests, it has been observed that 
the elevation of the static water level in a region around the test 
has been raised. This effect has become known as water mound- 
ing. Various hypotheses have been formed to explain this effect. 
We propose that some of the observed water mounding is the 
result of the shock wave crushing out the gas porosity from the ge- 
ologic media around the working point. The water table is thus 
elevated without actually transporting any water since the geologic 
media becomes fully saturated essentially instantaneously upon 
detonation; in addition local pressure heads are produced which 
can further elevate the standing water level in nearby holes. One 
and two dimensional computer simulations were run to estimate 
the extent of full saturation from this mechanism. We found that 
depending upon the strength of the rock, the zone of full saturation 
can range to about two cavity radii away from the working point 
and a zone of reduced gas porosity (and enhanced saturation) can 
range to about four cavity radii away from the working point. The 
decay of this shot-induced water mound is highly dependent upon 
the permeability of the geologic formation after the event. Based 
upon simple porous flow, the decay time for water mounding could 
range from months to years. 


21116 (CONF-9109114—-Vol.2, pp. 159-174) Detecting and 
modeling persistent self-potential anomalies from under- 
ground nuclear explosions at the Nevada Test Site. McKague, 
H.L. (Lawrence Livermore National Lab., CA (US)); Kansa, E.; 
Kasameyer, P.W.; Corwin, R.F. Lawrence Livermore National Lab., 
CA (United States). [1991]. DOE Contract W-7405-ENG-48. From 
6. symposium on containment of underground nuclear explosions; 
Reno, NV (United States); 24-26 Sep 1991. In Sixth symposium on 
containment of underground nuclear explosions: Proceedings: Vol- 
ume 2. 360p. Order Number DE92041092. Source: OSTI; NTIS 
(US Sales Only). 

Self-potential (SP), anomalies caused by electrochemical reac- 
tions and heat and fluid flows, are used to locate mineral deposits, 
geothermal systems, and zones of seepage; anomalies of the or- 
der of 50 to 2000 mV have been detected on the earth's surface 
above underground nuclear tests. Work was carried out to study 
such explosion-related SP signals at the Nevada Test Site, expect- 
ing that when their causes are better understood, they could help 
to that when their causes are better understood, they could help to 
clarify pre- and past-event hydrologic conditions and to locate and 
characterize the thermal distribution in the damaged zones. This 
requires additional experimental data about the permeability and 
resistivity of the rocks, particularly after explosion-induced damage. 
The developed models are to be coupled to SP calculations. 


21117 (CONF-9109114—Vol.2, pp. 175) The hydrogeologic 
view of containment. Cole, J.C. (Geological Survey, Denver, CO 
(US)); Sawyer, D.A.; Laczniak, R.J.; Trudeau, D.A. Lawrence 
Livermore National Lab., CA (United States). [1991]. From 6. sym- 
posium on containment of underground nuclear explosions; Reno, 
NV (United States); 24-26 Sep 1991. In Sixth symposium on con- 
tainment of underground nuclear explosions: Proceedings: Volume 
2. 360p. Order Number DE92041092. Source: OSTI; NTIS (US 
Sales Only). 

In most underground nuclear weapons detonations at the 
Nevada Test Site no radioactivity has been released into the 
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atmosphere. Environmental regulations require that contaminant re- 
leases into the hydrosphere also be contained for years, even 
centuries; this requires an examination of the ground water con- 
tamination. Review of the test parameters revealed differences in 
the ground water flow systems among active test areas. It is con- 
servatively estimated that in at least 250 tests the ground water 
was contaminated. Zeolitized tuffs at Yucca Flats were found not to 
be very effective in retarding the movement of the contaminant; the 
Paleozoic carbonate aquifer may have been contaminated. At 
Pahute Mesa most tests have introduced contaminants into the vol- 
canic aquifer, but their migration is difficult to predict. Nuclear 
explosions at Rainier Mesa also present a contamination concern. 
More research is needed about the protection of the ground water. 


21118 (CONF-9109114—Vol.2, pp. 176-200) Estimation of hy- 
drologic transport of radionuclides from below water table 
tests using analytic models. Brikowski, T. (Desert Research Insti- 
tute, Reno, NV (US)). Lawrence Livermore National Lab., CA 
(United States). [1991]. Grant ACO8-90NV10845. From 6. sympo- 
sium on containment of underground nuclear explosions; Reno, NV 
(United States); 24-26 Sep 1991. In Sixth symposium on contain- 
ment of underground nuclear explosions: Proceedings: Volume 2. 
360p. Order Number DE92041092. Source: OSTI; NTIS (US Sales 
Only) 

Prediction of potential radionuclide migration from below-water- 
table nuclear tests is one goal of environmental studies at the 
Nevada Test Site (NTS). This task is difficult since incomplete 
knowledge of the NTS hydrogeology forces a highly simplified view 
of groundwater movement. In such cases analytic models (exact 
mathematical solutions) are useful tools in providing _ initial 
estimates of potential migration. Equations giving estimates of con- 
taminant plume dimensions in space and time are presented here 
using analytic models of groundwater flow in simple chimney- 
aquifer systems. These equations indicate that enhanced 


contaminant migration will occur when vertical groundwater flow 
takes place in the chimney. In these cases migration near the 
chimney (in the aquifer receiving chimney flux) will be radially away 


from it allowing some movement up the regional gradient, and re- 
sulting in more rapid migration near the chimney. Observation wells 
are likely to be located in the area dominated by chimney flow, a 
factor which should be taken into account when interpreting obser- 
vations. Tritium plumes computed for the Cheshire and Bullion 
sites on Pahute Mesa using these analytic models (and using local 
estimates for horizontal groundwater flux) extend between 1.5 and 
2.1 km. These plumes end 3-5 km from the NTS boundary. 


21119 (CONF-9109114—Vol.2, pp. 203-226) Grain density 
measurements on zeolitized tuff. Martin, J.W. (Terra Tek, Inc., 
Salt Lake City, UT (US)); Felice, C.W.; DeVan, R.T.; Green, S.J.; 
Ristvet, B. Lawrence Livermore National Lab., CA (United States). 
[1991]. From 6. symposium on containment of underground nuclear 
explosions; Reno, NV (United States); 24-26 Sep 1991. In Sixth 
symposium on containment of underground nuclear explosions: 
Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

Due to their hydroscopic mineralogic characteristics, zeolites, an 
alteration product of volcanic glass, present problems in determin- 
ing grain density. Grain densities measured by gas pycnometry 
varied with the gas used due to a difference in their adsorption by 
zeolite. Grain densities measured with atmospheric air were sub- 
stantially higher than grain densities measured with helium. Also, 
grain densities measured with water pycnometry were typically 
higher than grain densities measured with helium gas pycnometry. 
Both techniques were strongly affected by drying temperatures. An 
overview of zeolite properties and experimental procedures used to 
measure grain density of zeolite bearing material are discussed. 
Traditional techniques of water and gas pycnometry have been 
modified in an attempt to account for zeolite moisture adsorption 
when attempting to measure grain density. Errors resulting from 
technique and procedural handling are documented. Estimated 
grain densities from X-Ray Diffraction (XRD) techniques have been 
used to check values obtained by conventional measurements. The 
XRD estimates are predominantly lower than conventional values. 


21120 (CONF-9109114—Vol.2, pp. 227-238) Los Alamos Ge- 
ologic Support Group’s stratigraphic database and mapping 
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applications for LANL use areas of Yucca Flat, Nevada Test 
Site. Thompson, P.H. (Raytheon Services Nevada, Mercury (US)). 
Lawrence Livermore National Lab., CA (United States). [1991]. 
From 6. symposium on containment of underground nuclear explo- 
sions; Reno, NV (United States); 24-26 Sep 1991. In Sixth 
symposium on containment of underground nuclear explosions: 
Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

With the publication of Selected Stratigraphic Data for Drill Holes 
in LANL Use Areas of Yucca Flat, NTS in July, 1990, the Los 
Alamos National Laboratory (LANL) Geologic Support Group of 
Raytheon Services Nevada (RSN, formerly Fenix & Scission of 
Nevada) for the first time presented stratigraphic elevation and 
thickness data (in field and metric units) in addition to the standard 
depth data of previous editions. The database from which this pub- 
lication originated has been utilized in the development of report 
generating and mapping applications. Concurrent with the develop- 
ment of elevation and thickness data within the database was the 
development of the report generator STRAT. This program filters 
data within a user defined Nevada grid-referenced area. Hard copy 
output of the data is in tabular form, and is used in standard 
geologic- and drilling-related tasks, such as the construction of 
cross sections and the prediction of drilling conditions. Another ca- 
pability of this application is the generation of dataset ASCIl files 
for use as input in spreadsheet and surface modeling software. 


21121 (CONF-9109114—Vol.2, pp. 239-251) Surface ground 
motion vector database. Deupree, R.G. (Los Alamos National 
Lab., NM (US)); App, F.N.; Winterkamp, J.L.; Tunnell, T.W. 
Lawrence Livermore National Lab., CA (United States). [1991]. 
From 6. symposium on containment of underground nuclear explo- 
sions; Reno, NV (United States); 24-26 Sep 1991. In Sixth 
symposium on containment of underground nuclear explosions: 
Proceedings: Volume 2. 360p. Order Number DE92041092. 
Source: OSTI; NTIS (US Sales Only). 

The authors have employed the GEODES vector database man- 
agement system to create a database of surface ground motion 
acceleration data routinely measured by Los Alamos in the spall 
region. We also have limited subsurface accelerations (emplace- 
ment and satellite holes) and structure motion acceleration 
measurements. Both velocities and displacements obtained from 
the accelerations are included in the database. These data are of- 
ten examined by Containment personnel in the study of a 
prospective site. Extensive efforts have been made to include data 
not only from current tests but also to recover data from previous 
events. We first outline the GEODES architecture, and then give 
examples of the on-line vector capabilities of the database. Various 
capabilities developed through the Applications Interface, which al- 
lows users to perform their own manipulations of the vector data 
streams, are demonstrated. 


21122 (CONF-9109114—Vol.2, pp. 252-261) Digital maps of 
surface effects from nuclear explosions at the Nevada Test 
Site. Williams, V.S. (Geological Survey, Denver, CO (US)); Garcia, 
M.N.; Covington, H.R. Lawrence Livermore National Lab., CA 
(United States). [1991]. From 6. symposium on containment of un- 
derground nuclear explosions; Reno, NV (United States); 24-26 
Sep 1991. In Sixth symposium on containment of underground nu- 
clear explosions: Proceedings: Volume 2. 360p. Order Number 
DE92041092. Source: OSTI; NTIS (US Sales Only). 

Since August 1962, all nuclear explosions at the Nevada Test 
Site have been confined underground. These explosions disrupt 
the ground surface in several different ways that are collectively 
called surface effects. Surface effects are mapped following each 
explosion because the patterns of disruption indicate the location 
and nature of zones of weakness in the subsurface. Although map- 
ping techniques have evolved from early methods using plane 
table surveying to modern methods using aerial photographs on a 
photogrammetric plotter, there remains ample scope for improve- 
ment using available technology. Analytical plotters are capable of 
digitizing directly from the photographs, but this is not yet practical 
because of the limited extent of photograph coverage and sur- 
veyed ground control. Several computer programs have been 
developed by the US Geological Survey to improve accurate depic- 
tion of surface effects. One program orients and scales the PG-2 
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compilation from the limited available ground control to allow data 
to be digitized in Nevada State plane coordinates. Other programs 
read data files and automatically generate standard types of maps 
and figures on a plotter, or as drawing files of commercial CAD 
programs. All surface effects mapped since October 1990 have 
been digitized from the PG-2 plots, and earlier surface effects have 
been digitized from old compilations as needed to prepare sequen- 
tial and composite fracture maps for Containment Evaluation Panel 
documents. An important goal is to complete digital mapping of all 
surface effects on Pahute Mesa and issue a new edition of the 
composite fracture map. Digital files provide a more compact and 
convenient way to share surface effects information than maps. 
Having separate digital entries available for all pertinent features 
provides easy and accurate production of special purpose maps as 
well as general purpose surface effects maps. 


21123 (CONF-9109114—Vol.2, pp. 265-288) A preliminary 
guidebook for identifying stratigraphic contacts at the Nevada 
Test Site. Pawloski, G.A. (Lawrence Livermore National Lab., CA 
(US)); McKague, H.L.; Wagoner, J.L.; McKinnis, W.B. Lawrence 
Livermore National Lab., CA (United States). [1991]. DOE Contract 
W-7405-ENG-48. From 6. symposium on containment of under- 
ground nuclear explosions; Reno, NV (United States); 24-26 Sep 
1991. In Sixth symposium on containment of underground nuclear 
explosions: Proceedings: Volume 2. 360p. Order Number 
DE92041092. Source: OSTI; NTIS (US Sales Only). 

Lithologic variation, regional depositional trends, and the lack of 
written guidelines have resulted in inconsistencies in the recogni- 
tion of stratigraphic contacts in drill holes at the Nevada Test Site 
(NTS). Stratigraphic identification, based on mineralogy of discrete 
samples, can be augmented by geophysical logs and downhole 
movies to more accurately and consistently locate contacts be- 
tween units. Criteria are established for locating the base of the 
Pahute Mesa ash-flow tuff, the top of the Ammonia Tanks ash-flow 
tuff, the top of the Ammonia Tanks bedded tuff, and the top and 
the base of the Rainier Mesa Tuff. 


21124 (CONF-91091 14—Vol.2, pp. 289-305) Constraints on a 
basin-range fault at Pahute Mesa, southwestern Nevada vol- 
canic field. Warren, R.G. (Los Alamos Natidnal Lab., NM (US)); 
LaDelfe, C.M. Lawrence Livermore National Lab., CA (United 
States). [1991]. From 6. symposium on containment of under- 
ground nuclear explosions; Reno, NV (United States); 24-26 Sep 
1991. In Sixth symposium on containment of underground nuclear 
explosions: Proceedings: Volume 2. 360p. Order Number 
DE92041092. Source: OSTI; NTIS (US Sales Only). 

Subsequent to the recognition that a geologic fault was one of 
the causes for the prompt venting of more than 5 million curies of 
radiation from the BANEBERRY event, faults have been a major 
concern for Containment. Despite such concern, fault geometries 
within the Pahute Mesa testing area are very poorly constrained by 
measurements. Here we describe constraints on the Scotch fault of 
Pahute Mesa from stratigraphic logs for five drill holes. The surface 
expression of the Scotch fault lies 79 m southeast of U19aS and 
the fault intersects this hole at 555 m depth; the fault therefore dips 
82°. An associated, previously unrecognized subsurface fault, here 
named the Scotch Cableway fault, also dipping 82°, projects to the 
surface only 24 m southeast of U19aS and intersects U19aS at 
140 m depth and U19aS1 at 490 m depth. Total post-Rainier Mesa 
Tuff (Tmr), pre-Thirsty Canyon Group (Tt) displacements on these 
faults at this location are 24 m and 21 m, respectively; displace- 
ments 400 m to the northeast along strike of the Scotch fault are 
25 m and 24 m from data for U19q and postshot holes of U19aS. 


21125 (CONF-9109114—Vol.2, pp. 306-317) Borehole slough- 
ing in alluvium in the northern part of the Yucca Fiat Basin, 
Nevada Test Site. Snyder, R.P. (Geological Survey, Denver, CO 
(US)); Wagoner, J.L. Lawrence Livermore National Lab., CA 
(United States). [1991]. From 6. symposium on containment of un- 
derground nuclear explosions; Reno, NV (United States); 24-26 
Sep 1991. In Sixth symposium on containment of underground nu- 
clear explosions: Proceedings: Volume 2. 360p. Order Number 
DE92041092. Source: OSTI; NTIS (US Sales Only). 

Borehole sloughing of alluvium in the Yucca Flat basin has 
caused significant drilling and operational problems. Sloughing has 
caused complete loss of some holes and has reduced the usable 
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depth of others. Plugging back the hole can stabilize sloughing 
zones, but it is expensive and time consuming and may cause a 
dogleg in the hole when the plug is redrilled. To better define the 
areal extent and stratigraphic depth of potential zones of sloughing 
in the alluvium, we examined caliper logs for approximately 270 
large diameter (0.9-3.0 m) emplacement holes in the basin. We 
documented the top and bottom of each sloughing zone, and rela- 
tive degree of hole erosion within it. We also studied hole history 
reports for additional information that might indicate problem inter- 
vals not readily apparent on caliper logs. We assigned qualitative 
ratings to the sloughing zones and correlated the zones to known 
lithostratigraphic units identified in an earlier report by J.L. Wag- 
oner. These units were defined by the dominant detrital source-rock 
component. The lateral variation in the degree of hole erosion for 
each lithostratigraphic unit has been compiled in graphical form. 
These data will help predict both areas and depth zones in the 
basin that are prone to sloughing in alluvial units. The investigation 
will aid in the siting of future emplacement holes in Yucca Flat. 


21126 (CONF-9109114—Vol.2, pp. 318-338) Problems in sit- 
ing deep emplacement holes in northern Yucca Flat. Wagoner, 
J.L. (Lawrence Livermore National Lab., CA (US)). Lawrence 
Livermore National Lab., CA (United States). [1991]. From 6. sym- 
posium on containment of underground nuclear explosions; Reno, 
NV (United States); 24-26 Sep 1991. In Sixth symposium on con- 
tainment of underground nuclear explosions: Proceedings: Volume 
2. 360p. Order Number DE92041092. Source: OSTI; NTIS (US 
Sales Only). 

Locating new sites for drilling deep emplacement holes in Yucca 
Flat at the Nevada Test Site is becoming increasingly difficult 
because of a number of factors: (1) a large number of shallow em- 
placement holes exists; (2) a large number of expended holes, 
both collapsed and uncollapsed, exists; (3) hole sloughing is a 
problem in the deeper stratigraphic units in the basin; and (4) ar- 
eas where the Paleozoic basement rocks and static water level are 
sufficiently deep are limited. In past years, each testing lab directed 
the operations of one drill crew, and when fill-in work was required, 
the policy was to drill a stockpile hole. The result is a collection of 
stockpile holes that range from 800-1600 total depth and are scat- 
tered throughout the LLNL-use areas in northern Yucca Flat. Each 
open hole requires a certain stand-off distance from a future event 
to avoid damaging shock interaction; this distance is generally 2.5 
DOB. Expended emplacement sites require a 1/2-1 DOB stand-off 
distance, depending on whether the site has collapsed to the sur- 
face. This further limits the real estate available for site selection. 
For deep (1600-1800) work points, we commonly encounter strati- 
graphic units both in the alluvium or in the tuff that are weak and 
friable of northern Yucca Flat, hole sloughing can be severe, pre- 
senting significant drilling and operational problems. Areas in which 
the Paleozoic basement rocks and water level are deep enough to 
permit fielding a 1600-1800 work point are limited in the basin. 
These deepest parts of the basin have been extensively exploited 
in the past, restricting future use. All of these factors severely limit 
the areas available for potential deep emplacement hole drilling. 
With the recent focus of the Test Program on production and 
efficiency, we have changed the way we manage NTS drilling re- 
sources; as part of this new emphasis, we will propose some new 
ways to view site selection for deep emplacement holes in the 
basin. 


21127 (CONF-9109114—Vol.2, pp. 341-352) The whole nine 
yards on Soviet containment procedures and containment de- 
signs. Keller, C. (Science & Engineering Associates, Inc., Santa 
Fe, NM (US)). Lawrence Livermore National Lab., CA (United 
States). [1991]. From 6. symposium on containment of under- 
ground nuclear explosions; Reno, NV (United States); 24-26 Sep 
1991. In Sixth symposium on containment of underground nuclear 
explosions: Proceedings: Volume 2. 360p. Order Number 
DE92041092. Source: OSTI; NTIS (US Sales Only). 

The author was invited to attend a Canadian conference on the 
subject of Soviet nuclear test practices and in particular the safety 
of the Arctic countries from nuclear tests on the island of Novaya 
Zemlya in the Arctic Ocean. This report is a brief account of what 
was provided there by the Soviets on their containment designs 
and procedures for underground nuclear testing. The designs are 
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similar to US practice, but the criteria for successful containment 
(e.g., less than 10° curies of noble gases) is very different. The pri- 
mary cause for the different standard is probably due to the Soviet 
test site characteristics. 


21128 (DOE/FTR-93009033) [Training support for the 
future theater PAL recodes: Foreign trip report, January 16— 
February 3, 1993]. Donaworth, J.M.; Stringer, M.A.; Evans, E.P. 
Sandia National Labs., Albuquerque, NM (United States). 9 Feb 
1993. 6p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93009033. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In preparation for the future Theater PAL recodes, SNL provided 
equipment and training to USAFE Unit Level personnel enabling 
them to perform Recode operations that were formerly accom- 
plished by HQ USAFE recode team personnel and Regional 
Maintenance team personnel. 


21129 (DOE/FTR-93009660) [Collaborative efforts environ- 
mental research]: Foreign trip report, October 2-11, 1992. 
Hunter, T.O. (Sandia National Labs., Albuquerque, NM (United 
States)); Costin, L.S.; Brown, N.E.; Lapp, M. Sandia National 
Labs., Albuquerque, NM (United States); Sandia National Labs., 
Livermore, CA (United States). 4 Jan 1993. 133p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789 ;AC04-76DR00789. Order Number DE93009660. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Discussions between Russian scientists from Arzamas-16 and 
Chelyabinsk-70 and a deligation of US scientists from the three 
weapons labs , SNL, LANL, and LLNL, were held over four days. 
The discussion sessions focused on various technical areas within 
the broad topic of environmental protection. Specific topics in- 
cluded: data acquisition from air, water, and soil sampling; field 
and laboratory analysis methods; remote sensing techniques and 
instrumentation; data base creation and use; public health investi- 
gations; mathematical modeling of contamination transport; and 
remediation technologies. Several sessions focused on a better un- 
derstanding of the problems in the Chelyabinsk region created by 
the Russian nuclear weapons production and the current efforts to 
develop technology to deal with the problems. As a result of this 
interchange, 24 topics were identified that could be pursued in co- 
operative efforts. Of these 24 topics, 12 were identified as having 
sufficient mutual interest that proposals to the International Science 
and Technology Center should be developed. Working together in 
smaller groups, one-page summary proposals were developed for 
the 12 topics. These proposals identified a lead contact for both 


the Russian and US groups, who will pursue further developmental 
efforts. 


21130 (DOE/FTR-93010643) [Current maintenance con- 
cepts being developed for USAFE weapons]: Foreign trip 
report, September 6-13, 1992. Yarnall, C.A.; McCoy, D.L. Sandia 
National Labs., Albuquerque, NM (United States). 6 Nov 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93010643. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Nuclear weapon deployment and maintenance concepts are 
rapidly changing in the NATO theatre. Fewer weapons and fewer 
systems coupled with base closures and staffing reductions are 
changing the way we view weapons. USAFE is implementing a 
totally new maintenance concept they refer to as “regional mainte- 
nance”. They have divided their area of responsibility in discreet 
regions and plan to have centralized maintenance teams perform 
required activities. Their plan calls for teams to deploy in mainte- 
nance vans to each base once a year and perform all required 
maintenance at that time. This concept will allow for a greatlyre- 
duced maintenance staff. Likewise, EUCOM’s responsibilities for 
safety, security, and use control is changing. More emphasis is be- 
ing placed on weapon surety. Staff reductions are also requiring 
consolidation of activities. 


21131 (LA-12495-T) A research study to predict cost esti- 
mates for the LANL Test Program. Clinton, C.J. Los Alamos 
National Lab., NM (United States). Mar 1993. 106p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93007693. Source: OSTI; NTIS; GPO 
Dep. 

Thesis submitted to University of Phoenix, Arizona. 

The study investigates cost estimating methods of tb.e Under- 
ground Nuclear Test Program of the Los Alamos National 
Laboratory. Tests vary in design, complexity, measurements, and 
frequency of occurrence. Although all events are different, they 
share common workfeatures. If it can be determined that one or 
more of these common factors drive the event costs, then it should 
be possible to arrive at a method or model to predict future shot 
costs with a certain level of confidence. The primary purpose of 
this study is to improve future cost estimating, which, in turn, can 
lead to optimization of resources. Specific topics to be addressed 
axe: cost drivers for the Test Program; the relationship between 
cost and certain input variables; and the development of models 
for contractors and LANL. 


21132 (SAND-92-2331) Characteristics and development 
report for the SA3812 AT strip resonator. Dvorack, M.A. Sandia 
National Labs., Albuquerque, NM (United States). Mar 1993. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93011234. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The MC4226 clock, developed for the W89 program, required a 
small, rugged crystal resonator in an all-ceramic package capable 
of providing a frequency of 12.288 MHz. A commercially available 
crystal resonator, manufactured by State Corporation, met this re- 
quirement. This report describes the design intent, component 
characteristics, and evaluation test results for this device. 


21133 (SAND—92-2442) Flash x-ray system, techniques 
and applications. Lanoue, J.C.; Berry, R.B. Sandia National 
Labs., Albuquerque, NM (United States). Mar 1993. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93011477. Source: OSTI; 
NTIS; GPO Dep. 

High speed flash radiography has been used to record phenom- 
ena that occur during rapid dynamic events. The events are difficult, 
if not impossible, to record by other means due to the speed of the 
event or the obscuration associated with it. To eliminate the motion 
blur of objects moving at high speeds it is necessary to have ex- 
tremely short exposure times. This short exposure time requires 
the use of high speed intensifying screens and high speed x-ray 
film to record the radiographic image. Technicians who use flash x- 
rays have to depend on recommendations from present and former 
flash x-ray users for film and screen selection. The film and screen 
industry has made many changes in the last few years. It is not un- 
common to find that the particular film or screen used in the past is 
no longer manufactured. This paper will describe some of the films 
and screens that are currently used for testing. It will also describe 
the optimum experimental setup used to obtain the best images. 


21134 (SAND-92-2473) Foreign technology assessment: 
Environmental evaluation of a radiation-hard oscillator/divider. 
Dvorack, M.A. Sandia National Labs., Albuquerque, NM (United 
States). Mar 1993. 41p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93011481. Source: OSTI; NTIS; GPO Dep. 

Salford Electrical Instruments, Ltd., and the General Electric 
Company's Hirst Research Centre, under contract to the United 
Kingdom's (UK) Ministry of Defence, developed a radiation-hard, 
leadiess chip-carrier-packaged oscillator/divider. Two preproduction 
clocks brought to Sandia National Laboratories (SNL) by a 
potential SNL customer underwent mechanical and thermal envi- 
ronmental evaluation. Because of the subsequent failure of one 
device and the deteriorating condition of another device, the de- 
vices were not subjected to radiation tests. This report describes 
the specifics of the environmental evaluation performed on these 
two clocks and the postmortem analysis of one unit, which ult- 
mately failed. Clock startup time versus temperature studies were 
also performed and compared to an SNL-designed clock having 
the same fundamental frequency. 
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21135 (SAND-—92-2627) Preliminary evaluation of a high-g 
shock miniature AT strip resonator. Dvorack, M.A. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Mar 1993. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00789. Order Number DE93011482. Source: 
OSTI; NTIS; GPO Dep. 

An ever increasing demand for highly rugged, miniature AT strip 
resonators prompted the development of a resonator package for 
use in high-g shock applications. This package, designed and 
developed by Statek Corporation, is based on the package config- 
uration currently being used by Statek for commerciai devices. This 
report describes the design intent, component characteristics, and 
evaluation test results for this device. 


21136 (SAND-—93-0144C) Design considerations for a radia- 
tion hardened nonvolatile memory. Murray, J.R. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930704—2: Nuclear and space radiation 
effects conference, Snowbird, UT (United States), 19-23 Jul 1993). 
Order Number DE93007592. Source: OSTI; NTIS; INIS; GPO Dep. 

The SA3823 64K EEPROM was developed for both weapon and 
space applications. The circuit was designed for fabrication in a 
CMOS/SNOS (Complementary Metal Oxide Semiconductor/Silicon 
Nitride Oxide Semiconductor) process since this process offers 
maximum radiation hardness for nonvolatile circuits. [1-6] Specific 
aspects of the circuit design were influenced by each of the radia- 
tion environments of concern. Total dose radiation effects were a 
factor in the memory cell and sense amplifier designs. Power 
distribution to the various latches was designed to tolerate the pho- 
tocurrents generated during a transient radiation pulse. Single 
event upset (SEU) concerns were accounted for in the design of 
the latches and the control logic. The SA3823 is a 8K x 8 bit EEP- 
ROM which is partitioned into 128 pages with 64 bytes in each 
page. Data is programmed into the memory one page at a time. 
Writing data into the memory is a two step process: loading 64 
bytes into the data-in latches and then programming the latched 
data into a page of the memory. 


21137 (UCRL-21086-Vol.2) Seismic coupling of nuclear 
explosions: Volume 2. Larson, D.B. (ed.) (Defense Advanced Re- 
search Projects Agency, Arlington, VA (United States)). Lawrence 
Livermore National Lab., CA (United States); Defense Advanced 
Research Projects Agency, Arlington, VA (United States). [1989]. 
4920p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DES93005499. Source: OSTI; NTIS; INIS; GPO Dep. 

The new Giant Magnet Experimental Facility employing digital 
recording of explosion induced motion has been constructed and 
successfully tested. Particle velocity and piezoresistance gage 
responses can be measured simultaneously thus providing the ca- 
pability for determining the multi-component stress-strain history in 
the test material. This capability provides the information necessary 
for validation of computer models used in simulation of nuclear un- 
derground testing, chemical explosion testing, dynamic structural 
response, earth penetration response, and etc. This report dis- 
cusses fully coupled and cavity decoupled explosions of the same 
energy (0.622 kJ) were carried out as experiments to study wave 
propagation and attenuation in polymethylmethacrylate (PMMA). 
These experiments produced particle velocity time histories at 
strains from 2 x 10-° to as low as 5.8 x 10~®. Other experiments 
in PMMA, reported recently by Stout and Larson® provide addi- 
tional particle velocity data to strains of 10-1. 


21138 (UCRL-ID—110863) Temperature of a low yield bomb 
il; modelling of radiative energy loss. Oiness, R.J. Lawrence 
Livermore National Lab., CA (United States). 10 May 1991. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93012440. Source: 
OSTI; NTIS; GPO Dep. 

This report describes a model for predicting the temperature of a 
low yield bomb as the exploding system cools. It extends the work 
described in an earlier report to account for radiative energy loss in 
addition to the cooling that takes place through simple expansion 
with no loss of energy. Details are presented concerning solution 
of the differential equation required to treat the extended model, 
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and a number of examples are shown to illustrate the effects of ra- 
diative loss. Comparison is made with calculated data from the 
earlier non-radiating model, and systematics of the results from the 
current model are discussed. 


21139 (UCRL-ID—112576) A model for fuel fire duration and 
application to the B-1B bomber. Magnoli, D.E. Lawrence Liver- 
more National Lab., CA (United States). 15 Dec 1992. 67p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93013000. Source: 
OSTI; NTIS (US Sales Only); GPO Dep 

A current national priority is ensuring that nuclear weapons re- 
main safe (i.e., that they have a very low probability of plutonium 
dispersal} even when exposed to abnormal environments. In order 
to be able to quantify the probability of plutonium release, it is im- 
perative to understand the abnormal environments to which 
weapons might be subjected. One type of abnormal environment 
arises from an accidental fuel fire. This report deals with the envi- 
ronment created by exposure to fire and represents an initial effort 
to quantify fire durations and to describe fire duration statistically 
Section | of the report documents the model developed to describe 
the duration of fuel fires on aircraft, where the source of the fuel is 
leaking fuel tanks. Section Il examines the question of spreading to 
determine under what conditions a fire due to a leak in one fuel 
tank will spread to another. A later report will describe a first-cut 
effort to correlate the fires examined here with a temperature distri- 
bution 


21140 (UCRL-ID—113094) Evaluation of a space frame im- 
pact cage for weapon transport. McMichael, L.D. Lawrence 
Livermore National Lab., CA (United States). 2 Feb 1993. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93011721. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this project was to ascertain the feasibility of. 
constructing a metallic impact cage for use in the air transport of 
nuclear weapons; this report provides a description of the work 
performed to date to develop a primary design from which the fea- 
sibility of the concept can be evaluated. By using metal parts to 
form a protective cage around the weapon container, it was in- 
tended to reduce the shipping weight of the package by eliminating 
the need for the usual packaging materials (i.e. wood, foam, fiber- 
board) and to eliminate the fire hazard these combustible materials 
represent. The plastic deformation of the metal parts dissipates the 
kinetic energy of the transport package on impact in the same 
manner as the crushing of the usual packaging materials. This 
project evaluates the structural response of the impact cage due to 
impact with a stonewall. A stonewall is a DYNA3D entity which 
represents an infinitely rigid, unyielding surface. The gross struc- 
tural response of the model was evaluated, i.e. did the impact cage 
prevent the weapon container from contacting the stonewall. The 
results of the end and side impact analyses with the modified cage 
geometries indicate that the concept of a space frame impact cage 
is feasible and can be refined to provide suitable protection for a 
1000.0 Ib. cylindrical container in the event of a 250.0 ft/sec. im- 
pact into an unyielding surface. From these results one can easily 
infer that the concept could therefore be modified for less stringent 
impact conditions, such as a more realistic compliant target. 
Though construction of an impact cage is structurally possible, the 
economic feasibility of implementing the concept must still be eval- 
uated in terms of the benefits and liabilities of the design. 
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21141 (SAND-93-0712C) Portable fiber optic coupled 
doppler interferometer system for detonation and shock wave 
diagnostics. Fleming, K.J. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9303128-1: 6. test technology symposium, Baltimore, MD 
(United States), 30 Mar 1993). Order Number DE93009827. 
Source: OSTI; NTIS; GPO Dep. 
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Testing and analysis of shock wave characteristics such as pro- 
duced by detonators and ground shock propagation frequently 
require a method of measuring velocity and displacement otf the 
surface of interest. One method of measurement is doppler inter- 
ferometry. The VISAR (Velocity Interferometer System for Any 
Reflector) uses doppler interferometry and has pined wide accep- 
tance as the preferred tool for shock measurement. An important 
asset of VISAR is that it measures velocity and displacement non 
intrusively. The conventional VISAR is not well suited for portability 
because of its sensitive components, large power and cooling re- 
quirements, and hazardous laser beam. A new VISAR using the 
latest technology in solid state lasers and detectors has been de- 
veloped and tested. To further enhance this system's versatility, the 
unit is fiber optic coupled which allows remote testing, permitting 
the VISAR to be placed over a kilometer away from the target be- 
ing measured. Because the laser light is contained in the fiber 
optic, operation of the system around perscnnel is far less haz- 
ardous. A software package for data reduction has also been 
developed for use with a personal computer. These new advances 
have produced a very versatile system with full portability which 
can be totally powered by batteries or a small generator. This pa- 
per describes the solid state VISAR and its peripheral components, 
fiber optic coupling methods and the fiber optic coupled sensors 
used for sending and receiving laser radiatior 


21142 (UCRL-ID—112449) Computer modeling of low pres- 
sure laboratory experiments on Indiana limestone and Sierra 
white granite and the implications for yield estimation. White, 
J.W. Lawrence Livermore National Lab., CA (United States). 
Jan 1993. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93006970. Source: OSTI; NTIS; GPO Dep. 

Some effects of material model uncertainties on yield estimation 
have been explored. Data on spherical shocks at low pressure (be- 
low 100 kb) in small limestone samples have been used to adjust 
the model parameters of computer simulations run at LLNL. The 
low pressure regime is important for future verification treaties in- 
volving nuclear yield determinations below 10 kilotons (kt) because 
the current treaty and likely future treaties prohibit the detectors 
from being close to the explosive canister. Past computer studies 
have emphasized modeling parameters at higher pressures appro- 
priate for treaties concerned with high yields (150 kt) and they 
revealed that porosity and water content are the main concerns. 
This investigation confirms that porosity and water content continue 
to play a major role at low yields, but now strength becomes very 
important. This study also provided insight into the dynamic 
behavior of rapidly loaded porous limestone in three different con- 
figurations: dry, saturated at room temperature plus saturated and 
frozen. Specifically, wet porous limestone showed a surprisingly 
strong failure curve for waves with a peak pressure below 10 kb. 
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21143 (ORNL/TM-12161) DNA Radiation Environments 
Program Spring 1991 2-meter box experiments and analyses. 
Santoro, R.T. (Oak Ridge National Lab., TN (United States)); 
Whitaker, S.Y. Oak Ridge National Lab., TN (United States). Mar 
1993. 49p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93010328. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the Spring 1991 2-m Box experiments 
that were performed at the Army Pulse Radiation Facility (APRF) 
at Aberdeen Proving Ground. These studies were sponsored by 
the Defense Nuclear Agency (DNA) under the Radiation Environ- 
ments Program to obtain measured data for benchmarking the 
Adjoint Monte Carlo Code System, MASH, Version 1.0. The MASH 
code system was developed for the Department of Defense and 
NATO for calculating neutron and gamma-ray radiation fields and 
shielding protection factors for armored vehicles and military 
structures against nuclear weapon radiation. In the 2-m Box experi- 
ments, neutron and gamma-ray dose rates and reduction factors 
were measured in the free-field and as a function of position on an 
anthropomorphic phantom that was placed outside and inside a 
borated polyethylene lined steel-walled 2-m box. The data were ac- 
quired at a distance of 400-m from the APRF reactor. The purpose 
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of these experiments was to measure the neutron and gamma-ray 
dose rates as a function of detector location on the phantom for 
cases when the phantom was in the free-field and inside of the 
box. Neutron measurements were made using a BD-100R bubble 
detector and gamma-ray measurements were made using thermo- 
luminescent detectors (TLD). Calculated and measured data were 
compared in terms of the C/M ratio. The calculated and measured 
neutron and gamma-ray dose rates and reduction factors agreed 
on the average within the +20% limits mandated by DNA and 
demonstrate the capability of the MASH code system in reproduc- 
ing measured data in nominally shielded assemblies. 
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21144 (LA-SUB-93-146) ALEXIS final technical report. Los 
Alamos National Lab., NM (United States); Defense Systems, Inc., 
McLean, VA (United States). 6 Feb 1989. 116p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93010812. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The ALEXIS satellite bus design has been developed by De- 
fense Systems Inc. (DSI) for the Department of Energy (DOE) 
organizations; Los Alamos National Laboratory (LANL) and Sandia 
National Laboratory (SNL). The mission is in support of an opera- 
tional DOE mission. The mission objectives are technology 
demonstration and background determination. ALEXIS will demon- 
strate the feasibility of a wide field of view, normal incidence 
telescope system for detecting bursts of ultra soft x-rays. ALEXIS 
will also determine background rate of ultra soft x-ray bursts, and 
events that mimic them, in the space environment. Possible 
sources of background radiation include trapped radiation, cosmic 
rays, astrophysical objects and man made sources. ALEXIS inte- 
grates five key technologies: (1)Normal incidence x-ray optics; 
(2)Curved microchannelplate detectors; (3)Magnetic electron 
sweepers; (4) Thin, pinhole-free filters, (5) Wide dynamic range 
readout. The satellite will be fitted with six telescopes. The mission 
performance goals for technology areto demonstrate a wide field of 
view, build to modest power and weight, build to minimal satellite 
impact, demonstrate detector stability and prove an operational 
prototype. The mission goals for background determination are to 
reject electrons (Magnets) , reject scattered sunlight (Filters) , 
reject background via coincidence, view sunlit earth, operate in in- 
tense electron flux and optimize wavelength. 
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21145 (DOE/ID/13167-T1) Analysis of the ICPP analytical 
laboratory costs, throughput, capacity, and load leveling. Ja- 
son Associates Corp., Idaho Falls, ID (United States). 11 May 
1993. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-921D13167. Order Number 
DE93013528. Source: OSTI; NTIS; GPO Dep. 

To aid in the decision process involving the future use of the 
Idaho Chemical Processing Plant (ICPP) analytical laboratory 
capability supporting Environmental Restoration and Waste Man- 
agement analytical needs, an analysis was conducted to determine 
the analytical costs, throughput, maximum sample capacity, and 
load leveling options. Costs for the ICPP analytical services appear 
to be comparable to commercial laboratories based upon the 
following criteria: No actual data was evaluated; cost of space, in- 
frastructure, and equipment was not included in the analysis; the 
same hourly rate ($55/hr) was utilized for all services; a 100% 
sample load rate was utilized, with no personnel on overhead. The 
costs presented should be considered as the lower bound esti- 
mate. 





21146 (SAND-90-1375/2) ECM (Environmentally Conscious 
Manufacturing) newsletter: Information on environmentally 
conscious manufacturing processes, February 1991: Volume 
2, No. 1. Sandia National Labs., Albuquerque, NM (United States). 
Feb 1991. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93009510. Source: OSTI; NTIS; INIS; GPO Dep. 

The ECM Newsletter is published quarterly at Sandia National 
Laboratories to disseminate information obtained from Research 
and Development programs and Demonstration, Testing, and Eval- 
uation projects at DOE facilities on Environmentally Conscious 
Manufacturing processes. This issue discusses the following topics: 
monitoring of organics; substitutes for halogenated solvents used 
for cleaning; fluxless soldering; and Fourier transform infrared 
spectroscopy for monitoring organic foam mixing. 


21147 (SAND-92-1544) ECM (Environmentally Conscious 
Manufacturing) newsletter: Information on environmentally 
conscious manufacturing processes, July 1992. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jul 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93009509. Source: 
OSTI; NTIS; GPO Dep. 

The ECM Newsletter is published at Sandia National Laborato- 
ries to disseminate information obtained from research and 
development programs and demonstration, testing, and evaluation 
projects at research facilities on environmentally conscious manu- 
facturing processes. This issue covers the topics of Life Cycle 
Assessment, etching processes for Kovar, cleaning of plutonium 
surfaces, non- chromate conversion coatings for aluminum, and 
circuit board manufacturing. 


21148 (SAND-93-8000) Environmental Protection Imple- 
mentation Plan. Brekke, D.D. Sandia National Labs., Livermore, 
CA (United States). Mar 1993. 35p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DR00789. 
Order Number DE93010617. Source: OSTI; NTIS; GPO Dep. 

This Environmental Protection Implementation Plan is intended 
to ensure that the environmental program objectives of Department 
of Energy Order 5400. 1 are achieved at SNk/California. The Envi- 
ronmental Protection Implementation Plan will serve as an aid to 
management and staff to implement new environmental programs 
in a timely manner. 
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21149 (BNL-48166) A climatic guide for North Central Ok- 
lahoma. Brown, R.M. Brookhaven National Lab., Upton, NY 
(United States). Jun 1991. 72p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE93006392. Source: OSTI; NTIS; GPO Dep. 

This guide provides some climatological data pertaining to cen- 
tral and north central Oklahoma. The information was derived from 
standard reference material to reflect what general surface meteo- 
rological characteristics exist in that region. It is intended to assist 
those individuals involved in the implementation of the first ARM 
site in that locale. A similar guide already exists for the region in- 
volved in Kansas entitled, “One Regional ARM Guide for Climatic 
Evaluation”. The Oklahoma Kansas area was selected as the first 
site from the process reported in the “Identification, Recommenda- 
tion and Justification of Potential Locales for ARM Sites’. 


21150 (BNWL-SA-3160) Dust storms in the Tri-City Area. 
Jenne, D.E. Battelle-Northwest, Richland, WA (United States). Pa- 
cific Northwest Lab. 2 Apr 1970. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93009880. Source: OSTI; NTIS; GPO Dep. 

This report discusses the causes and effects of dust storms in 
the Tri-Cities area. 
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21151 (CNIC—00635) Concentration variation of 14-157Cs in 
environmental media and dose evaluation in Suzhou city after 
Chernobyl nuclear accident. Fu Rongchu (Suzhou Medical Coll. 
(China)); Wang Huiyu. China Nuclear Information Centre, Beijing, 
BJ (China). May 1992. [6p.] (In Chinese). (SMC—0081.). Order 
Number DE93623399. Source: OSTI; NTIS (US Sales Only); INIS. 
The time response for the concentration variation of 154:'97Cs in 
the environmental media and dose evaluation in Suzhou city after 
Chernobyl nuclear accident is presented. The results showed in 14 
x 20th of May 1986, the radioactivity concentration of '54:197Cs in 
the environmental media reached to maximum and gradually re- 
turned to background 3 months later. The individual effective dose 
equivalent for adults in that period due to external exposure of air 
immersion and internal exposure of inhalation and vegetable intake 
is 1.6 x 10-7 Sv, this value is about 55% of annual dose equiva- 
lent (2.9 x 10-7 Sv/a) of the first year after Chernobyl accident, 
and approximately equals to normal year value (1.5 x 10-” Sv/a). 
The 90% of that was through ingestion pathway, 8.6% was through 
inhalation pathway and external exposure was very small. 


21152 (CONF-9002111-, pp. 147) Assessing radiological 
impacts of U.S. Department of Energy facilities. Witherspoon, 
J.P. (Oak Ridge National Lab., TN (US)); O'Donnell, F.R. Oak 
Ridge National Lab., TN (United States). Jun 1992. DOE Contract 
AC05-840R21400. From Data analysis and interpretation for envi- 
ronmental surveillance conference; Lexington, KY (United States); 
5-7 Feb 1990. In Data analysis and interpretation for environmental 
surveillance: Conference proceedings. 149p. Order Number 
DE92019009. Source: OSTI; NTIS; INIS. 

Potential radiation doses from releases of radionuclides from the 
U.S. Department of Energy (DOE) facilities must be assessed for 
routine facility operation. Both the Environmental Protection Agency 
(EPA) (Clean Air Act) and DOE have radiation dose limits for maxi- 
mally exposed off-site individuals, and compliance with these limits 
must be demonstrated annually. Radiation doses are calculated 
with approved environmental transpose and dosimetry models such 
as AIRDOS-EPA. Site-specific data that are required as input into 
the model include source terms (annual radionuclide releases), de- 
scription and location of emission structures (stacks, vents, etc.), 
and annual meteorological data and local demographic information. 
In addition to quantities of radionuclides released, the chemical 
form and particle size of airborne materials are important. The ex- 
tent to which variation in the above data input can affect calculated 
radiation doses will be discussed. In addition, the use of monitoring 
data to supplement dose calculations will be considered. 


21153 (CONF-9011325-, pp. 2.1-2.12) Investigations into 
the chemism of atmopsheric peroxides (FP15). Becker, K.H. 
(Physikalische Chemie, FB 9, Univ. Wuppertal (Gesamthochschule) 
(Germany)); Bechara, J.; Brockmann, K.J.; Thomas, W. Minis- 
terium fuer Umwelt, Raumordnung und Landwirtschaft des Landes 
Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (in 
German). From 2. status colloquium on air pollutants and forest 
decline; Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings 
of the second status colloquium held at the Ministry of the Interior 
of North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. 
Order Number DE93785284. Source: OSTI; NTIS (US Sales Only). 

With the aid of diode laser absorption spectroscopy, the gas 
phase reactions of different alkenes including some terpenes and 
isoprene with ozone were investigated with a view to the formation 
of H2O,. The recorded concentrations of H2O2, referred to the 
amount of hydrocarbons turned over, were of the order of a few 
parts per thousand. In the presence of water vapour, a significant 
increase in the yield of hydrogen peroxide was observed. This ef- 
fect of water is due to a direct reaction of water vapour with the 
Criegee biradical, a short-lived intermediate product resulting from 
the reaction of un-saturated hydrocarbons with ozone. This Criegee 
radical is also capable of reacting with other trace substances, for 
instance SO2. The speed constant for the reaction of the simplest 
Criegee biradical (CH200) with water vapour as compared to its 
reaction with SO. was determined. (orig.). 


21154 (CONF-9011325-, pp. 3.1-3.10) Investigations on the 
chemism of atmospheric peroxides. Methodological advances, 
laboratory studies, and field measurements. Klockow, D. (Dort- 
mund Univ. (Germany). Inst. fuer Spektrochemie und Angewandte 
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Spektroskopie); Esser, G.; Hoffmann, T.; Jacob, P.; Valdes, J. Min- 
isterium fuer Umwelt, Raumordnung und Landwirtschaft des Landes 
Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In 
German). From 2. status colloquium on air pollutants and forest 
decline; Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings 
of the second status colloquium held at the Ministry of the Interior 
of North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. 
Order Number DE93785284. Source: OST1I; NTIS (US Sales Only). 

Growing interest in the distribution and chemism of atmospheric 
peroxides is causing increased efforts to be made towards optimiz- 
ing their measurement and analytics. This would permit field 
measurements and laboratory investigations contributing to the 
understanding of the part played by this reactive species in multi- 
phase atmospheric chemistry. The project had two objectives: 
Firstly, development of new techniques for separating and deter- 
mining atmospheric peroxides with a view to verifying the reliability 
of the analytics of peroxides by a comparison of methods, and sec- 
ondly, the execution of field measurements in order to broaden 
knowledge of variations in the concentration of atmospheric perox- 
ides due to both natural and anthropogeneous processes. 
Comparison measurements of H2O, in a maritime atmosphere, 
aboard the ship ’Polarstern’, using diode laser spectroscopy and 
cryosampling/peroxy oxalate/chemiluminescence showed results to 
be in good agreement. (orig.). 


21155 (CONF-9011325-, pp. 4.1-4.22) Reactions of NO3/ 
NO20; with biogenic organic hydrocarbons (FP10). Barnes, |. 
(Wuppertal Univ. (Gesamthochschule) (Germany). Physikalische 
Chemie - FB9); Bastian, V.; Becker, K.H.; Tong Zhu. Ministerium 
fuer Umwelt, Raumordnung und Landwirtschaft des Landes 


Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In 
German). From 2. status colloquium on air pollutants and forest 
decline; Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings 
of the second status colloquium held at the Ministry of the Interior 
of North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. 
Order Number DE93785284. Source: OSTI; NTIS (US Sales Only). 

Rate constants and reaction products of NO3 and NoOs with 


biogenic organic compounds were investigated, as possible con- 
tributors to novel forest decline by forming phytotoxic products. 
Classes of nitrate compounds formed by reaction of NO3 with 
propene, 1-butene, isobutene and, especially, isoprene were char- 
acterized. For isoprene, the formulas of nine different nitrate 
isomers were identified, four of which are novel:  4-nitro 
oxy-2-methyl-1-butene-3-on (CH2=CH(CH3)COCH2sONOz); 4-nitro 
oxy-2-methyl-1-butene-3-o0l (CH2=C(CH3)CH(OH)CH2(ONO2)); 3,4- 
dinitro oxy-2-methyl-1-butene (CH2=C(CH3)CH(ONO2)CH2ONO>z); 
4-nitro oxy-2-butene-1-one (CHOH=CHCH2ONOz). Two further ke- 
tonitrates, a-nitro oxyacetone and 1-nitro oxy-2-butanone were 
synthesized and their atmospheric oxidation reactions by OH radi- 
cals were investigated. The rate constants of the reactions of 
a-nitro oxyacetone and 1-nitro oxy-2-butanone with OH radicals 
were determined. UV absorption spectra of different ketonitrates/ 
dinitrates were measured by diode array spectrometer in the range 
of 240-340 nm with a resolution of 0.7 nm. In the spectral range 
important for the atmosphere (\>280), the absorption of ketoni- 
trates is by about one order of magnitude higher than that of 
dinitrates. A comparison of the estimated photolysis frequency for 
ketonitrates and dinitrates with the corresponding rate constants for 
the reaction with OH radicals shows photolysis to be the most im- 
portant atmospheric sink for ketonitrates and dinitrates. 


21156 (CONF-9011325-, pp. 5.1-5.18) Investigation of natu- 
rally occurring terpenes in damaged forest stands. Dulson, W. 
(Institut fuer Umweltuntersuchungen der Stadt Koeln (Germany)). 
Ministerium fuer Umwelt, Raumordnung und Landwirtschaft des 
Landes Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 
616p. (In German). From 2. status colloquium on air pollutants and 
forest decline; Duesseldorf (Germany); 12-14 Nov 1990. In Pro- 
ceedings of the second status colloquium held at the Ministry of 
the Interior of North-Rhine Westphalia, Duesseldorf, November 12- 
14, 1990. Order Number DE93785284. Source: OSTI; NTIS (US 
Sales Only). 

Measuring values for an entire year are available; i.e., the 
evaluations are based on far more than 2000 analyses. Out of ap- 
proximately 50 terpenes recorded, only 6 to 8 are in a range of 
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concentration fit for evaluation. The highest concentrations are 
found for a-pinene and limonene. Thus, a 98-percentile of almost 
20 g/m of limonene was calculated for the summer month of Au- 
gust. The mean value was 5 yg/m°. All evaluated terpenes have a 
distinct annual curve whose maximum is in the summer months. 
The daily curve is less pronounced. Limonene, whose molecule 
has two double bonds, in summer has a concentration maximum 
during the night-time. (orig.). 


21157 (CONF-9011325-, pp. 6.1-6.32) Characterization of 
the nuisance situation in areas of forest decline in 
North-Rhine Westphalia. Friesel, J. (Landesanstalt fuer Immis- 
sionsschutz NRW, Essen (Germany)); Peffer, H.U. Ministerium fuer 
Umwelt, Raumordnung und Landwirtschaft des Landes Nordrhein- 
Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In German). 
From 2. status colloquium on air pollutants and forest decline; 
Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings of the 
second status colloquium held at the Ministry of the Interior of 
North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. Or- 
der Number DE93785284. Source: OST!; NTIS (US Sales Only). 

Between 1986 and 1989, continuous measurements of emis- 
sions of the atmospheric pollutants sulfur dioxide (SO2), nitrogen 
monoxide (NO), nitrogen dioxide (NO), suspended dusts and 
ozone (O3) as well as meteorological parameters were carried on 
at forest measuring stations of the TEMES grid in the Eggegebirge 
(EGGE’), Eifel (EIFE’) and Rothaargebirge (‘ROTH’). As compared 
to the Rhein-Ruhr agglomeration (100 per cent), the mean concen- 
trations of SO2, NO». and dust nuisances for the forest stations in 
1989 ranged between 33 per cent (NO2, EIFE) and 73 per cent 
(suspended dust, EGGE). Comparison with the years previously 
reveals especially for SO2 a lowering of both the average concen- 
tration and the 98-per-cent values. By contrast, the mean ozone 
concentration in 1989 was higher at the forest sites on the Rhine 
and Ruhr by a factor of 2.1 to 2.3. The annual key values for O, 
nuisances in 1989 are the highest since measurements began. 
(orig.). 


21158 (CONF-9011325-, pp. 8.1-8.31) Results from the 
measuring and experimentating station Forst (MEXFO). Prinz, 
B. (Landesanstalt fuer Immissionsschutz NRW, Essen (Germany)). 
Ministerium fuer Umwelt, Raumordnung und Landwirtschaft des 
Landes Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 
616p. (In German). From 2. status colloquium on air pollutants and 
forest decline; Duesseldorf (Germany); 12-14 Nov 1990. In Pro- 
ceedings of the second status colloquium held at the Ministry of 
the Interior of North-Rhine Westphalia, Duesseldorf, November 12- 
14, 1990. Order Number DE93785284. Source: OSTI; NTIS (US 
Sales Only). 

The project, sponsored by the European Community, aimed to 
establish differences on a small scale in the exposure of a spruce 
stand to the deposition of airborne substances and substances 
contained in precipitation water, both as regards the area of the 
crowns and the area of the soil or roots. Both in horizontal and ver- 
tical direction, different sampling spots were determined, from the 
field to the centre of the stand and from the ground to above the 
area of the crowns. A great many parameters were analysed, for 
instance meteorological measuring data, concentrations of atmo- 
spheric constituents, rates of immission, fog water, precipitations, 
and solutions of soil water from two different depths. The paper in 
particular deals comparatively with the effects the various deposi- 
tions have on small surface areas. (orig.). 


21159 (CONF-9106325-, pp. 91-119) California’s experience 
with H-D alternative fueled vehicles. Jackson, M.D.; Sullivan, 
C.A. Canada Centre for Mineral and Energy Technology, Ottawa, 
ON (Canada); USDOE, Washington, DC (United States); Ontario 
Ministry of Energy, Toronto, ON (Canada). [1991]. From 1991 
Windsor workshop on alternative fuels; Toronto (Canada); 24-26 
Jun 1991. In 1991 Windsor Workshop on Alternative Fuels. 534p. 
Order Number DE92008407. Source: OSTI; NTIS. 

California flexible fueled methanol and natural gas vehicle pro- 
grams. The emissions standards should be set in November 1991. 
The data used to establish standards has been obtained, based on 
a small number of cars. The automobile industry needs two years 
lead time so there is a need to set emission factors early. The pro- 
cess of setting standards will be reviewed on a three-year basis, 





so data obtained later can be considered. Natural gas emissions 
show reductions in hydrocarbons and CO, but a 35-percent in- 
crease in NOx. But combustion technology for natural gas is still in 
early stages of development. Future vehicles should meet Califor- 
nia NO, standards. The results for preliminary experimental tests 
on the emission produced and mileage achieved by vehicles pow- 
ered by methanol and natural gas are outlined. 


21160 (CONF-930701—4) Comparative emissions from Pak- 
istani coals and traditional coals. Gammage, R.B. (Oak Ridge 
National Lab., TN (United States)); Wachter, E.A.; Wade, J.; Wil- 
son, D.L.; Ahmad, N.; Sibtain, F.; Raza, M.Z. Oak Ridge National 
Lab., TN (United States). [1993]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States); Agency for International Development, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 6. iriternational conference on indoor air quality and climate; 
Helsinki (Finland); 4-8 Jul 1993. Order Number DE93010279. 
Source: OSTI; NTIS; GPO Dep. 

Airborne emissions from a traditional Paldstani cooking stove 
were measured and compared for fuels composed of raw and 
amended coal briquettes, wood, charcoal, and dung. Small 
charges of fuel, 200 g, were burned inside a 12 m® shed with a 
forced rate of air exchange of 14 hr—'. The amended coal con- 
tained slaked lime, clay catalyst and 1 % potassium nitrate oxidant. 
The lime proved effective in reducing the integrated S02 emissions 
but not the early peak S02 emissions while combustion was 
restricted to the skin of the briquettes. Volatile and semivolatile or- 
ganic emissions and respirable suspended particulates (RSP) were 
considerably reduced in amended coal compared to raw coal bri- 
quettes. The measurements overall indicated that, with respect to 
CO, S02, N02, organics and RSP, substitution of amended coal bri- 
quettes for traditional fuels will not worsen indoor air quality during 
domestic cooking. Better utilization of Pakistani’s reserves of high- 
sulfur coal is an attractive energy option for both economic and 
environmental reasons. 


21161 (DOE/CE/23810-12) ARI delegation to Japan on 
Alternative Refrigerants. Air-Conditioning and Refrigeration Tech- 
nology Inst., Inc., Arlington, VA (United States). Feb 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91CE23810. Order Number DE93011438. Source: 
OSTI; NTIS; GPO Dep. 

Researchers from ARI member companies spoke at the Interna- 
tional Conference on Alternative Refrigerants in Tokyo and visited 
several Japanese organizations for the purpose of exchanging in- 
formation on alternative refrigerants. The specific purpose of the 
meetings was to review the methods being utilized to screen alter- 
natives to CFCs and HCFCs: materials compatibility screening 
methods, lubricant testing techniques, as well as flammability stud- 
ies. A list of papers presented at the conference is included. 


21162 (DOE/ER-0585T) The possible direct use of satellite 
radiance measurements by the Atmospheric Radiation Mea- 
surement Program. USDOE Office of Energy Research, 
Washington, DC (United States). Environmental Sciences Div. Mar 
1993. 76p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93009819. Source: OSTI; NTIS; INIS; GPO Dep. 

The Atmospheric Radiation Measurement (ARM) Program is a 
major research program initiated by the Department of Energy to 
improve our understanding of radiative and cloud processes critical 
to predicting the Earth's climate and its changes. Central to this 
concept is the use of four to six intensively instrumented sites for 
long-term study and characterization of the processes of interest. 
The instrumentation suites will include ground-based, high- 
accuracy radiometers for measuring the short and longwave 
surface flux, as well as an extensive set of ground-and air-based 
instrumentation for characterizing the intervening atmospheric col- 
umn. Satellite-based measurements are expected to play a very 
important role in providing top-of-the-atmosphere measurements. In 
this study, we examine the possibility of comparing ARM outputs 
directly with satellite measurements, thereby ensuring the indepen- 
dence of these two important data sets. Thus we focused on what 
do satellites really measure and how well do they measure it. On 
what can we do about the genera! lack of adequate visible channel 
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calibration. On what is the best way for ARM to obtain near-real- 
time access to this unprocessed data. And on what is the optimum 
way for ARM to make use of satellite data. 


21163 (DOE/ER/60883-3) Simulation of landscape distur- 
bances and the effect of climatic change: Final report, July 15, 
1989-July 14, 1990. Baker, W.L. Kansas Univ., Lawrence, KS 
(United States). Dept. of Geography. 29 Jan 1993. 87p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER60883. Order Number DE93011615. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this research is to understand how changes in 
climate may affect the structure of landscapes that are subject to 
periodic disturbances. A general model useful for examining the 
linkage between climatic change and landscape change has been 
developed. The model makes use of synoptic climatic data, a geo- 
graphical information system (GRASS), field data on the location of 
disturbance patches, simulation code written in the SIMSCRIPT 
language, and a set of landscape structure analysis programs writ- 
ten specifically for this research project. A simplified version of the 
model, lacking the climatic driver, has been used to analyze how 
changes in disturbance regimes (in this case settlement and fire 
suppression) affect landscape change. Landscape change lagged 
in its response to changes in the disturbance regime, but the lags 
differed depending upon the character of the change and the par- 
ticular measure considered. The model will now be modified for 
use in a specific setting to analyze the effects of changes in cli- 
mate on the structure of flood-disturbed patches along the Animas 
River, Colorado. 


21164 (DOE/ER/61067-2) A stochastic formation of 
radiative transfer in clouds: Final report, September 15, 1990— 
October 31, 1992. Stephens, G.L.; Gabriel, P.M. Colorado State 
Univ., Fort Collins, CO (United States). Dept. of Atmospheric Sci- 
ence. Mar 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER61067. Order Number 
DE93011372. Source: OSTI; NTIS; GPO Dep. 

The research carried out under this award dealt with issues in- 
volving deterministic radiative transfer, remote sensing, Stochastic 
radiative transfer, and parameterization of cloud optical properties. 
A number of different forms of radiative transfer models in one, 
two, and three dimensions were developed in an attempt to build 
an understanding of the radiative transfer in clouds with realistic 
spatial structure and to determine the key geometrical parameter 
that influence this transfer. The research conducted also seeks to 
assess the relative importance of these geometrical effects in con- 
trast to microphysical effects of clouds. The main conclusion of the 
work is that geometry has a profound influence on all aspects of 
radiative transfer and the interpretation of this transfer. We demon- 
strate how this geometry can influence estimate of particle effective 
radius to the 30-50% level and also how geometry can significantly 
bias the remote sensing of cloud optical depth. 


21165 (DOE/ER/61198-T2) Central Equatorial Pacific Ex- 
periment (CEPEX): Design document. California Univ., San 
Diego, La Jolla, CA (United States). [1993]. 182p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract FG03- 
91ER61198. Order Number DE93011656. Source: OSTI; NTIS; 
GPO Dep. 

The Earth's climate has varied significantly in the past, yet cli- 
mate records reveal that in the tropics, sea surface temperatures 
seem to have been remarkably stable, varying by less than a few 
degrees Celsius over geologic time. Today, the large warm pool of 
the western Pacific shows similar characteristics. Its surface 
temperature always exceeds 27°C, but never 31°C. Heightened in- 
terest in this observation has been stimulated by questions of 
global climate change and the exploration of stabilizing climate 
feedback processes. Efforts to understand the observed weak sen- 
sitivity of tropical sea surface temperatures to climate forcing has 
led to a number of competing ideas about the nature of this appar- 
ent thermostat. Although there remains disagreement on the 
processes that regulate tropical sea surface temperature, most 
agree that further progress in resolving these differences requires 
comprehensive field observations of three-dimensional water vapor 
concentrations, solar and infrared radiative fluxes, surface fluxes of 
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heat and water vapor, and cloud microphysical properties. This 
document describes the Central Equatorial Pacific Experiment 
(CEPEX) plan to collect such observations over the central equato- 
rial Pacific Ocean during March of 1993. 


21166 (DOE/ER/61219-2) Exploitation of parallelism in cli- 
mate models: Technical report, 1 March 1992, 28 February 
1993. Baer, F.; Tribbia, J.J.; Williamson, D.L. Maryland Univ., Balti- 
more, MD (United States). [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-91ER61219. 
Order Number DE93011259. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) through its CHAMMP ini- 
tiative, hopes to develop the capability to make meaningful regional 
climate forecasts on time scales exceeding a decade, such capa- 
bility to be based on numerical prediction type models. We propose 
research to consider theoretical limits to prediction of climate and 
climate change on appropriate time scales, to develop new mathe- 
matical techniques to utilize massively parallel processors (MPP), to 
actually utilize MPP’s as a research tool, and to develop improved 
representations of some processes essential to climate prediction. 
in particular, our goals are to: Reconfigure the prediction equations 
such that the time iteration process can be compressed by use of 
MMP architecture, and to develop appropriate algorithms; develop 
local subgrid scale models which can provide time and space de- 
pendent parameterization for a state-of-the-art climate model to 
minimize the scale resolution necessary for a climate model, and 
to utilize MPP capability to simultaneously integrate those subgrid 
models and their statistics; and capitalize on the MPP architecture 
to study the inherent ensemble nature of the climate problem. 


21167 (DOE/ER/61480—1) Characterization of gas-aerosol 
interaction kinetics using morphology dependent stimulated 
Raman scattering: 1992 Annual summary. Aker, P.M. Pittsburgh 
Univ., PA (United States). Dept. of Chemistry. 30 Jan 1993. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER61480. Order Number DE93012324. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This study is aimed at characterizing the influence of aerosol sur- 
face structure on the kinetics of gas-aerosol interactions. Changes 
in gas phase chemical reaction rates as a function of exposure to 
a specific aerosol are measured with aerosols having different sur- 
face properties due to the composition and/or temperature of the 
material making up the aerosol. The kinetic data generated can be 
used directly in atmospheric modeling calculations. The surface 
structure of the aerosol is using morphology-dependent enhance- 
ment of simulated Raman scattering (MDSRS). Detailed dynamics 
of gas-aerosol interactions can be obtained by correlating the 
change in the reaction rate with change in surface structure and by 
monitoring the change in aerosol surface structure during, the 
course of the reaction. This dynamics information can be used to 
generate kinetic data for systems which are similar in nature to 
those studied, but are not amenable to laboratory investigation. We 
show here that increased MDSRS sensitivity is achieved by using 
an excitation laser source that has a narrow linewidth and we have 
been able to detect sulfate anion concentrations much lower than 
previously reported. We have shown that the linewidth of the MD- 
SRS mode excited in a droplet is limited by the laser linewidth. 
This is a positive result for it eases our ability to quantify the MD- 
SRS gain equation. This result also suggests that MDSRS signal 
size should be independent of droplet size, and preliminary experi- 
ments confirm this hypothesis. 


21168 (DOE/FTR-93010179) [Pilot Radiation Observation 
Experiment]: Foreign trip report, January 2-11, 1993. Renne, 
D.S. National Renewable Energy Lab., Golden, CO (United 
States). 8 Feb 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO2-83CH10093. Order Number 
DE93010179. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
TOGA COARE is being conducted in the Tropical Western Pa- 
cific Ocean near Papua New Guinea and the Solomon Islands 
from 1 November 1992 through 28 February 1993. During this 
time, the DOE Atmospheric Radiation Measurement Program 
(ARM) is conducting a campaign-style radiation measurement ex- 
periment, called the Pilot Radiation Observation Experiment 
(PROBE). | work with Dr. William Clements of Los Alamos National 
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Laboratory (ARM's Tropical Western Pacific Site Program Man- 
ager) and Dr. Tom Ackerman of Pennsylvania State University 
(ARM'S Site Scientist for the Tropical Western Pacific) on this ex- 
periment, and provide coordination between ARM's activities and 
the larger TOGA COARE field study. Specifically, PROBE is as- 
suming operational responsibility of an Integrated Sounding System 
(ISS), which was installed in Kavieng, New Ireland Province, in 
Papua New Guinea at the beginning of TOGA COARE. In a previ- 
ous trip report, dated 7 December 1992, the installation of PROBE 
and the ISS was described. The first phase of site operations ex- 
tended through mid-December. At the completion of that phase, 
the two students Penn State University students operating the site 
returned to the US. Two new students arrived on 3 January, 1993. 
This report describes my return to the site to work with these stu- 
dents for a few days, as well as to assist with new equipment 
being brought to the site and to perform routine instrument mainte- 
nance. On my return to the US. | visited some researchers at the 
University of Sydney who are interested in certain aspects of 
ARM's long-term Tropical Western Pacific activities. 


21169 (DOE/FTR-93010925) [Travel to Papua New Guinea 
and Townsville, Australia to supervise and participate in the 
installation of equipment used in DOE’s Atmospheric Radia- 
tion Measurement Program]: Foreign trip report, October 
17—November 10, 1992. Renne, D.S. National Renewable Energy 
Lab., Golden, CO (United States). 7 Dec 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93010925. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

TOGA COARE is being conducted in the Tropical Western Pacific 
Ocean near Papua, New Guinea and the Solomon Islands from 1 
November 1992 through 28 February 1993. During this time, the 
DOE Atmospheric Radiation Measurement Program (ARM) is con- 
ducting a campaign-style radiation measurement experiment, called 
the Pilot Radiation Observation Experiment (PROBE). The traveler 
works with Dr. William Clements of Los Alamos National Labora- 
tory and Dr. Tom Ackerman of Pennsylvania State University on 
this experiment, and provides coordination between ARM's activi- 
ties and the larger TOGA COARE activity. Specifically, PROBE is 
assuming operational responsibility of an Integrated Sounding Sys- 
tem (ISS), which was planned for installation Kavieng, New Ireland 
Province, in Papua, New Guinea (PNG) as part of TOGA COARE. 
During this trip, PROBE and the ISS were installed within a fenced 
area delineating the PNG National Weather Service Observation 
Facility adjacent to the airport at Kavieng. The radiation measure- 
ments obtained by the Integrated Sounding System were enhanced 
as part of PROBE. In addition, other radiometric and cloud remote 
sensing equipment were installed at the site as part of PROBE. 


21170 (DOE/FTR-93011415) [Travel to Poland to review 
progress and plan future efforts on the Krakow Clean Fossil 
Fuels and Energy Efficiency Program]: Foreign trip report, 
September 28—-October 8, 1992. Gyorke, D. (USDOE Pittsburgh 
Energy Technology Center, PA (United States)); Blinn, M. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1992. 
14p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93011415. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The purpose of this visit was to review progress and plan future 
efforts on the Krakow Clean Fossil Fuels and Energy Efficiency 
Program. The Program addresses approximately 1,350 small boiler 
houses and 125,000 home heating stoves in Krakow that have 
been identified as being significant sources of atmospheric pollu- 
tion, and includes five subprojects that represent various 
approaches to pollution reduction. If subprojects demonstrate com- 
mercial viability relative to a free market in Poland, they could lead 
to the formation of various Polish/American joint ventures to supply 
equipment or fuels to reduce gaseous and particulate emissions in 
the Krakow area. The five designated pilot subprojects are: 1. Dis- 
trict Heating; 2. Replacement by Natural Gas; 3. Electric Heating; 
4. Boiler Houses; and 5. House Stoves. The Program is being con- 
ducted in three phases: |. Data gathering; Il. Communication of 
information on the Program to interested US companies; and Ill. 
Solicitation for US companies to form businesses in Poland to sup- 
ply equipment or fuels to reduce emissions in the Krakow area. 





The Phase | data gathering effort is being conducted to provide in- 
formation to US companies in determining their interest and in 
preparing their proposals, to guide in the preparation of the Phase 
lll solicitation, and to assist the City of Krakow in the formation of 
its master plan for pollution reduction. 


21171 (DOE/FTR-93011421) [Travel to Italy and France on 
long term climatic variations: Data and modelling]: Foreign 
trip report, September 26—October 17, 1992. Taylor, K.E. 
Lawrence Livermore National Lab., CA (United States). 15 
Nov 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93011421. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The NATO ASI followed the usual format, lasting two weeks, with 
invited lectures by leaders in the field as well as brief research 
reports by participants. | presented a two-part lecture on the “Hier- 
archyof Climate Models.” In this report | summarize my activities at 
the NATO ASI workshop and describe the conclusions reached in 
helping to organize PMIP with Dr. Joussaume. | also discuss the 
relationship of these activities to the goals of the Department of 
Energy's Environmental Sciences Division. 


21172 (DOE/NBB-0092T) Quantifying and minimizing un- 
certainty of climate forcing by anthropogenic aerosols. Penner, 
J.E. (Lawrence Livermore National Lab., CA (United States)); 
Charlson, R.J.; Hales, J.M.; Laulainen, N.; Leifer, R.; Novakov, T. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 
63p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93009820. Source: 
OSTI; NTIS; GPO Dep. 

The clear-sky climate forcing by anthropogenic aerosols has 
been shown to be of sufficient magnitude to mask the effects of 
anthropogenic greenhouse gases over large regions. Anthro- 
pogenic aerosols are composed of a variety of aerosol types 
including water-soluble inorganic species (e.g., sulfate, nitrate, am- 
monium), organic condensed species, elemental or black carbon, 
and mineral dust. Estimates of the clear-sky forcing by anthro- 


pogenic sulfate aerosols and by organic biomass-burning aerosols 
have been published previously. Here we estimate the uncertainty 
in the forcing by these aerosol types. Estimates of the clear-sky 
forcing by other anthropogenic aerosol types do not even exist 
though the forcing by these aerosol types is thought to be smaller 
than that by sulfate and biomass burning aerosols. 


21173 (DOE/PC/92534-T1) Selective catalytic reduction of 
sulfur dioxide to elemental sulfur: Quarterly technical 
progress report No. 2, October-December 1992. Liu, Wei; 
Flytzani-Stephanopoulos, M.; Sarofim, A.F. Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Dept. of Chemical Engi- 
neering. 1992. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92534. Order Number 
DE93010851. Source: OSTI; NTIS; GPO Dep. 

Elemental sulfur recovery from SO2-containing gas streams is 
highly attractive as it produces a saleable. Product and no waste to 
dispose of. However, commercially available schemes are complex 
and involve multi-stage reactors, such as, most notably in the Re- 
sox (reduction of SO2 with coke) and Claus plants(reaction of SO. 
with H2S over catalyst). This project win investigate a cerium oxide 
catalyst for the single-stage selective reduction SO2 to elemental 
sulfur by a reductant, such as carbon monoxide. Cerium oxide has 
been identified as a superior catalyst for SO. reduction by CO to 
elemental sulfur because of its high activity and high selectivity to 
sulfur over COS over a wide temperature range(400-650C). Kinetic 
and parametric studies of SO, reduction planned over various 
CeOz-formulations will provide the necessary basis for develop- 
ment of a simplified process, a single-stage elemental sulfur 
recovery scheme from variable concentration gas streams. A first 
apparent application is treatment of regenerator off-gases in power 
plants using regenerative flue gas desulfurization. Such a simple 
catalytic converter may offer the long-sought “Claus-alternative” for 
coal-fired power plant applications. 


21174 (DOE/UMTRA-400690-0000) Passive environmental 
radon detector study. USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office. Mar 1992. 17p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC04-91AL62350. Order Number 
DE93008962. Source: OSTI; NTIS; INIS; GPO Dep. 

There are three stages at which the ambient air concentrations 
of radon-222 are monitored around the Uranium Mill Tailings Re- 
medial Action (UMTRA) Project sites: before, during, and after 
construction. Pre-remedial-action measurements are taken for 
approximately 1 year. Monitoring is conducted during the entire du- 
ration of construction, and post-remedial-action monitoring is 
performed for approximately 1 year. Currently, the UMTRA Project 
uses Radtrak® brand alpha-track radon detectors for these envi- 
ronmental measurements. The purposes of radon monitoring 
around the UMTRA sites are (1) to determine background values 
around the site and pre-remedial-action conditions, (2) to control 
construction activities and monitor off-site releases, and (3) to com- 
pare post-remedial-action concentrations with pre-remedial-action 
values to demonstrate that radon concentrations have been 
reduced to approximately background levels. The Technical Assis- 
tance Contractor to the DOE for the UMTRA Project evaluated the 
performance of four different types of passive environmental radon 
detectors under both controlled laboratory conditions and field 
conditions at an unremediated UMTRA site. This study was under- 
taken to evaluate the accuracy and precision of four different 
passive, timeintegrating, environmental radon detectors in an effort 
to determine which brand of detector is best suited to measure en- 
vironmental outdoor radon concentrations for the UMTRA Project. 
Voluntary manufacturer participation in the study was solicited by 
placing an advertisement in the Commerce Business Daily. All 
manufacturers participating in the study supplied the detectors and 
analysis free of charge. 


21175 (ENEA-RT-AMB-—91-12) Urban air pollution concen- 
trations: Harmonic analysis of time series data. Berico, M. 
ENEA, Bologna (Italy). May 1991. 40p. (in Italian). (RT/AMB—91- 
12). Order Number DE93784566. Source: OSTI; NTIS (US Sales 
Only). 

This paper presents the results of the Fourier analysis of time 
series data relevant to urban atmospheric concentrations of TSP, 
SO», and NOz. The relationships among main periodicities obtained 
and the possible pollutant sources are discussed. In addition, an 
evaluation of the correlations between the data samples for the 
same period made by studying the normalized cross-spectral den- 
sity function are carried out. 


21176 (ETDE-IT—93-131) C.A.R.S. monitor of fragmentation 
and secondary reactions during U.V. laser induced decompo- 
sition of benzene. Fantoni, R.; Giorgi, M.; Moliterni, A.G.G.; 
Lipinska-Kalita, K.E. ENEA, Frascati (Italy). 1992. 6p. (CONF- 
9203252-1: 11. European cars workshop, Florence (Italy), 23-25 
Mar 1992). Order Number DE93784562. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Among the different types of non-linear Raman spectroscopies, 
vibrational CARS (Coherent AntiStokes Raman Scattering, probing 
Raman active vibrational modes) has proved to be a valuable on- 
line technique in the study of laser induced processes involving 
gas phase reactants, such as the deposition of thin films or 
synthesis of ultrafine powders. The application of lasers in total de- 
composition (mineralisation) of gas-phase pollutants has been 
considered, and test experiments have been started on benzene 
as a precursor of a large family of aromatic pollutants. This paper 
reports on the use of a broad-band CARS to monitor, on-line, the 
laser induced dissociation of benzene at 266 nm. The electronically 
excited C, produced during the process was detected by RECARS 
(Resonantly Enhanced CARS) in the visible region. The laser in- 
duced primary decomposition and secondary reaction were studied 
under collisional conditions upon the addition of inert (N2) and re- 
active (Oz) partners. Reaction intermediates produced in 
electronically excited states were detected by time resolved spon- 
taneous emission spectroscopy performed with the same set-up in 
the absence of probe lasers. 


21177 (ETDE-IT-93-145) Enea CO2 LIDAR/DIAL station ac- 
tivity in tropospheric remote sensing program. Palucci, A.; 
Barbini, R.; Ribezzo, S.; Colao, F. ENEA, Frascati (Italy). 1992. 9p. 
(CONF-9207107-2: 16. international laser radar conference, Cam- 
bridge, MA (United States), 20-24 Jul 1992). Order Number 
DE93784605. Source: OSTI; NTIS (US Sales Only). 
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The ENEA (the Italian Agency for New Technology, Energy and 
the Environment) CO. LIDAR/DIAL (light detection and ranging us- 
ing differential absorption) station, designed to monitor minor 
gaseous components and pollutants in the troposphere is now op- 
erating at the ENEA Frascati center. It is detecting, with a useful 
range of about 6 km, atmospheric components such as water 
vapour and ozone. It is composed of a 50 square meter lab hous- 
ing twin TEA COz laser transmitters and electronics, and a 5 meter 
dome covered tower supporting a_ rotateable Newtonian 
send-receive telescope. Range resolved concentrations of the in- 
vestigated molecules are presented in this report together with a 
discussion on the techniques adopted for data analysis. 


21178 (ETDE-mf-93785312) Further development and ap- 
plication of physically complex 3D-models simulating urban 
climate and pollutant dispersion. Eichhorn, J.; Siebert, J. Mainz 
Univ. (Germany). Inst. fuer Meteorologie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Feb 1990. 125p. (In 
German). Contract BMFT 07K312. Order Number DE93785312. 
Source: OSTI; NTIS (US Sales Only). 

The research project aimed at the extension and physical im- 
provement of the 3D urban climate models developed by the 
Meteorological Institute of Mainz university and at their application 
to real towns and realistic problems. The following extensions were 
the most important: (1) Development of the microscale model into 
a climate model. (2) Integration of parametrisations of the influence 
of vegetation into the mesoscale model. (3) Integration of suitable 
methods of treating orography in the mesoscale model while retain- 
ing the cartesian system of coordinates. Further improvements 
focussed on the numerical methods (e.g. calculation of advection) 
and on the reduction of computing time. (orig./KW). 


21179 (ETDE-mf-93785892) Results of the ozone measure- 
ments carried out near to the ground in the second 
half year 1991. Sonderbeobachtungen des Meteorologischen 
Observatoriums Hohenpeissenberg. Deutscher Wetterdienst, Ho- 
henpeissenberg (Germany). Meteorologisches Observatorium. 
1992. 165p. (in German). Order Number DE93785892. Source: 
OSTI; NTIS (US Sales Only). 

The report of the second half of 1991 contains tables and dia- 
grams with the data of ozone measurements carried out near to 
the ground as well as the total ozone and sulphure dioxide mea- 
surements made by the Hohenpeissenberg station. The tables on 
ozone scundings also give the air pressure and temperature for 
any height of measurement. (orig.). 


21180 (K/D-5720-Draft) Analysis of the April 18, 1986 UF, 
release test: Draft. Just, R.A. Oak Ridge Gaseous Diffusion Plant, 
TN (United States). Oct 1986. 110p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840T21400. 
Order Number DE93007041. Source: OSTI; NTIS; GPO Dep. 

On April 18 1986 a controlled uranium hexafluoride (UF,)release 
test was conducted at a CESTA (a French government agency) 
test site near Bordeaux, France. During the test, 45.8 kg of UF, 
vapor a time interval of 605 s from a 3.15-m high, 0.05-m diameter 
pipe at a rate of 75.7 kg/s. The exit velocity was 3.46 m/s, and the 
average exit temperature was 108°C. Information collected during 
the release test included: meteorological data, measurements of 
uranium and fluorine concentrations deposition data, and particle 
size distribution data. Data collected was evaluated and compared 
to the UF, dispersion model. 


21181 (K/D-5806) Analysis of the April 10, 1987 UF, re- 
lease test. Just, R.A.; Bloom, S.G. Oak Ridge Gaseous Diffusion 
Plant, TN (United States). Feb 1989. 121p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840T21400. 
Order Number DE93007043. Source: OST]; NTIS; INIS; GPO Dep. 

A series of controlled uranium hexafluoride (UF,) release tests 
are being conducted at a CESTA (a French government agency) 
test site near Bordeaux, France. The results of the first release test 
are documented in Analysis of the April 18,1986 UF,, Release 
Test. The first UF, release test was designated as a qualification 
test. The primary objective of this test was to provide the informa- 
tion required to obtain approval for a series of UF, release tests. 
As a result of the experimental difficulties and the compromises as- 
sociated with obtaining the required qualification data, results from 
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the first release test were used primarily to qualify the site and to 
plan for additional release tests. Utilizing the lessons learned dur- 
ing the first release test it was possible to conduct a very 
successful second release test. The second release test was con- 
ducted on April 10, 1987. The data collected during the two UF, 
release tests at the CESTA test site are the only known information 
on UF¢ releases that can be used to evaluate the accuracy of the 
UF¢ dispersion model. In this report the data collected during the 
April 10, 1987 release test will be evaluated and compared with 
the predictions of the UF,, dispersion model. 


21182 (LA-UR-93-194) Application of an advanced atmo- 
spheric mesoscale model to dispersion in the Rocky Flats, 
Colorado vicinity. Poulos, G.S.; Bossert, J.E. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930140—1: International specialty conference: the 
role of meteorology in managing the environment in the 1990s, 
Scottsdale, AZ (United States), 26-28 Jan 1993). Order Number 
DE93007383. Source: OSTI; NTIS; GPO Dep. 

Atmospheric Studies in Complex Terrain (ASCOT) program spon- 
sored a field experiment in the winter of 1991 near Rocky Flats, 
Colorado. Both meteorological and tracer dispersion measurements 
were taken. These two data sets provided an opportunity to investi- 
gate the influence of terrain-generated, radiatively-driven flows on 
the dispersion of the tracer. We use the Regional Atmospheric 
Modelirg System (RAMS), originally developed at Colorado State 
University, to simulate meteorological conditions and tracer disper- 
sion on the case night of 4-5 February 1991. The simulations 
described herein reveal considerable information about the extent 
to which the Rocky Mountains influence the flow along the Front 
Range , the importance of diffusion when simulating drainage flows 
and the computing needs of simulations in complex terrain regions. 


21183 (LA-UR-93-315) Sensitivity study of cloud/radiation 
interaction using a second order turbulence radiative- 
convective model. Kao, C.Y.J.; Smith, W.S. Los Alamos National 
Lab., NM (United States). [1993]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930140—2: International specialty conference: the role of 
meteorology in managing the environment in the 1990s, Scotts- 
dale, AZ (United States), 26-28 Jan 1993). Order Number 
DE93007365. Source: OSTI; NTIS; INIS; GPO Dep. 

A high resolution one-dimensional version of a second order tur- 
bulence convective/radiative model, developed at the Los Alamos 
National Laboratory, was used to conduct a sensitivity study of a 
stratocumulus cloud deck, based on data taken at San Nicolas Is- 
land during the intensive field observation marine stratocumulus 
phase of the First International Satellite Cloud Climatology Program 
(ISCCP) Regional Experiment (FIRE IFO), conducted during July, 
1987. Initial profiles for liquid water potential temperature, and total 
water mixing ratio were abstracted from the FIRE data. The depen- 
dence of the diurnal behavior in liquid water content, cloud top 
height, and cloud base height were examined for variations in sub- 
sidence rate, sea surface temperature, and initial inversion 
strength. The modelled diurnal variation in the column integrated 
liquid water agrees quite well with the observed data, for the case 
of low subsidence. The modelled diurnal behavior for the height of 
the cloud top and base show qualitative agreement with the FIRE 
data, although the overall height of the cloud layer is about 200 
meters too high. 


21184 (NEI-DK-1123) Emission of greenhouse gases in 
Denmark 1975-90 with special reference to the contributions 
from the energy sector. Haaland, T. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Fysisk Lab. 3. Dec 1992. 388p. (In 
Danish). Contract ENS-UVE-90.0162. Order Number DE93784742. 
Source: OSTI; NTIS. 

This report presents a mapping and estimation of all Danish 
anthrophogenic gaseous emissions which directly or indirectly con- 
tribute to an increase of the greenhouse effect. The most pollutive 
gases, sectors and sources are presented, based on the Global 
Warming Potential which makes every gas comparable to a com- 
mon CO2 equivalent. The mapping is necessary for the planning of 
a national climatic policy. (CLS). 





21185 (PNL-8384) Case study of Frontal Boundary Study 
Mission 03. Barchet, W.R.; Dana, M.T.; Thorp, J.M. Pacific North- 
west Lab., Richland, WA (United States). Sep 1992. 70p. 
Sponsored by Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93007176. Source: OSTI; NTIS; GPO Dep. 

The Frontal Boundary Study was conducted by the Pacific North- 
west Laboratory (PNL) for the US Department of Energy in 
October and November 1989 in central Ohio. This report, which 
was prepared for the US Environmental Protection Agency, 
presents the results of the aircraft and surface observations made 
for one precipitation event during the study, on October 10, 1989. 
This particular event was selected because of its relatively simple 
meteorological setting. PNL’s Gulfstream (G-1) aircraft was used to 
sample trace gas concentrations aloft in the inflow region of the 
precipitation system. Precipitation chemistry and rainfall rate data 
are presented for the October 10, 1989, event from the network of 
surface precipitation samplers. Trace gas concentrations and other 
meteorological variables measured with the G-1 during flight 03 on 
this date are included. Meteorological observations obtained with 
radiosondes and radar are also presented. These data sets can be 
used to evaluate air quality and wet deposition models. 


21186 (SAND—92-2312C) Crosswell seismic imaging of an 
in-situ air stripping waste remediation process. Elbring, G.J. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9304109-3: Symposium on 
the application of geophysics to environmental and engineering 
problems (SAGEEP ‘93), San Diego, CA (United States), 18-21 
Apr 1993). Order Number DE93009831. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The restoration of environmentally contaminated sites at DOE fa- 
cilities has become a major effort in the past several years. The 
variety of wastes involved and the differing characteristics have 
driven the development of new restoration and monitoring tech- 
nologies. One of the new remediation technologies is being 
demonstrated at the Savannah River Site near Aiken, South Car- 
olina. In conjunction with this demonstration, a new technology for 
site characterization and monitoring of the remediation process has 
been applied by Sandia National Laboratories. 


21187 (SCPRI-RM—11-1992) Monthly results of measure- 
ments; November 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [41p.] (In 
French). Order Number DE93622320. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


21188 (SVF—455) Sulphur capture by co-firing sulphur 
containing fuels with biomass fuels - optimization. Nordin, A. 
(Umeaa Univ. (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). Dec 1992. 103p. (in Swedish). Order Num- 
ber DE93784867. Source: OSTI; NTIS; INIS. 

All diagrams with text in English. 

Previous results concerning co-firing of high sulphur fuels with 
biomass fuels have shown that a significant part of the sulphur can 
be absorbed in the ash by formation of harmless sulphates. The 
aim of this work has been to (i) determine the maximum reduction 
that can be obtained in a bench scaled fluidized bed (5 kW); (ii) de- 
termine which operating conditions will give maximum reduction; (iii) 
point out the importance and applicability of experimental designs 
and multivariate methods when optimizing combustion processes; 
(iv) determine if the degree of sulphur capture can be correlated to 
the degree of slagging, fouling or bed sintering; and (v) determine 
if further studies are desired. The following are some of the more 
important results obtained: - By co-firing peat with biomass, a total 
sulphur retention of 70 % can be obtained. By co-firing coal with 
energy-grass, the total SO2 emissions can be reduced by 90 %. - 
Fuel feeding rate, amount of combustion air and the primary air ra- 
tio were the most important operating parameters for the reduction. 
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Bed temperature and oxygen level seem to be the crucial physical 
parameters. - The NO emissions also decreased by the sulphur re- 
ducing measures. The CO emissions were relatively high (130 mg/ 
MJ) compared to large scale facilities due to the small reactor and 
the small fluctuations in the fuel feeding rate. The SO. emissions 
could however be reduced without any increase in CO emissions. - 
When the reactor was fired with a grass, the bed sintered at a low 
temperature (< 880 deg C). However, when co-firing the grass 
with coal, where KzSO, and KCl are formed no sintering problems 
were observed. (27 refs., 41 figs., 9 tabs., 3 appendices). 


21189 (SVF-456) The influence of fuel size on NO, emis- 
sion when firing coal in CFB boilers. Ljungdahi, B. (Termiska 
Processer AB, Studsvik, Nykoeping (Sweden)). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Dec 1992. 66p. (In 
Swedish). Order Number DE93784868. Source: OSTI; NTIS. 

Figures and tables with text in English. 

The purpose of this work was to examine if coal particle size dis- 
tribution can have an influence on the NO, emission of a CFB 
boiler. Tests have been performed in a 500 kW CFB test unit. To 
examine the effect of different coal size distributions on NO, emis- 
sion three different sizes of the same coal were tested. The tests 
were run under approximately the same furnace conditions. The re- 
sults of the tests show that a reduction of NO, was achieved when 
using the coarser-sized coal. The difference was approximately 20 
ppm NO or 13 mgyo2/MJ (fuel input). No significant difference in 
N2O emission was noted. No significant difference in combustion 
efficiency could be noted. Measurements of gas concentration 
within the furnace were also carried out under nearly the same fur- 
nace conditions as the steady-state tests. Those results show that 
it is mainly the reduction or formation of NO, in the primary com- 
bustion zone which is effected by the fuel size. In the secondary 
combustion zone a slow reduction of NO, and formation of N2O is 
noticed. The formation of N2O and reduction of NO seems to be 
almost coupled to each other. The measurements indicate that NO 
is reduced and N2O formed close to the reactor walls whilst little 
happens in the centre of the shaft. The coarser-sized coal gave 
both a lower concentration of NO, and N2O inside the shaft indi- 
cating that this could also be expected if a coarser-sized coal is 
fired in a large scale CFB-boiler. (18 refs., 32 figs., 17 tabs.). 


21190 (SVF-O-72) Preliminary study of dioxin formation at 
wet scrubbing of flue gas. Pedersen, J.R. (Termiska Processer 
AB, Nykoeping (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). Nov 1992. 41p. (In Swedish). Order Number 
DE93784864. Source: OSTI; NTIS. 

English text to all figures in the report. 

While monitoring flue gases from municipal solid waste incinera- 
tors with condensing flue gas cleaning systems, there has been a 
number of observations of increased concentrations of dioxin in the 
cleaned flue gases compared to the concentrations in the raw flue 
gas. In this study, data are treated statistically in order to assess if 
the increase observed is a real phenomenon or simply random 
variations of the accumulated errors in sampling, work up and 
analysis. The conclusion is that the phenomenon probably is the 
result of the accumulated errors in sampling and analysis. The 
conclusion is based on Student’s t-test on concentrations of the 
analyzed isomers of chlorophenols, chlorobenzenes and dioxins in 
the raw gas and the cleaned gas. The conclusion is strengthened 
by the results of multivariate analysis of all the data available. This 
analysis includes data from both dry flue gas cleaning and con- 
densing flue gas cleaning. (32 refs., 22 figs., 2 tabs.). 


21191 (UCRL-51444-90/91) Atmospheric and Geophysical 
Sciences Program report, 1990-1991. MacCracken, M.C.; Albrit- 
ton, J.R.; MacGregor, P.M. (eds.). Lawrence Livermore National 
Lab., CA (United States). Jun 1992. 163p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93007390. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes research programs from Lawrence Liver- 
more Laboratory from 1990-1991 in atmospheric chemistry and 
geophysics. Programs such as mathematical modeling of atmo- 
spheric dispersions of pollutants and radionuclides,tropospheric 
chemistry, clouds, climate models, and the effects of atmospheric 
trace constiuents on ozone are described. 
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21192 (UCRL-ID—112018) Atmospheric and Geophysical 
Sciences Division: G-Division did you know... MacCracken, 
M.C. Lawrence Livermore National Lab., CA (United States). Sep 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE93007412. 
Source: OSTI; NTIS; GPO Dep. 

This report briefly describes environmental consequences of the 
Kuwaiti oil fires, global warming, and the Southern Oscillation (El 
Nino events). 


21193 (UCRL-ID-112628) A correlated k-distribution model 
of the atmospheric heating rates for overlapping spectra of 
CO, and H20. Grant, K.E.; Grossman, A.S. Lawrence Livermore 
National Lab., CA (United States). Dec 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States); Environmental Protec- 
tion Agency, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93007391. Source: OSTI; 
NTIS; GPO Dep. 

The problem of overlapping the spectra of CO and H20O in the 
0-2500 cm-' wavenumber region has been considered using a 
correlated k-distribution model for the transmission in the atmos- 
phere between 0 and 60 km. Individual k-distributions for the two 
gases have been combined using an overlapping algorithm to pro- 
duce k-distributions for the mixture of CO. plus H20. A prototype 
radiative transfer model has been used to calculate atmospheric 
fluxes and heating rates. The hearing rates for the overlapped mix- 
ture agree to better than eight percent with those calculated for a 
single precombined mixture of CO. and H20. 


21194 (UCRL-ID-112944) Global warming potential for SF,. 
Grossman, A.S.; Wuebbles, D.J. Lawrence Livermore National 
Lab., CA (United States). Dec 1992. 3p. Sponsored by USDOE, 
Washington, DC (United States); Environmental Protection Agency, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93007394. Source: OSTI; NTIS; GPO Dep. 

Sulfur hexaflouride (SF¢) is a trace gas in the atmosphere which, 
due to its long lifetime of approximately 3200 years (Ravishankara, 
1992), could contribute significantly, if concentrations grew large 
enough, to concerns about global warming via the greenhouse ef- 
fect. According to Rinsland et al. (1990), SF,¢ is widely used as an 
insulating gas in the high voltage electrical equipment industry. 
While the present day concentration of SF, is small, Watson and 
Siddicoat (1985) show a linear increase rate of 0.084 pptv/yr. be- 
tween 1970 and 1984. This increase coupled with the long lifetime 
of SFg could, over an extended period of time, cause measurable 
contributions to global warming concerns. In a recent publication, 
an approximate model for the calculation of the Global Warming 
Potentials (GWPs)of trace gases in the atmosphere was described. 
The main purpose of this paper is to use the GWP model to calcu- 
late the GWP of SFg.. 


21195 (UCRL-JC—112945) Potential effects of HFC-152a on 
global ozone and climate. Wuebbies, D.J. Lawrence Livermore 
National Lab., CA (United States). Jan 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930178-1: Bay area air quality management 
district workshop, San Francisco, CA (United States), 26 Jan 1993). 
Order Number DE93008018. Source: OSTI; NTIS; INIS; GPO Dep. 
The hydrofluorocarbon, CH3CHF2, also referred to as HFC-152a, 
is being considered by the chemical industry for a variety of poten- 
tial uses, including as a refrigerant, aerosol propellant, and foam 
blowing agent Many of these uses of HFC-152a will be as replace- 
ments for chlorofluorocarbons (CFCs) such as CFC-11 and 
CFC-12 that are of concern because of their effects on strato- 
spheric ozone and on climate. The purpose of this paper is to 
review the current scientific understanding of the potential for HFC- 
152a to have an impact on the atmospheric environment, with 
emphasis on the potential effects on global ozone and climate. 


21196 


(WSRC-MS-—92-379) The legacy of Cf-252 operations 
at Savannah River Technology Center: Continuous releases of 
radioiodine to the atmosphere. Kantelo, M.V.; Crandall, B.S. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 47p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC09-89SR18035. (CONF-9304116—1: 
Spring meeting of Canberra/nuclear data, San Diego, CA (United 
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States), 28-30 Apr 1993). Order Number DE93011788. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The iodine isotopes I-132, 1-133, I-134, and 1-135, which have 
half-lives ranging from 53 minutes to 21 hours, are measured in 
the atmospheric effluent from the Savannah River Technology Cen- 
ter (SRTC) at the Savannah River Site (SRS) near Aiken, South 
Carolina. SRS is operated by Westinghouse Savannah River Com- 
pany for the US Department of Energy (DOE). The isotopes’ 
release rates range from 10 to 300 microcuries per week com- 
pared to the rate. The resulting annual dose from all iodine 
isotopes is minor; it comprises 0.01 percent of the total offsite dose 
due to atmospheric releases from SRS in 1990. Circumstantial 
evidence indicates the radioiodine originates from traces of unen- 
capsulated Cf-252. The determination that spontaneous fission of 
Cf-252 is the source of the radioiodine has several ramifications. 
Radioactive fission-product isotopes of the noble gas elements 
krypton and xenon must also be released. Noble gases are more 
volatile and mobile than iodine. Also, the released iodine isotopes 
decay to xenon isotopes. The noble gases decay to non-gaseous 
elements that are transported along with radioiodine to the terres- 
trial environment by deposition from the SRTC plume. Only Sr-89 
is believed to accumulate sufficiently in the environment to ap- 
proach detectable levels. Given similar conditions in earlier years, 
releases of short-lived radioiodine have occurred undetected in 
routine monitoring since the early 1970s. Release rates 20 years 
ago would have been 200 times greater than current release rates. 
This report documents preliminary experiments conducted by 
SRTC and Environmental Monitoring Section (EMS) scientists. The 
release process and the environmental impact of fission products 
from Cf-252 should be thoroughly researched. 


21197 (WSRC-RP-92-1425) Development of a graphical 
user interface and graphics display for the WIND system. 
O’Steen, B.L.; Fast, J.D.; Suire, B.S. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93011780. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An advanced graphical user interface (GUI) and improved graph- 
ics for transport calculations have been developed for the Weather 
Information and Display System (WINDS). Two WINDS transport 
codes, Area Evac and 2DPUF, have been ported from their original 
VAX/VMS environment to a UNIX operating system and reconfig- 
ured to take advantage of the new graphics capability. A 
developmental prototype of this software is now available on a 
UNIX based IBM 340 workstation in the Dose Assessment Center 
(DAC). Automatic transfer of meteorological data from the WINDS 
VAX computers to the IBM workstation in the DAC has been imple- 
mented. This includes both regional National Weather Service 
(NWS) data and SRS tower data. The above developments fulfill a 
FY 1993 DOE milestone. 
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Refer also to citation(s) 18775, 18937, 19007, 19016, 19048, 
19054, 19055, 19056, 19057, 19066, 19068, 19069, 19075, 19092, 
19095, 19113, 19114, 19128, 19134, 19135, 19136, 19140, 19153, 
19156, 19160, 19175, 19192, 19193, 19202, 19227, 19229, 19230, 
19232, 19233, 19237, 19240, 19242, 19243, 19244, 19245, 19246, 
19248, 19249, 19251, 19253, 19254, 19255, 19256, 19257, 19258, 
19259, 19260, 19261, 19262, 19263, 19265, 19266, 19267, 19268, 
19269, 19270, 19271, 19272, 19273, 19274, 19275, 19276, 19277, 
19278, 19280, 19281, 19282, 19285, 19286, 19287, 19288, 19289, 
19290, 19291, 19292, 19293, 19295, 19296, 19298, 19299, 19300, 
19301, 19302, 19303, 19304, 19305, 19307, 19308, 19309, 19310, 
19311, 19312, 19313, 19314, 19315, 19316, 19317, 19318, 19326, 
19339, 19341, 19735, 19737, 19738, 19741, 19748, 19749, 19750, 
19751, 20016, 20017, 20046, 20095, 20465, 20984, 21098, 21118, 
21129, 21158, 21163, 21174, 21186, 21187, 21289, 21290, 21292, 
21304, 21307, 21308, 21313, 21315, 21338, 21633, 21642, 21643, 
21644, 21653, 21676, 21690, 21700, 22540, 22574, 22588, 22630 


21198 (AECS-G/RGFW-14) Well logging study using total 
gamma rays in the region of Khnefis. Asfahani, Jamal (Atomic 
Energy Commission, Damascus (Syrian Arab Republic). Dept. of 





Geology and Nuclear Ores); Aslim, Ghassan. Atomic Energy Com- 
mission, Damascus (Syrian Arab Republic). Nov 1992. [27p.] (In 
Arabic). Order Number DE93622258. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Total gamma ray method has been used in some boreholes in 
Khnefis ores (a phosphate mine). The aim of the study was to de- 
termine the thickness and spreading of the phosphate beds in this 
area. Many anomalously ratio active zones have been identified, 
which reflect the P2 Os and uranium content of the phosphate. The 
obtained data has been treated by using a developed Rock were- 
Logger. (author). 2 refs., 11 figs. 


21199 (AECS-G/RSS-47) Monitoring of radon variation in 
both ground water and soil gas along Al-Ghab fault from 15 
February to 23 June 1992. Al-Hilal, M.. (Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Dept. of Geology and 
Nuclear Ores); Al-Hent, R. Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Nov 1992. [19p.] (In Arabic). Order Number 
DE93622255. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this report is to check the possibility of using 
radon monitoring technique which has been established as an ad- 
ditional aid for earthquake prediction elsewhere in the world, and to 
indicate whether radon measurements will frequently be useful in 
allowing the prediction of earthquakes along the seismically active 
Al-Ghab fault, in the western side of Syria. A network of ten 
sampling stations were setup along Al-Ghab fault segment for mon- 
itoring radon variations in both groundwater and soil gas. Sampling 
frequency was about once every three weeks. The overall results 
of this scientific study suggest the possibility of employing radon 
technique as a fairly good precursor in the Syrian earthquake pre- 
diction programme. To achieve this, however, a continuous 
monitoring of radon changes is required in groundwater and soil 
gas as well as other environmental variable especially air tempera- 
ture, barometric pressure and wind velocity. Suitable grid patterns 
over the major seismic zones in Syria are necessary for obtaining 
the most reliable radon data. The establishment of seismic network 
in the region is extremely important for correlating radon data with 
the seismic activity records. (author). 4 refs., 7 figs., 3 tabs. 


21200 (ANL/CMT/CP-77587) Field demonstration of tech- 
nelogies for characterization of uranium contamination in 
surface soils. Cunnane, J.C. (Argonne National Lab., IL (United 
States)); Lee, S.Y.; Perry, D.L.; Tidwell, V.C.; Schwing, J.; Nuhfer, 
K.R. Argonne National Lab., IL (United States). [1993]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930205-22: Waste management ’93, 
Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order Number 
DE93008654. Source: OSTI; NTIS; INIS; GPO Dep. 

One means of improving the efficiency of studies associated with 
CERCLA and RCRA investigations of. sites contaminated with ura- 
nium is to introduce new field screening technologies capable of 
quickly delineating the contamination distribution in surface soils. 
To this end, the performance of four technologies suitable for field 
measurement of uranium concentrations in soils was evaluated at 
the Fernald Environmental Management Project. The four technolo- 
gies tested were high-resolution gamma spectroscopy, wide-area 
beta scintiliation counting, laser ablation-inductively coupled 
plasma-atomic emission spectroscopy (LA-ICP-AES), and long- 
range alpha detection (LRAD). The performance of each technique 
was assessed by comparing of the results obtained in the field and 
by comparing the field measurements to data obtained from labora- 
tory analysis of soil samples. 


21201 (ANL/CMT/CP-77656) Analytical Electron Mi- 
croscopy examination of uranium contamination at the DOE 
Fernald operation site. Buck, E.C.; Dietz, N.L.; Bates, J.K.; Cun- 
nane, J.C. Argonne National Lab., IL (United States). Feb 1993. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930205-21: Waste manage- 
ment '93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93008653. Source: OSTI; NTIS; INIS; GPO Dep. 
Analytical Electron Microscopy (AEM) has been used to identify 
uranium-bearing phases present in contaminated soils from the 
DOE Fernald operation site. A combination of optical microscopy, 
scanning electron microscopy with backscattered electron detection 
(SEM/BSE), and AEM was used in isolating and characterizing 
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uranium-rich regions of the contaminated soils. Soil samples were 
prepared for transmission electron microscopy (TEM) by ultramicro- 
tomy using an embedding resin previously employed for aquatic 
colloids and biological samples. This preparation method allowed 
direct comparison between SEM and TEM images. At the macro- 
scopic level much of the uranium appears to be associated with 
clays in the soils; however, electron beam analysis revealed that 
the uranium is present as discrete phases, including iron oxides, 
silicates (soddyite), phosphates (autunites), and fluorite. Only low 
levels of uranium were actually within the clay minerals. The distri- 
bution of uranium phases was inhomogeneous at the submicron 
level. 


21202 (ANL/CMT/CP-—78935) Soil washing as a potential re- 
mediation technology for contaminated DOE sites. Devgun, 
J.S. (Argonne National Lab., IL (United States)); Beskid, N.J.; Nat- 
sis, M.E.; Walker, J.S. Argonne National Lab., IL (United States). 
[1993]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930205-25: 
Waste management '93, Tucson, AZ (United States), 28 Feb - 4 
mar 1993). Order Number DE93009205. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Frequently detected contaminants at US Department of Energy 
(DOE) sites include radionuclides, heavy metals, and chlorinated 
hydrocarbons. Remediation of these sites requires application of 
several technologies used in concert with each other, because no 
single technology is universally applicable. Special situations, such 
as mixed waste, generally require innovative technology develop- 
ment. This paper, however, focuses on contaminated soils, for 
which soil washing and vitrification technologies appear to have 
wide ranging application potential. Because the volumes of con- 
taminated soils around the DOE complex are so large, soil 
washing can offer a potentially inexpensive way to effect remedia- 
tion or to attain waste volume reduction. As costs for disposal of 
low-level and mixed wastes continue to rise, it is likely that volume- 
reduction techniques and in-situ containment techniques will 
become increasingly important. This paper reviews the status of 
the soil washing technology, examines the systems that are cur- 
rently available, and discusses the potential application of this 
technology to some DOE sites, with a focus on radionuclide con- 
tamination and, primarily, uranium-contaminated soils 


21203 (ANL/EAIS/TM-94) Derivation of strontium-90 and 
cesium-137 residual radioactive material guidelines for the 
Laboratory for Energy-Related Health Research, University of 
California, Davis. Nimmagadda, M.; Yu, C. Argonne National Lab., 
IL (United States). Environmentai Assessment and Information Sci- 
ences Div. Apr 1993. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93013113. Source: OSTI; NTIS; INIS; GPO Dep. 

Residual radioactive material guidelines for strontium-90 and 
cesium-137 were derived for the Laboratory for Energy-Related 
Health Research (LEHR) site in Davis, California. The guideline 
derivation was based on a dose limit of 100 mrem/yr. The US De- 
partment of Energy (DOE) residual radioactive material guideline 
computer code, RESRAD, was used in this evaluation; this code 
implements the methodology described in the DOE manual for im- 
plementing residual radioactive material guidelines. Three potential 
site utilization scenarios were considered with the assumption that, 
for a period of 1,000 years following remedial action, the site will 
be utilized without radiological restrictions. The defined scenarios 
vary with regard to use of the site, time spent at the site, and 
sources of food consumed. The results of the evaluation indicate 
that the basic dose limit of 100 mrem/yr will not be exceeded 
within 1,000 years for either strontium-90 or cesium-137, provided 
that the soil concentrations of these radionuclides at the LEHR site 
do not exceed the following levels: 71,000 pCi/g for strontium-90 
and 91 pCi/g for cesium-137 for Scenario A (researcher: the ex- 
pected scenario); 160,000 pCi/g for strontium-90 and 220 pCi/g for 
cesium-137 for Scenario B (recreationist: a plausible scenario); 
and 37 pCi/g for strontium-90 and 32 pCi/g for cesium-137 for 
Scenario C (resident farmer ingesting food produced in the con- 
taminated area: a plausible scenario). The derived guidelines are 
single-radionuclide guidelines and are linearly proportional to the 


ERA Vol. 18, No. 7 389 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


dose limit used in the calculations. In setting the actual strontium- 
90 and cesium-137 guidelines for the LEHR site, DOE will apply 
the as low as reasonably achievable (ALARA) policy to the 
decision-making process, along with other factors such as whether 
a particular scenario is reasonable and appropriate. 


21204 (ANU/ESIVHP-93/101) Annual monitoring and 
surveillance report for Piqua Nuclear Power Facility, Piqua, 
Ohio. Mosho, G.D. Argonne National Lab., IL (United States). Dec 
1991. 84p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93011020. Source: OSTI; NTIS; INIS; GPO Dep 

This report discusses the decommissioned Piqua Nuclear Power 
Facility which is located in Piqua, Ohio near the Greater Miami 
River. The Facility was built by the US Atomic Energy Commission 
(now U. S. Department of Energy) and was operated from 1963 to 
1966. The reactor was retired prior to 1970 and the facility was 
leased to the city of Piqua for use as offices and equipment stor- 
age. In December 1991, a radiological survey was done of the 
facility to document its radiological condition. The data show that 
all radiological parameters measured were essentially the same as 
that found in the natural environment. The only exception was that 
low levels of radioactive contamination were detected in one drain 
on the 56.5 ft elevation, but the radiation exposure rate in that area 
was also typical of natural background 


21205 (BHR-66) A new model for the natural-gamma 
probe. Hovgaard, J. Technical Univ. of Denmark, Lyngby (Den- 
mark). Dept. of Electrophysics. Jun 1991. [21p.] (In Danish). Order 
Number DE93620722. Source: OSTI; NTIS; INIS. 

A new model for the natural-gamma probe NATGAM-2 is de- 
scribed. This model is claimed to be faster and more accurate with 
regard to calculations than the earlier model. The NATGAM-2 pro- 
cedure is a modified version of the NATGAM procedure within the 
program NULIP5. The procedure corrects the natural-gamma 
probes’ counting figures for occurrence in the borehole and partly 
also for the probe itself. Input data for the procedure is the probe- 
borehole’s geometry, and output data is the correction factor which 
the counting figure should be multiplied by. Comparisons are made 
between logging firms’ correction curves and correction curves cal- 
culated with the help of NATGAM-2. (AB). 


21206 (BNL-47691) Potential applications of synchrotron 
computed microtomography to soil science. Spanne, P. 
(Brookhaven National Lab., Upton, NY (United States)); Jones, 
K.W.; Prunty, L.D.; Anderson, S.H. Brookhaven National Lab., Up- 
ton, NY (United States). Jan 1993. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9211217—1: 1992 annual meeting of the American Society 
of Agronomy, Crop Science Society of America, and Soil Science 
Society of America, Minneapolis, MN (United States), 1-6 Nov 
1992). Order Number DE93009343. Source: OSTI; NTIS; GPO 
Dep. 

Synchrotron x-ray computed microtomography (CMT) can be 
used to make non-destructive tomographic sections with spatial 
resolutions of a few um. This resolution presents possibilities for 
study of soil-fluid interactions on a spatial scale hitherto unreach- 
able. Details of a CMT apparatus in operation at the Brookhaven 
National Synchrotron Light Source X26 beam line are presented 
and prospects for future investigations of test systems have been 
made and results for wet and dry samples of glass beads and 
sand samples are given to show the power of the system. 


21207 (BNL—70115) [Travel to Austria to analyze the ef- 
fects of reducing greenhouse gases on various national and 
regional energy systems]: Foreign trip report, January 25— 
February 1, 1992. Hamilton, L.D. Brookhaven National Lab., 
Upton, NY (United States). 12 Feb 1992. 79p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE93011110. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Dr. L.D. Hamilton attended, as invited participant and chairman 
of opening session, International Workshop on Energy/Ecology/ 
Climate Modeling and Projections, IIASA, Laxenburg, January 28— 
29 and International CHALLENGE Symposium, IIASA, Laxenburg, 
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January 30-31 1992. The main thrust of both meetings were anal- 
yses of the effects of reducing greenhouse gases on various 
national and regional energy systems. The most relevant message 
to come from these analyses was a clear indication that many 
countries would be unable to meet their declared goal of a cap or 
a reduction of COz. The structure of national energy systems 
clearly determines the type and relative cost of CO. reduction op- 
tions in different national studies. These studies reveal a significant 
gap between politically declared intentions and what is feasible and 
economically viable. Among many analysts there was agreement 
that there should be ample time to plan and execute a carefully de- 
signed research program and a general recognition that more 
studies on the impacts of reducing greenhouse gas on national en- 
ergy and economic systems are urgently needed. 


21208 (BNL-—70133) [Travel to England to lecture on 
molecular studies of the effect of rising CO. concentrations 
on vegetation]: Foreign trip report, March 20—April 5, 1992. 
Long, S.P. Brookhaven National Lab., Upton, NY (United States) 
17 Apr 1992. 70p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93011062. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Invited Lectures on resource capture by leaves were presented 
to the 52nd International Easter School of the University of Notting- 
ham and the University of Essex. This facilitated three further 
activities related to BNL’s FACE project and proposed research on 
the physiological acclimation of vegetation to rising C02 concentra- 
tions. Methods of examining the molecular responses of Calvin 
cycle enzymes and carbonic anhydrase were examined with Dr. C. 
Raines (Univ. of Essex) and agreement was made for the transfer 
of probes and transgenic plants to BNL. Discussions were held 
with programme managers and chairs of theUK Natural Environ- 
ment Research councils new environmental change research 
initiative: TIGER. Points of common interest with BNL’s environ- 
mental change projects were identified and a possible collaboration 
withBNL's FACE project recognized. Potential models for use in an- 
alyzing and predicting the response of wheat to elevated CO. were 
identified. These are being used in current CEC research projects 
and would be valuable in maximizing the benefit of the proposed 
BNLU/USDA FACE investigation of Wheat in the Fall of 1992. Mini- 
mum data sets for the execution of models: AFRC-Wheat (UK) 
and SUCROSS (Netherlands) were identified. Collaboration was 
also agreed in the use of a mechanistic sub-model of the response 
of photosynthesis that | have developed and AFRC-Wheat which 
currently incorporates an empirical sub-model for photosynthesis. 


21209 (BNL-NUREG-48608) Modeling of field lysimeter re- 
lease data using the computer code dust. Sullivan, T.M. 
(Brookhaven National Lab., Upton. NY (United States)); Fitzgerald, 
\.T.; McConnell, J.W.; Rogers, R.D. Brookhaven National Lab., Up- 
ton, NY (United States). [1993]. 16p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO02-76CH00016. (CONF-930205-39: Waste manage- 
ment "93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93009327. Source: OSTI; NTIS; INIS; GPO Dep. 

In this study, it was attempted to match the experimentally mea- 
sured mass release data collected over a period of seven years by 
investigators from Idaho National Engineering Laboratory from the 
lysimeters at Oak Ridge National Laboratory and Argonne National 
Laboratory using the computer code DUST. The influence of the 
dispersion coefficient and distribution coefficient on mass release 
was investigated. Both were found to significantly influence mass 
release over the seven year period. It is recommended that these 
parameters be measured on a site specific basis to enhance the 
understanding of the system. 


21210 (CEA-LNS-Ph-92-26) Radioactivity and geophysics. 
Radvanyi, P. Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). 1992. [4p.] (CONF-9209315—: 
1. Europhysics Conference ‘History of Physics in Europe in the 
19th and 20th Century’, Como (Italy), 2-3 Sep 1992). Order Num- 
ber DE93618119. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper recalls a few steps of the introduction of radioactivity 
in geophysics and astrophysics: contribution of radioelements to 
energy balance of the Earth, age of the Earth based on radioactive 
disintegration and the discovery of cosmic radiations. 





21211 (CIEMAT-683) Development of a resupension model 
for contaminated solis: Application to the Palomares area. 
Garcia-Olivares, A. Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). 1993. 
[90p.}] (In Spanish). Order Number DE93624515. Source: OSTI 
NTIS (US Sales Only); INIS 

A model is presented which has been used to simulate the wind 
resuspension and transport of contaminated soil in the area sur- 
rounding the Palomares village, in Southern Spain. The model 
uses site specific data and some generic parameters as resuspen- 
sion rate and deposition velocity. The model is able to predict the 
order of magnitude of the observed air concentration of activity 
Some lines of research are suggested which could improve the un- 
derstanding of the phenomena involved. (author) 


21212 (CONF-9002111—, pp. 41-57) Data verification and 
evaluation techniques for groundwater monitoring programs. 
Mercier, T.M. (H & R Technical Assoc., inc., Oak Ridge, TN (US)); 
Turner, R.R. Oak Ridge National Lab., TN (United States). Jun 
1992. DOE Contract AC05-840R21400. From Data analysis and 
interpretation for environmental surveillance conference; Lexington, 
KY (United States); 5-7 Feb 1990. In Data analysis and interpreta- 
tion for environmental surveillance: Conference proceedings 
149p. Order Number DE92019009. Source: OSTI; NTIS; INIS 

To ensure that data resulting from groundwater monitoring pro- 
grams are of the quality required to fulfill program objectives, it is 
suggested that a program of data verification and evaluation be 
implemented. These procedures are meant to supplement and sup- 
port the existing laboratory quality control/quality assurance 
programs by identifying aberrant data that results from a variety of 
unforeseen circumstances such as sampling problems, data trans- 
formations in the laboratory, data input at the laboratory, data 
transfer, and end-user data input. Using common-sense principles, 
pattern recognition techniques, and hydrogeological principles, a 
computer program was written to scan the data for suspected ab- 
normalities and to produce a text file stating sample identifiers, the 
suspect data, and a statement of how the data has departed from 
the expected. This file is then sent to the laboratory for question 
resolution. The evaluation procedures may also be used to identity 
outliers and to support the flagging in or deletion of this data from 
the data base. These techniques are especially useful given that 
sample size restrictions and data variability frequently preclude the 
valid use of statistical techniques. Most of the techniques consid- 
ered in this paper check for the internal consistency of results from 
samples collected at one well at one point in time. The techniques 
described in this paper have been developed to support the Oak 
Ridge Y- 12 Plant Groundwater Protection Program Management 
Plan 


21213 (CONF-9002111—, pp. 71-79) Target transformation 
factor analysis: A data reduction technique to identity geo- 
chemical processes and data deficiencies. Arnseth, R.W. 
(Science Applications International Corp., Oak Ridge, TN (US)) 
Oak Ridge National Lab., TN (United States). Jun 1992. From Data 
analysis and interpretation for environmental surveillance confer- 
ence; Lexington, KY (United States); 5-7 Feb 1990. In Data 
analysis and interpretation for environmental surveillance: Confer- 
ence proceedings. 149p. Order Number DE92019009. Source: 
OSTI; NTIS; INIS 

A true assessment of environmental impact requires an appreci- 
ation of the effects of natural processes that may mitigate or 
magnify the impact. In the case of groundwater quality, natural in- 
teractions between contaminants and soil/aquifer solids can restrict 
(e.g., sorption, exchange, and precipitation reactions) or enhance 
(e.g., complex formation and colloid transport) the mobility of con- 
taminants. Target transformation factor analysis (TTFA) is an 
exploratory data analysis technique that has been used to identify 
and apportion air pollutant sources at individual monitoring points. 
TTFA may be applied to groundwater quality data bases to identify 
the number, chemical profile, and relative contribution of sources in 
a monitoring well network. However, TTFA is more likely to be use- 
ful in identifying monitoring points where simple, multisource mixing 
cannot explain the data. TTFA was tested on groundwater quality 
data from a Resource Conservation and Recovery Act (RCRA) 
monitoring network with one contaminant source. In this simple 
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case, TTFA was unable to separate background and contaminant 
sources at each monitoring well. Total sulfate data were especially 
difficult to reproduce one apparently anomalous behavior of sulfate 
was ascribed to a combination of specific adsorption on iron oxide 
grain coatings and variable amounts of sediment in water samples 
Tests of this hypothesis were limited by deficiencies in RCRA- 
mandated anaiytes and sample-handling procedures. Major cations 
and anions are not reported in the filtered sample. Aluminum, sili- 
con, calcium, magnesium, and alkalinity, as indicators of sediment 
content, are not reported in either analysis. In general, the results 
in the data base are insufficient as input to any geochemical 
model. It seems clear that regulations-driven water quality data 
bases are likely to be of limited value for geochemical process 
identification and, thereby, for environmental impact assessment 


21214 (CONF-9002111—, pp. 81-88) Co-occurrence patterns 
of polycyclic aromatic hydrocarbons in soils at hazardous 
waste sites. Eckel, W.P. (Viar and Co., Alexandria, VA (US)); Ja- 
cob, T.A.; Fisk, J.F. Oak Ridge National Lab., TN (United States). 
Jun 1992. From Data analysis and interpretation for environmental 
surveillance conference; Lexington, KY (United States); 5-7 Feb 
1990. In Data analysis and interpretation for environmental surveil- 
lance: Conference proceedings 149p. Order Number 
DE92019009. Source: OSTI; NTIS; INIS 

This paper examines the co-occurrence of 18 Polycyclic Aro- 
matic Hydrocarbons (PAHs) in the analytical results for 5928 
environmental soil samples taken from the U.S. Environmental Pro- 
tection Agency (EPA) Superfund Contract Laboratory Program 
(CLP) Analytical Results Data Base (CARD). The criterion for se- 
lection of soil samples was the occurrence of at least | of the 18 
PAHs currently on the CLP Target Compound List (TCL). Oc- 
currence rates for the 18 PAHs ranged from 14.2% 
[dibenz(a,h)anthracene] to 79.0% (pyrene). in over one-half of the 
5928 samples, 6 of the 18 compounds occurred. The rates of co- 
occurrence of PAH pairs, calculated as percentage of the total 
number of samples, ranged from 7.3% [dibenz(a,h)anthracene with 
acenaphthylene] to 70.7% (pyrene with fluoranthene). Combina- 
tions of the 6 compounds whose occurrence exceeded 50% also 
exhibited co-occurrence rates over 50%. Candidate “indicator com- 
pounds” for the contamination of soils by PAHs were identified by 
the use of a conditional probability matrix. Co-occurrences of com- 
pound pairs were expressed as percentages of the number of 
occurrences of each compound. Three indicator compounds were 
identified as having high (>90%) conditional probabilities of 
occurring in samples containing any of the other 17 PAHS. No rela- 
tionship between co-occurrence and correlation coefficients for 
concentration data was found. Factor analysis on the concentration 
data revealed that two principal components accounted for 92% of 
the variance. Thirteen of the compounds were strongly loaded on 
the first principal component and five compounds on the second 
The second principal component represented compounds with 
three rings, and the first principal component represented com- 
pounds with from two to four or more rings 


21215 (CONF-9011325-—, pp. 7.1-7.16) Investigations on the 
contribution of sulfur and nitrogen deposition to soil 
acidification. Gehrmann, J. (Landesanstalt fuer Odekologie, 
Landschaftsentwicklung und Forstplanung Nordrhein-Westtalen, 
Recklinghausen (Germany)). Ministerium tuer Umwelt, Raumord- 
nung und Landwirtschaft des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany). Aug 1991. 616p. (in German). From 2. 
status colloquium on air pollutants and forest decline; Duesseldorf 
(Germany); 12-14 Nov 1990. In Proceedings of the second status 
colloquium held at the Ministry of the Interior of North-Rhine West- 
phalia, Duesseldorf, November 12-14, 1990. Order Number 
DE93785284. Source: OSTI; NTIS (US Sales Only). 

The project aims to establish the level of acid pollution of forest 
sites in North-Rhine-Westphalia by means of the rates of deposi- 
tion of sulfur and nitrogen compounds. Deposition measurements 
at ten forest measuring stations during the period between 1982 
and 1988 were evaluated. The possibility for making up budgets of 
substance turnover in soil come as a result of measurements in 
two spruce stands from 1985 to 1987 to determine the substances 
carried out. In addition, the effect of a liming event was studied. 
The rate of ammonium deposition, which varies depending on the 
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region, constitutes a key parameter of proton production inside soil 
beneath forest and leads to the identification of three typical situa- 
tions of stress to soil in North-Rhine Westphalia. 70-80 per cent of 
soil acidification is accounted for by deposition. In-soil formation 
and decomposition of nitrogen and sulfur compounds triggers 
short- and medium-term bouts of acidification, which are directly 
associated with changes in the values characterizing acid and 
nutrient stress in the soil solution. Application of magnesium- 
containing lime is a means of remedying acute magnesium 
deficiency in spruce. Chlorosis of older whorls of spruce needles, 
observed as a symptom of novel forest decline, may be interpreted 
primarily as an indication of magnesium deficiency due to acid de- 
position, that is induced by aluminium. In so far, it is systemic in 
nature and can be reversed. (orig.). 


21216 (DOE/EH-0305) Toxic Chemical Release Inventory 
and 33/50 pollution prevention program (interim guidance). 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). RCRA/CERCLA Div. Mar 1993. 
51p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93010367. Source: OSTI; NTIS; GPO Dep. 

The Office of Environmental Guidance, RCRA/CERCLA Division 
(EH-231) has prepared interim guidance on the Department of En- 
ergy’s participation in the Environmental Protection Agency's 33/50 
pollution prevention program and corresponding Toxic Chemical 
Release Inventory (TRI) reporting to be performed across the DOE 
complex. Pursuant to Departmental policy, DOE is committed to 
the inclusion of cost-effective waste minimization and pollution pre- 
vention in all of its activities. Entering into EPA’s 33/50 program not 
only conforms to this policy but sets a precedent, as DOE will be 
the first Federal agency to participate in this program. This interim 
guidance provides detailed information on DOE-specific issues and 
is to supplement EPA's instructions on the TRI Form R Report. The 
guidance is geared primarily towards those responsible for the 
comprehensive DOE TRI Form R Reports due July 1, 1994. This 
includes DOE operating contractor personne! who will be preparing 
TRI information on their activities, and the DOE Site and/or Field 
Office personnel who will be compiling the DOE TRI reports for 
submission to EPA, applicable State agencies, and EH-1. 


21217 (DOE/ER-0577T) Environmental Radon Program: 
Summaries of research in FY 1992. USDOE Office of Energy Re- 
search, Washington, DC (United States). Environmental Sciences 
Div. Feb 1993. 30p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93007612. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Meeting the nation’s energy needs imposes demands on the en- 
vironment. A basic understanding of how the atmosphere and the 
terrestrial and marine ecosystems transport, transform, and cycle 
energy-related materials and of how these systems respond to nat- 
ural and human-induced changes is required to ensure that future 
energy sources can be secured and the quality of the environment 
enhanced. The mission of the Department's Environmental Pro- 
cesses and Effects Research (EPER) Program is: To quantify the 
physical, chemical, geological, and biological processes that trans- 
port, disperse, and transform energy-related materials in the 
atmosphere and through terrestrial and marine ecosystems; to de- 
termine the mechanisms of degradation and detoxification of 
hazardous energy-related materials in the environment; and to de- 
termine and manage the capacity for ecosystem adjustments to 
energy-related environmental stresses. This paper presents sum- 
maries of research for the twelve EPER Program Project. 


21218 (DOE/ER/60265-6) Carbon and nitrogen isotope 
studies in an arctic ecosystem. Schell, D.M. Alaska Univ., Fair- 
banks, AK (United States). Water Research Center. [1989]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO6-84ER60265. Order Number DE93010985. Source: 
OSTI; NTIS; GPO Dep. 

This proposal requests funding for the completion of our current 
ecological studies at the MS-117 research site at Toolik Lake, 
Alaska. We have been using a mix of stable and radioisotope tech- 
niques to assess the fluxes of carbon and nitrogen within the 
ecosystem and the implications for long-term carbon storage or 
loss from the tundra. Several tentative conclusions have emerged 
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from our study including: Tundra in the foothills is no longer accu- 
mulating carbon. Surficial radiocarbon abundances show little or no 
accumulation since 1000-2500 yrs BP. Coastal plain tundra is still 
accumulating carbon, but the rate of accumulation has dropped in 
the last few thousand years. Carbon export from watersheds in the 
Kuparuk and Imnavait Creek drainages are in excess of that ex- 
pected from estimated primary productivity; and Nitrogen isotope 
abundances vary between species of plants and along hydrologic 
gradients. 


21219 (DOE/ER/60577-5) Generation and mobility of radon 
in soil: Technical report. Rose, A.W.; Jester, W.A.; Ciolkosz, E.J. 
Pennsylvania State Univ., University Park, PA (United States). 
[1993]. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER60577. Order Number 
DE93012292. Source: OSTI; NTIS; GPO Dep. 

This study has confirmed large seasonal and daily variations of 
Rn in soil gas, developed models for the effects of temperature 
and moisture on air-water Rn partition, inhibited Rn diffusion from 
wet soil into sparse large air-filled pores and effects of diffusion 
into bedrock, demonstrated that organic matter is a major host for 
226Ra in soils and that organic-bound Ra largely determines the 
proportion of 222Rn emanated to pore space, shown that in con- 
trast 220Rn is emanated mainly from 224Ra in Fe-oxides, detected 
significant disequilibrium between 226Ra and 238U in organic mat- 
ter and in some recent glacial soils, demonstrated by computer 
models that air convection driven by temperature differences is ex- 
pected in moderately permeable soils on hillsides. 


21220 (DOE/ER/60663-1) Analysis of volatile phase trans- 
port in soils using natural radon gas as a tracer. Chen, C.; 
Thomas, D.M. Hawaii Univ., Honolulu, HI (United States). Hawaii 
Inst. of Geophysics. [1992]. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-88ER60663. Order 
Number DE93011115. Source: OSTI; NTIS; INIS; GPO Dep. 

We have conducted a field study of soil gas transport processes 
using radon gas as a naturally occurring tracer. The .experiment 
monitored soil gas radon activity, soil moisture, and soil tempera- 
ture at three depths in the shallow soil column; barometric 
pressure, rainfall and wind speed were monitored at the soil sur- 
face. Linear and multiple regression analysis of the data sets has 
shown that the gas phase radon activities under natural environ- 
mental conditions are influenced by soil moisture content, 
barometric pressure variations, soil temperature and soil structure. 
The effect of wind speed on subsurface radon activities under our 
field conditions has not been demonstrated. 


21221 (DOE/ER/60727-2) Constraints of bioenergetics on 
the ecology and distribution of vertebrate ectotherms: Final 
report, 1 September 1988-30 June 1990. Spotila, J.R. Drexel 
Univ., Philadelphia, PA (United States). Dept. of Bioscience and 
Biotechnology. Nov 1992. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-88ER60727. Order 
Number DE93011610. Source: OSTI; NTIS; GPO Dep. 

The constraints of bioenergetics on the ecology and distribution 
of vertebrate ectotherms were quantified. During this project we 
conducted studies: to determine the role of incubation temperature 
on the post-hatching growth rate of the snapping turtle, Chelydra 
serpentina; to establish the rate of energy expenditure of the slider 
turtle, Trachemys scripta, in the field; to determine the field 
metabolic rates, body temperatures and selected microclimates of 
the box turtle, Terrapene carolina, and to measure the effect of diet 
type on the consumption rate, digestion rate and digestive effi- 
ciency of adult T. scripta. We also completed our research on the 
three-dimensional bioenergetic climate space for freshwater turtles. 


21222 (DOE/ER/61029-13) Study of the atmospheric 
chemistry of radon progeny in laboratory and real indoor at- 
mospheres: Progress report, July 1, 1992—-March 31, 1993. 
Hopke, P.K. Clarkson Univ., Potsdam, NY (United States). Dept. of 
Chemistry. Jul 1992. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER61029. Order Number 
DE93012236. Source: OSTI; NTIS; GPO Dep. 

This report describes studies on the chemical and physical be- 
havior of the 2'®Po atom immediately following its formation by the 
alpha decay of radon. Because small changes in size for activity in 





the sub-10 nm size range result in large changes in the delivered 
dose per unit exposure, this behavior must be understood if the ex- 
posure to radon progeny and its dose to the cells in the respiratory 
tract are to be fully assessed. The specific tasks of the controlled 
laboratory studies are to determine the formation rates of -OH radi- 
cals formed by the radiolysis of air following radon decay, to 
examine the formation of particles by the radiolytic oxidation of 
substances like SOz ethylene, and H2S to lower vapor pressure 
compounds and determine the role of gas phase additives such as 
H2O and NHsg in determining the particle size, to measure the rate 
of ion-induced nucleation using a thermal diffusion cloud chamber, 
and to measure the neutralization rate of 218Po,*+ in O. at low 
radon concentrations. Tasks of the exposure studies in occupied 
indoor spaces are to initiate measurements of the activity size dis- 
tributions in actual homes with occupants present so that the 
variability of the indoor activity size distributions can be assessed 
with respect to indoor aerosol sources and general lifestyle varia- 
tions of the occupants, to initiate a prospective study of the utility 
of measurement of deposited *'°Pb embedded in glass surfaces 
as a measure of the long-term, integrated exposure of the popula- 
tion to radon, and to develop the methodology to determine the 
hygroscopicity of the indoor aerosol so that the changes in deposi- 
tion efficiency of the radioactive indoor aerosol with hygroscopic 
growth in the respiratory tract can be assessed. 


21223 (DOE/FTR-93011057) [Travel to The Netherlands 
and Russia to assess international electrokinetic technology 
as applied to remedial treatment of metal-contaminated soils 
and groundwater]: Foreign trip report, December 11-19, 1991. 
Adams, R.E. Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(United States). 1991. 59p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE93011057. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this trip was to serve as a member of an evalua- 
tion team composed of the Department of Energy (DOE) and DOE 
contractor personnel to evaluate and assess the state of interna- 
tional electrokinetic technology as it is bging applied to the 


remedial treatment of metal-contaminated soils and groundwater. 
This travel was requested by the DOE Office of Technology Devel- 
opment (OTD) to determine whether electrokinetic technology 
research, development, and field demonstrations on foreign soils 
and groundwater have applicability for the remediation of metal 
contamination at DOE sites. 


21224 (DOE-HMIP-RR-91.007) High resolution resistivity 
measurements at the Down Ampney research site. Hallam, J.R.; 
Jackson, P.D.; Rainsbury, M.; Raines, M. British Geological Survey, 
Keyworth (United Kingdom). 1991. [30p.] Sponsored by Depart- 
ment of the Environment, London (United Kingdom). Her Majesty’s 
Inspectorate of Pollution. Contract PECD-7/9/367;WE/90/44. Order 
Number DE93624516. Source: OSTI; NTIS (US Sales Only); INIS. 

A new high resolution resistivity surveying method is described 
for fault detection and characterisation. The resolution is shown to 
be significantly higher than conventional apparent resistivity profil- 
ing when applied to geological discontinuities such as faults. 
Nominal fault locations have been determined to an accuracy of 
0.5 m, as proven by drilling. Two dimensional profiling and image 
enhancement of the resulting 2-D data set indicated the possibility 
of subsidiary fractures and/or lateral changes within the clay to 
clay’ fault zone. The increased resolution allows greater confidence 
to be placed on both the fault detection and lateral perturbations 
derived from processed resistance and resistivity images. (Author). 


21225 (DOE/MC/28162-3352) Coolside waste management 
research: Quarterly technical progress report, July 1, 1992- 
September 30, 1992. Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Research. 1992. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-91MC28162. Order Number DE93013992. Source: OSTI; 
NTIS; GPO Dep. 

TCLP analysis of the Coolside pellets and Ottawa base sand 
materials were completed. The metal concentrations for the 8 
RCRA metals were well below the trigger values with all but Ag 
and Se being below the drinking water standard levels. The initial 
and final pH values showed the sand had essentially no neutraliza- 
tion capacity while the neutralization capacity of the pilot plant 
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materials was above the 0.7 meq/g upper level for use of extrac- 
tion solution #1 but well below the 2 meq/g upper level of the #2 
solution neutralization capacity. Complete metals analysis in addi- 
tion to the RCRA metals are also reported. Complete metals, 
proximate, and ultimate analyses for the pilot plant test samples 
were completed. Sizable concentrations of calcium well above the 
Coolside samples were observed. Interpretation of these results 
are in progress. Monitoring of swell on Coolside solid waste sam- 
ples compacted in CBR molds continued with no increase in swell 
being observed since the last reporting period. The permeability of 
a specimen remolded near 95% of standard dry density and opti- 
mum moisture content and aged at room temperature for 178 days 
was 1.72 x 10-® cm/sec. 


21226 (DOE/RL-92-20-Draft) Hanford Site Development 
Plan. Hathaway, H.B. (Westinghouse Hanford Co., Richland, WA 
(United States)); Daly, K.S.; Rinne, C.A.; Seiler, S.W. USDOE 
Richland Field Office, WA (United States); Westinghouse Hanford 
Co., Richland, WA (United States). May 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE93011253. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Hanford Site Development Plan (HSDP) provides an 
overview of land use, infrastructure, and facility requirements to 
support US Department of Energy (DOE) programs at the Hanford 
Site. The HSDP’s primary purpose is to inform senior managers 
and interested parties of development activities and issues that re- 
quire a commitment of resources to support the Hanford Site. The 
HSDP provides a land use plan for the Hanford Site and presents 
a picture of what is currently known and anticipated in accordance 
with DOE Order 4320.1B. Site Development Planning. The HSDP 
wig be updated annually as future decisions further shape the mis- 
sion and overall site development process. Further details about 
Hanford Site development are defined in individual area develop- 
ment plans. 


21227 (DOE/UMTRA-400675-0000) Selection of water treat- 
ment processes special study. USDOE Albuquerque Field Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office. Nov 1991. 92p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE93010097. Source: OSTI; NTIS; INIS; GPO Dep. 

Characterization of the level and extent of groundwater contami- 
nation in the vicinity of Title | mill sites began during the surface 
remedial action stage (Phase 1) of the Uranium Mill Tailings Reme- 
dial Action (UMTRA) Project. Some of the contamination in the 
aquifer(s) at the abandoned sites is attributable to milling activities 
during the years the mills were in operation. The restoration of 
contaminated aquifers is to be undertaken in Phase II of the UM- 
TRA Project. To begin implementation of Phase Il, DOE requested 
that groundwater restoration methods and technologies be investi- 
gated by the Technical Assistance Contractor (TAC). and that the 
results of the TAC investigations be documented in special study 
reports. Many active and passive methods are available to clean 
up contaminated groundwater. Passive groundwater treatment in- 
cludes natural flushing, geochemical barriers, and gradient 
manipulation by stream diversion or slurry walls. Active groundwa- 
ter.cleanup techniques include gradient manipulation by well 
extraction or injection. in-situ biological or chemical reclamation, 
and extraction and treatment. Although some or all of the methods 
listed above may play a role in the groundwater cleanup phase of 
the UMTRA Project, the extraction and treatment (pump and treat) 
option is the only restoration alternative discussed in this report. 
Hence, all sections of this report relate either directly or indirectly 
to the technical discipline of process engineering. 


21228 (DPST-88-900) Sorption properties of carbon-14 on 
Savannah River Plant soil. Mcintyre, P.F. Du Pont de Nemours 
(E.|.) and Co., Aiken, SC (United States). Savannah River Lab. 18 
Oct 1988. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001 ;AC09-89SR18035. Or- 
der Number DE93006567. Source: OSTI; NTIS; GPO Dep. 

Batch experiments performed using '*C, Savannah River Plant 
(SRP) soil, and SRP burial ground groundwater indicate that the 
distribution coefficient, or Ky, for *C in the form of carbonates is 
typically 2 ml/g after 7 hours of equilibration and 55 ml/g after 72 
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hours. These results were obtained for samples containing '4C 
concentrations ranging from 4.2 nCi/ml up to 40.9 nCi/ml. For com- 
parison the concentration of '*C in the sump leachate of the 


defense waste lysimeters 1 have ranged from 0.06 nCi/mi to 0.9 
nCi/ml. 


21229 (EGG—10617-1108) An aerial radiological survey of 
the EG&G Mound Applied Technologies and surrounding area, 
Miamisburg, Ohio: Date of survey: June 1989. EG and G En- 
ergy Measurements, Inc., Las Vegas, NV (United States). Remote 
Sensing Lab. Nov 1992. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-88NV10617. Order Num- 
ber DE93007439. Source: OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey was conducted over EG&G Mound 
Applied Technologies, Miamisburg, Ohio, during the period of June 
9-24, 1989. The purpose of the 41-square-kilometer (16-square- 
mile) survey was to document the terrestrial gamma environment 
of the plant and surrounding area. In addition, ground-based expo- 
sure rate measurements and soil samples were obtained to 
support the aerial data. An exposure rate contour map at 1 meter 
above ground level was.constructed from the gamma data and 
overlaid on an aerial photograph and map of the area. Exposure 
rates measured in the area typically ranged from 9 to 11 micro- 
roentgens per hour (R/h). 


21230 (EGG—10617-2157) Mortality of San Joaquin kit fox 
(Vulpes velox macrotis) at Camp Roberts Army National Guard 
Training Site, California. Standley, W.G.; Berry, W.H.; O'Farrell, 
T.P.; Kato, T.T. EG and G Energy Measurements, Inc., Goleta, CA 
(United States). Santa Barbara Operations. Sep 1992. 27p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC08-88NV10617. Order Number DE93006667. 
Source: OSTI; NTIS; GPO Dep. 

Sources and rates of mortality of a San Joaquin kit fox popula- 
tion (Vulpes velox macrotis) were investigated at Camp Roberts 
Army National Guard Training Site, California, from November 
1988 through September 1991. National Guard-authorized activi- 
ties, including military training, caused the death of three of the 94 
(3%) kit foxes radiocollared, and do not appear to jeopardize the 
continued existence of the population. Predation by larger carni- 
vores, primarily coyotes (Canis latrans), caused the death of 75% 
of the 32 radiocollared kit foxes recovered dead for which a cause 
of death could be determined; vehicle impacts, disease (rabies), 
poisoning, and shooting were each responsible for the deaths of 
6.3%. Adult annual mortality rate was 0.47 and the juvenile mortal- 
ity rate was 0.80, and both rates are similar to rates reported for kit 
foxes in other locations. There was no significant difference be- 
tween male and female mortality rates in either age class. The 
proportions of dead kit foxes recovered in different habitat types 
were similar to the availability of the habitat types within the distri- 
bution of kit fox on the installation. 


21231 (EGG-—10617-2158) Prey abundance and food habits 
of San Joaquin kit fox (Vulpes velox macrotis) at Camp 
Roberts Army National Guard Training site, California. Logan, 
C.G.; Berry, W.H.; Standley, W.G.; Kato, T.T. EG and G Energy 
Measurements, Inc., Goleta, CA (United States). Santa Barbara 
Operations. Sep 1992. 29p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC08-88NV10617. 
Order Number DE93011036. Source: OSTI; NTIS; INIS; GPO Dep. 

Prey abundance and food habits of the San Joaquin kit fox 
(Vulpes velox macrotis) were investigated at Camp Roberts Army 
National Guard Training site, California, from November 1988 
through September 1991. The sampling methods initially used to 
assess abundance of prey species resulted in indices too low to be 
of value. Because of this, the relationship between relative abun- 
dance and frequency of occurrence of prey species could not be 
examined. Six hundred forty-nine fecal samples (scats) were ana- 
lyzed to determine the frequency of occurrence of prey items. 
California ground squirrels (Spermophilus beecheyi) and lago- 
morphs primarily desert cottontails (Sylvilagus audubonii) and 
black-tailed jackrabbits (Lepus californicus) were the most fre- 
quently occurring mammalian prey items found in scats (35.0% and 
12.2%, respectively). The frequency of occurrence of ground squir- 
rel (but not lagomorph) remains in scats collected from juveniles 
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was significantly higher than in scats collected from adults. The fre- 
quency of occurrence of ground squirrel and lagomorph remains in 
scats collected from males was not significant different than in 
scats collected from females. There were significant variations in 
the frequency of ground squirrel remains among the years 1989— 
1991 and during the June—November periods between 1989 and 
1990 and between 1990 and 1991. The frequency of lagomorph 
remains collected during the June—November period differed signif- 
icantly among the years 1989-1991 and between 1990 and 1991. 


21232 (EGG-—10617-2171) Summary and evaluation of the 
kit fox relocation program, Naval Petroleum Reserve No. 1, 
Kern County, California. Scrivner, J.H.; O'Farrell, T.P.; Hammer, 
K.L. EG and G Energy Measurements, Inc., Goleta, CA (United 
States). Santa Barbara Operations. Jan 1993. 98p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
88NV10617. Order Number DE93009905. Source: OSTI; NTIS; 
GPO Dep. 

In 1988, the U. S. Department of Energy began investigating the 
relocation of foxes to Naval Petroleum Reserve #1 (NPR-1) in Cali- 
fornia. The objective of the study was to develop techniques to 
reintroduce kit foxes onto NPR-1. Soft reintroduction was proposed, 
which is not immediately releasing relocated parent animals. The 
method involved holding relocated foxes in pens during fall and 
winter and then releasing foxes in spring and summer. Twelve 
foxes were relocated to NPR-1 and kept in captivity for 131 days 
before their release in 1989. Twenty-eight foxes were similarly relo- 
cated to NPR-1 in 1990. The distance between the release site and 
the location of death averaged 6.1 miles for adult foxes released in 
1989 and 2.7 miles for adult foxes released in 1990. Distance 
moved was not influenced by sex or age. In 1990, the distance 
from the release site and the location of death averaged 1.9 miles 
for foxes released from pens in hilly terrain and 3.5 miles for foxes 
released from pens in level terrain. Annual survivorship of relocated 
foxes was 0.03, which was smaller than survivorship of free- 
ranging foxes. During the year after release, the number of days 
foxes survived after release averaged 31.9 and was not influenced 
by sex, age, or the terrain in which foxes were released. By April 
30, 1992, only one released fox was still alive; radio contact with 
three foxes was lost. One pup reared in captivity in 1989 was found 
dead 17 days after its released. The ten pups reared in captivity in 
1990 were found dead within 17 days after their release. Predation 
was the main known cause of death of all relocated foxes. Six relo- 
cated foxes survived through one breeding season and three 
relocated foxes survived through two breeding seasons; four of the 
six foxes were known to have reproduced with free-ranging foxes. 


21233 (EMO-1101) Shemya Air Force Base, Alaska No 
Further Action Decision document for Hg-1: Final report. 
CH2M Hill, Boise, ID (United States). 5 Mar 1993. 73p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Contract DEU-91-06. Order Number 
DE93012833. Source: OSTI; NTIS; GPO Dep. 

This document is being prepared to document that a No Further 
Action Decision (NFAD) document is appropriate for the Hg-1 site 
at Shemya Air Force Base (AFB), Alaska, under the Air Force in- 
stallation Restoration Program (IRP). The IRP is a Department of 
Defense (DOD) program established to identify and remediate haz- 
ardous waste problems on DOD property that result from past 
practices. The Alaska Department of Environmental Conservation 
(ADEC) draft document “No Further Action Criteria for DOD Mili- 
tary/FUD Sites” has been used as a guide in preparing this 
document. Air Force personnel have stated that the Hg-1 site may 
have been used to store mercury and PCB-contaminated material. 
The site was added to the IRP in 1987, and later that year a field 
investigation was conducted at the site. Soil samples were col- 
lected and analyzed for mercury, EP toxicity, polychlorinated 
biphenyls (PCBs), and dioxin. All concentrations of contaminants 
found in Area Hg-1 are below regulatory action levels for PCBs (40 
CFR 761) and mercury (55 FR 30798) or below detection levels for 
dioxir/furans. Therefore, leaving these soils in place is acceptable. 


21234 (ENEA-RT-AMB-91-21) Air pollution effects on for- 
est vegetation: Effects of Vado Ligure (Italy) power plant on 
soll acidification (evaluation method validation). Naviglio, L.; 
Angelone, M.; Velletti, A.R. ENEA, Casaccia (Italy). Area Energia 





Ambiente e Salute. Sep 1991. 64p. (in Italian). (RT/AMB-—91-21). 
Order Number DE93784567. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The purpose of this work was to verify possible soil acidification 
due to atmospheric pollution caused by the emission of a thermo- 
electric power plant (coal and fuel oil fired) at Vado Ligure 
(Savona, Liguria) with a method used in many European stations 
by Prof. R. Wittig and other authors. The obtained data did not 
show high differences between the more and lesser exposed sta- 
tions. This can be due to many reasons: no real difference of air 
quality between the two localities, the stations are still too close to 
the power plants and emissions have no sufficient time to be 
chemically transformed to produce acid effects; the method is not 
available in those soil types. More experiments in other localities 
will be carried out to better understand the observed data. 


21235 (ENEA-RT-AMB-—91-28) Environmental and _ food 
sample measurements made at ENEA Montecuccolino Center 
(Bologna) from 1962 to 1989 (first part). Bonini, E.; Bassi, P.; 
Speranza, A.; Cucchi, G.; Amadesi, P.; Zuppiroli, S. ENEA, 
Bologna (Italy); Bologna Univ. (Italy). Facolta di Ingegneria. Nov 
1991. 88p. (in Italian). (RT/AMB—91-28). Order Number 
DE93784683. Source: OSTI; NTIS (US Sales Only); INIS. 

All the measurement results of environmental (e.g., atmospheric 
precipitation, deposition and washout) and food samples collected 
by the ENEA (the Italian Agency for Energy, the Environment and 
New Technologies) Radio-Protection Service in Bologna from 1962 
to 1989 are presented. This first paper includes only Beta mea- 
surements of atmospheric aerosols and the fall-out results. Further 
papers will describe: Gamma measurements of the above- 
mentioned matrices (the second). Gamma measurements of food 
matrices collected from May 1986 to December 1989 (third). Alpha 


measurement of aerosol samples collected daily in May 1986 
(fourth). 


21236 (ESH-EMS—92-0039) Environmental Protection De- 
partment’s well inventory through the second quarter of 1992. 
Rogers, C.D. (Westinghouse Savannah River Co., Aiken, SC 
(United States)). Westinghouse Savannah River Co., Aiken, SC 
(United States); Exploration Resources, Inc., Athens, GA (United 
States). Sep 1992. 177p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93007454. Source: OSTI; NTIS; GPO Dep. 

This report is an inventory of the wells recorded in Environmen- 
tal Protection Department/Environmental Monitoring Section (EPD/ 
EMS) documents since the startup of the Savannah River Site 
(SRS) and includes wells monitored by special request and SRS 
research wells. Wells listed in this inventory are monitoring wells 
unless otherwise indicated. The purpose of this report is as follows: 
to provide a historical record of the wells that EPD/EMS has moni- 
tored, to provide a document containing a list of wells that are 
currently in the EPD/EMS Groundwater Monitoring Program, and to 
provide pertinent information about all wells listed in EPD/EMS 
documents. 


21237 (ETDE-IT—93-135) Environmental radioactivity in 
Italy: Annual report. Vol. 1 1990 national network. Ingarrica, A.; 
Mancioppi, S. ENEA, Rome (italy). Direzione Sicurezza Nazionale 
e Protezione Sanitaria. Nov 1992. 110p. (In Italian). Order Number 
DES93784677. Source: OSTI; NTIS (US Sales Only); INIS. 

This Annual Report on Environmental Radioactivity in Italy tables 
environmental radioactivity data collected in 1990 by the national 
monitoring network. It was prepared with the aim of gaining in- 
creased knowledge on environmental radioactivity transport due to 
human activities and of obtaining a general assessment on the im- 
pacts on public health due to ecological concentrations of 
radionuclides. The Report also tables experimental results of mea- 
surements of radioactivity in air at ground level, in fall out deposits 
(e.g., from the Chernobyl accident), in geographical waters, in milk 
and major components of the Italian diet. The choice of sampling 
stations was based, wherever possible, on representative criteria. 
The laboratories which form part of the national network partici- 
pated in a comparative analysis organized by the Environmental 
Radioactivity Division of ENEA/DISP (the Italian Agency for New 
Technology, Energy and the Environment/Nuclear Safety and 
Health Protection Directorate) with the collaboration and technical 
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support of the lonizing Radiations Metrology Lab of ENEA. The re- 
sults are expressed in S! units; and essential sampling information, 
measuring methods, geographic location of sampling stations, and 
analysis labs are identified for each matrix. 


21238 (INIS-BR-3114) Brazil Geologic Basic Survey Pro- 
gram - Limoeiro - Sheet SB.25-Y-C-V -Pernambuco State. 
Barbosa, A.G. Departamento Nacional de Producao Mineral 
(DNPM), Brasilia, DF (Brazil); Companhia de Pesquisas de 
Recursos Minerais (CPRM), Belo Horizonte, MG (Brazil). Superin- 
tendencia Regional de Belo Horizonte. 1991. [118p.] (in 
Portuguese). Order Number DE93620723. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Limoeiro map-sheet (SB.25-Y-C-V;1:100,000 scale), State of 
Pernambuco is delimited by the meridians 35°00’W to 35°30’ W 
and parallels 7°30’ S to 8°00’ S. The sheet covers an area of 
about 3,000 km?. The basement rocks probable Archaean age 
consist of gneiss and migmatite. The basement rocks are overlain 
by Lower Proterozoic metasediments (schist and para gneiss), lo- 
cally with flows (amphibolite), metamorphosed in the middle to high 
amphibolite facies. Geochemical surveys including stream sedi- 
ment sampling and rock chip sampling were carried out. Ground 
geophysics included magnetometer, gravity and radiometric (scintil- 
lometer) surveys. A provisional metallogenetic map at 1:100,000 
scale was prepared on which areas with potential for economic de- 
posits of gold, apatite, barium copper, nickel, cobalt, zinc, niobium, 
iron, titanium and vanadium are shown. (author). 


21239 (INIS-BR-3120) Determination of hafnium and zirco- 
nium in geological materials by neutron activation analysis. 
Lins, J.P. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1992. [75p.] (in Portuguese). Order Num- 
ber DE93624521. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, neutron activation analysis was developed for de- 
termining hafnium and zirconium in geological materials. The 
USGS geological standard rocks GSP-1 (granodiorite) and W-1 (di 
abase). The Brazilian geological standards GB-1 (granite) and BB- 
1 (basalt) from Instituto de Geociencias da Universidade da Bahia 
and P-1 a uraniferous rock from Pocos de Caldas, MG, Brazil were 
analyzed. Hafnium present in these rocks was analyzed by purely 
instrumental method by irradiating with both thermal and epithermal 
neutrons from IEA-R1 nuclear research reactor. In the case of ir- 
conium copending on the sample a radiochemical separation was 
required. '** Eu and '5* Eu radioisotopes emit gamma rays with 
energies too close to those emitted by ® Zr and they cause inter- 
ferences. (author). 


21240 (INIS-GB-476) Seventh annual report of RADMIL 
1991/92. Radioactivity Monitoring in Lancashire (RADMIL), Lan- 
caster (United Kingdom). [1992]. [128p.] Order Number 
DE93624580. Source: OSTI; NTIS (US Sales Only); INIS. 

RADMIL began its programme of monitoring of radiation and ra- 
dioactivity in Lancashire in 1985. This is RADMIL’s seventh annual 
report and thirteenth report in a series of reports on the Lancashire 
environment. Two earlier reports are specific to the consequences 
of the Chernobyl accident on Lancashire, six annual reports detail 
the results of programmed radiation and radioactivity monitoring in 
Lancashire, two reports are specific to radon in Lancashire homes. 
One reports on external dose-rates in the intertidal areas of the 
rivers Lune, Ribble and Wyre and one report describes monitoring 
of the Ribble up to November 1991. This seventh report follows the 
established presentation, except that RADMIL’s sixth annual report 
(1990/91) described in one section the monitoring of the Rivers 
Ribble and Wyre. The corresponding section of the seventh annual 
report concentrates on the River Ribble only. Both rivers are af- 
fected by Sellafield effluents, but only the Ribble is affected to any 
significant extent by Springfields effluents. RADMIL monitoring of 
Wyre was increased during 1990/91 and in the light of the conciu- 
sions reached, the monitoring has been decreased in 1991/92. 
However, to gain more information about the River Ribble, that 
area of monitoring has increased in 1991/92 and is described in a 
section with the River Ribble only. Because of the increased con- 
cern about contamination of the river, the report also includes the 
period 31/3/92 (year end) to 31/8/92 (the time of report production). 
in this respect the report is current and presents RADMIL’s up-to- 
date’ description of River Ribble contamination. (Author). 
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21241 (INIS-mf—13522, pp. 177-193) Ecological and radioe- 
cological studies of nuclear installation sites. Caries, J. C.; 
Hugon, J.; Grauby, A. Moroccan-French cooperation in nuclear 
safety. Ministere de I’Energie et des Mines, Rabat (Morocco). Direc- 
tion de l’Energie. Nov 1988. [193p.] (In French). (CONF-8811217—-: 
Maroco-French cooperation in nuclear safety, Rabat (Morocco), 28 
Nov - 3 dec 1988). In The safety of nuclear sites. Order Number 
DE93624533. Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

The site study method consists of a dynamic and estimated 
analysis and of following up the release impact on all natural or 
non natural media compartments that take a part in the protection 
of man and his environment. The stages of knowing a nuclear site 
include the site preliminary radioecological evaluation, diffusion pa- 
rameters evaluation, the quantification of factors of radioelements 
transfer to man, the ecological baseline carrying out, the radioac- 
tive baseline establishment, the radioecological synthesis of the 
results, the site radioactive and ecological control. This method ap- 
plys to selection and detailed study of site. 1 tab., 7 refs. (F.M.). 


21242 (INIS-mf-13526) Studies of the CNESTEN’s Nuclear 
Research Centre. Alami, R. (Centre de I’Energie, des Sciences et 
des Techniques Nucleaires, Rabat, (Morocco)). Moroccan-French 
cooperation in nuclear safety. Ministere de I’Energie et des Mines, 
Rabat (Morocco). Direction de |’Energie. Nov 1988. [23p.] (In 
French). (CONF-8811217—: Maroco-French cooperation in nuclear 
safety, Rabat (Morocco), 28 Nov - 3 dec 1988). Order Number 
DE93624578. Source: OSTI; NTIS (US Sales Only); INIS. 

The different steps of the methodology applied to the site selec- 
tion of Maamora’s Nuclear Research Centre, within a 20 km wide 
coastal band preliminarily fixed between Kenitra and Casablanca 
cities, are outlined: delimitation of potential zones, identification of 
potential sites, selection of preferred sites. A particular attention is 
given to the criterium of the methodology applied to the preferred 
sites classifying. 1 map, 2 tabs, 2 refs. (F.M.). 


21243 (JAERI-M-92-205) Radionuclide migration behavior 
at the low adsorption region on the aerated soil testing. 
Takebe, Shinichi; Mukai, Masayuki; Komiya, Tomokazu; Kamiyama, 
Hideo. Japan Atomic Energy Research Inst., Tokyo (Japan). Jan 
1993. 24p. (In Japanese). Order Number DE93788431. Source: 
OSTI; NTIS; INIS. 

Migration test of desorbed radionuclides from a soil layer, con- 
taminated with ©°Co, ®5Sr and '9’Cs, were carried out by using 
large columns for four kinds of soil samples taken out in the undis- 
turbed state. A flat low sorption area for ©°Co was found in a wide 
range below the strong adsorption region at the upper part of the 
column. ©Co was detected at very low concentration in the effluent 
and a characteristic time change in its concentration was observed. 
Those migration behaviors of ©°Co in the low sorption area were 
considered to be related to its non-cationic species of low sorption 
property, and then analyzed by using a non-equilibrium sorption 
migration model, taking into consideration of sorption and desorp- 
tion rates. This model was able to explain consistently the test 
results. (author). 


21244 (LA-SUB-93-175) A multiobjective decision support/ 
numerical modeling approach for design and evaluation of 
shallow landfill burial systems. Ascough, J.C. Il. Purdue Univ., 
Lafayette, IN (United States). 30 Apr 1992. 388p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93012918. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The capability to objectively evaluate design performance of 
shallow landfill burial (SLB) systems is of great interest to diverse 
scientific disciplines, including hydrologists, engineers, environmen- 
tal scientists, and SLB regulators. The goal of this work was to 
develop and validate a procedure for the nonsubjective evaluation 
of SLB designs under actual or simulated environmental conditions. 
A multiobjective decision module (MDM) based on scoring func- 
tions (Wymore, 1988) was implemented to evaluate SLB design 
performance. Input values to the MDM are provided by hydrologic 
models. The MDM assigns a total score to each SLB design 
alternative, thereby allowing for rapid and repeatable design perfor- 
mance evaluation. The MDM was validated for a wide range of SLB 
designs under different climatic conditions. Rigorous assessment of 
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SLB performance also requires incorporation of hydrologic proba- 
bilistic analysis and hydrologic risk into the overall design. This was 
accomplished through the development of a frequency analysis 
module. The frequency analysis module allows SLB design event 
magnitudes to be calculated based on the hydrologic return period. 


21245 (LA-UR-93-229) Magnetic separation for soil decon- 
tamination. Avens, L.R. (Los Alamos National Lab., NM (United 
States)); Worl, L.A.; deAguero, K.J.; Padilla, D.D.; Prenger, F.C.; 
Stewart, W.F.; Hill, D.D.; Tolt, T.L. Los Alamos National Lab., NM 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
930205-8: Waste management '93, Tucson, AZ (United States), 
28 Feb - 4 mar 1993). Order Number DE93007375. Source: OSTI; 
NTIS; INIS; GPO Dep. 

High gradient magnetic separation (HGMS) is a physical separa- 
tion process that is used to extract magnetic particles from 
mixtures. The technology is used on a large scale in the kaolin 
clay industry to whiten or brighten kaolin clay and increase its 
value. Because all uranium and plutonium compounds are slightly 
magnetic, HGMS can be used to separate these contaminants 
from non-magnetic soils. A Cooperative Research and Develop- 
ment Agreement (CRADA) was signed in 1992 between Los 
Alamos National Laboratory (LANL) and Lockheed Environmental 
Systems and Technologies Company (LESAT) to develop HGMS 
for soil decontamination. This paper reports progress and de- 
scribes the HGMS technology. 


21246 (NIRS-RSD—98) Radioactivity survey data in Japan, 
part 1: Environmental materials. National Inst. of Radiological 
Sciences, Chiba (Japan). Nov 1992. 32p. Order Number 
DE93788630. Source: OSTI; NTIS; INIS. 

This is the data on environmental materials reported by National 
Institute of Radiological Sciences in November, 1992. The collec- 
tion and pretreatment of samples, the preparation of samples for 
analysis, the separation of Sr-90 and Cs-137, the determination of 
stable Sr, Ca and K, and counting are reported. The results of Sr- 
90 and Cs-137 in rain and dry fallout for domestic program and 
WHO program, in airborne dust, in service water, in fresh water 
and in seawater are given. Also the change of these data from 
1987 to 1991 in some selected districts is shown in figures. (K.1.). 


21247 (NUREG-0837-Vol.12-No.4) NRC TLD Direct Radia- 
tion Monitoring Network: Progress report, October-December 
1992: Volume 12, No. 4. Struckmeyer, R.; McNamara, N. Nuclear 
Regulatory Commission, King of Prussia, PA (United States). 
Region |. Mar 1993. 319p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

This report present the results of the NRC Direct Radiation Moni- 
toring Network for the fourth quarter of 1992. It provides the 
ambient radiation levels measured in the vicinity of 75 sites 
throughout the United States. In addition, it describes the equip- 
ment used, monitoring station selection criteria, characterization of 
the dosimeter response, calibration procedures, statistical methods, 
intercomparison, and quality assurance program. 


21248 (ORNL/ER-81) White Oak Creek Embayment site 
characterization and contaminant screening analysis: Environ- 
mental Restoration Program. Blaylock, B.G.; Ford, C.J.; Frank, 
M.L.; Hoffman, F.O.; Hook, L.A. Oak Ridge National Lab., TN 
(United States). Jan 1993. 1839p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93006364. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3821. 

Analyses of sediment samples collected near the mouth of White 
Oak Creek during the summer of 1990 revealed '°’Cs concentra- 
tions [> 10° Ba/kg dry wt (> 10* pCi/g dry wt)] near the sediment 
surface. Available evidence indicates that these relatively high con- 
centrations of '°7Cs now at the sediment surface were released 
from White Oak Dam in the mid-1950s and had accumulated at 
depositionalsites in the embayment. These accumulated sediments 
are being eroded and transported downstream primarily during win- 
ter low-water levels by flood events and by a combination of 
normal downstream flow and the water turbulence created by the 





release of water from Melton Hill Dam during hydropower genera- 
tion cycles. This report provides a more thorough characterization 
of the extent of contamination in WOCE than was previously avail- 
able. Environmental samples collected from WOCE were analyzed 
for organic, inorganic, and radiological contaminants in fish, water, 
and sediment. These results were used to conduct a human health 
effects screening analysis. Walkover radiation surveys conducted 
inside the fenced area surrounding the WOCE at summer-pool 
(741 ft MSL) and at winter-pool (733 ft MSL) level, indicated a 
maximum exposure rate of 3 mR h' 1 m above the soil surface. 


21249 (ORNL/ER-125) Construction and installation sum- 
mary for fiscal year 1992 of the hydraulic head monitoring 
stations at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program. Dreier, R.B.; 
Switek, J.; Couzens, B.A. Oak Ridge National Lab., TN (United 
States). Dec 1992. 106p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ESD—4006). 
Order Number DE93005176. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Services Division Publication No. 4006. 

During FY 1992, as part of the Hydraulic Head Monitoring Sta- 
tion (HHMS) Project, three multiport wells (HHMS 12, 13, and 14) 
were constructed along or near the boundaries of Waste Area 
Grouping (WAG) 2 at Haw Ridge water gap. The purpose of this 
report is to document well construction and multiport component in- 
Stallation activities. The hydraulic head monitoring stations (HHMS) 
are well clusters and single multiport wells that provide data re- 
quired for evaluation of the transition between shallow and deep 
groundwater systems and of the nature of these systems. This in- 
formation is used for required characterization of the hydrologic 
framework as dictated by state and federal regulatory agencies. 
Groundwater contaminants may move laterally across WAG bound- 
aries or offsite; they may also move in a vertical direction. Because 
the HHMS Project was designed to address otential contamination 
problems, the project provides a means for defining the bounds of 
the uppermost aquifer; identifying potential pathways for offsite 
contamination for shallow; intermediate, and deep groundwater 
flow; and evaluating the capacity for contaminant transport in inter- 
mediate and deep groundwater flow systems. 


21250 (ORNL/ER-155) Phase 1 data summary report for 
the Clinch River Remedial Investigation: Health risk and eco- 
logical risk screening assessment: Environmental Restoration 
Program. Cook, R.B.; Adams, S.M.; Beauchamp, J.J.; Bevelhimer, 
M.S.; Blaylock, B.G.; Brandt, C.C.; Ford, C.J.; Frank, M.L.; Gentry, 
M.J.; Holladay, S.K.; Hook, L.A.; Levine, D.A.; Longman, R.C.; 
McGinn, C.W.; Skiles, J.L.; Suter, G.W.; Williams, L.F. Oak Ridge 
National Lab., TN (United States). Environmental Sciences Div. 
Dec 1992. 466p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93006272. Source: OSTI; NTIS; INIS; GPO Dep. 

The Clinch River Remedial Investigation (CRRI) is designed to 
address the transport, fate, and distribution of waterborne contami- 
nants released from the US Department of Energy’s (DOE's) Oak 
Ridge Reservation (ORR) and to assess potential risks to human 
health and the environment associated with these contaminants. 
The contaminants released since the early 1940s include a variety 
of radionuclides, metals, and organic compounds. The purpose of 
this report is to summarize the results of Phase 1 of the CRRI. 
Phase 1 was designed to (1) obtain high-quality data to confirm ex- 
isting historical data for contaminant levels in fish, sediment, and 
water from the CR/WBR; (2) determine the in the range of contam- 
inant concentrations present river-reservoir system; (3) identify 
specific contaminants of concern; and (4) establish the reference 
(background) concentrations for those contaminants. 


21251 (ORNL/FTR-4260) [Environmental monitoring and 
risk assessment, and the Second European Conference on 
Ecotoxicology, The Netherlands]: Foreign trip report, May 4— 
23, 1992. Suter, G.W. Il; Hunsaker, C.T. Oak Ridge National Lab., 
TN (United States). 23 Jun 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011096. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The travelers visited RIVM to exchange ideas concerning envi- 
ronmental monitoring and risk assessment with the staff of that 
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institution. The travelers then participated in the Second European 
Conference on Ecotoxicology. At that meeting they presented ple- 
nary talks, led a workshop, participated in workshops, attended 
scientific sessions, and exchanged information with other partici- 
pants. Topics included ecotoxicology, environmental chemistry, 
environmental monitoring, ecological indicators, and ecological risk 
assessment. 


21252 (ORNL/M—1758) Environmental surveillance data re- 
port for the second quarter of 1992. Goldberg, P.Y.; Cooper, 
R.C.; Hamilton, L.V.; Hughes, J.F.; Horwedel, B.M.; Loffman, R.S.; 
Salmons, M.C.; Stevens, M.M.; Valentine, C.K.; Wolf, D.A. Oak 
Ridge National Lab., TN (United States). Jan 1993. 139p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93006726. Source: OSTI; 
NTIS; GPO Dep. 

The Environmental Surveillance and Protection Section within 
the Office of Environmental Compliance and Documentation at the 
Oak Ridge National Laboratory (ORNL) is responsible for the de- 
velopment and implementation of an environmental program to (1) 
ensure compliance with all federal, state, and Department of Energy 
(DOE) reporting requirements to quantitatively demonstrate preven- 
tion, control, and abatement of envirorunental pollution; (2) monitor 
the adequacy of containment and effluent controls; and (3) assess 
impacts of releases from ORNL facilities on the environment. Envi- 
ronmental monitoring, as defined by the Regulatory Guide, consists 
of two major activities: effluent monitoring and environmental 
surveillance. Effluent monitoring is the collection and analysis of 
samples or measurements of liquid and gaseous effluents. Envi- 
rorunenta! surveillance is the collection and analysis of samples, or 
direct measurements of air, water, soil, foodstuff, biota, and other 
media from DOE sites and their environs. Monthly or quarterly 
summaries are presented in this report for each medium sampled. 


21253 (ORNL/TM-—12074) Status report on the geology of 
the Oak Ridge Reservation. Hatcher, R.D. Jr. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Geological Sciences); 
Lemiszki, P.J.; Foreman, J.L.; Dreier, R.B.; Ketelle, R.H.; Lee, 
R.R.; Lee, Suk Young; Lietzke, D.A.; McMaster, W.M. Oak Ridge 
National Lab., TN (United States). Oct 1992. 271p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93007798. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3860. 

This report provides an introduction to the present state of 
knowledge of the geology of the Oak Ridge Reservation (ORR) 
and a cursory introduction to the hydrogeclogy. An important ele- 
ment of this work is the construction of a modern detailed geologic 
map of the ORR (Plate 1), which remains in progress. An under- 
standing of the geologic framework of the ORR is essential to 
many current and proposed activities related to larid-use planning, 
waste management, cnvironmental restoration, and waste remedia- 
tion. Therefore, this report is also intended to convey the present 
state of knowledge of the geologic and geohydrologic framework of 
the ORR and vicinity and to present some of the available data 
that provide the basic framework for additional geologic mapping, 
subsurface geologic, and geohydrologic studies. In addition, some 
recently completed, d: tailed work on soils and other surficial mate- 
rials is included because of the close relationships to bedrock 
geology and the need to recognize the weathered products of 
bedrock units. Weathering processes also have some influence on 
hydrologic systems and processes at depth. 


21254 (PNL-8167) Hydrogeologic controls on ground- 
water and contaminant discharge to the Columbia River near 
the Hanford Townsite. Luttrell, S.P.; Newcomer, D.R.; Teel, S.S.; 
Vermeul, V.R. Pacific Northwest Lab., Richland, WA (United 
States). Nov 1992. 153p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006605. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this study is to quantify ground-water and con- 
taminant discharge to the Columbia River in the Hanford Townsite 
vicinity. The primary objectives of the work are to: describe the hy- 
drogeologic setting and controls on ground-water movement and 
contaminant discharge to the Columbia River; understand the river/ 
aquifer relationship and its effects on contaminant discharge to the 
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Columbia River; quantify the ground-water and contaminant mass 
discharge to the Columbia River; and provide data that may be 
useful for a three-dimensional model of ground-water flow and con- 
taminant transport in the Hanford Townsite study area. The majority 
of ground-water contamination occurs within the unconfined 
aquifer; therefore, ground-water and contaminant discharge from 
the unconfined aquifer is the emphasis of this study. The period of 
study is primarily from June 1990 through March 1992. 


21255 (PNL-8414) Historical bathymetric changes near the 
entrance to Grays Harbor, Washington. Burch, T.L. (Bat- 
telle/Marine Sciences Lab., Sequim, WA (United States)); 
Sherwood, C.R. Pacific Northwest Lab., Richland, WA (United 
States). Dec 1992. 6ip. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93006302. Source: OSTI; NTIS; GPO Dep. 
Large changes in the distribution of sediment near the entrance 
to Grays Harbor, Washington, have occurred since the long rock 
jetties were built to confine flow. Spits to the north and south of the 
entrance have grown, the entrance channel has deepened, and the 
outer bar has eroded and moved offshore. The shorelines of North 
Beach and South Beach have experienced significant amounts of 
both erosion and accretion since the jetties were constructed 
around the turn of the century. Recently, the erosion rate at South 
Beach has increased and, because Half Moon Bay is growing at 
the expense of the shoreward side of Point Chehalis, the vege- 
tated portion of the spit is now less than 350 ft wide at the 
narrowest section. The US Army Corps of Engineers, Seattle Dis- 
trict, requested that Battelle/Marine Sciences Laboratory evaluate 
long-term trends in erosion near the entrance to Grays Harbor. 


21256 (PNL-8470) Solid waste initiative Macro Material 
Flow Modeling conceptual description and requirements. 
Holter, G.M.; Stapp, D.C. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1993. 66p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93007180. Source: OSTI; NTIS; GPO Dep. 

This report describes a Macro Material Flow Modeling (MMFM) 
concept and approach that are being adopted to develop a predic- 
tive modeling capability that can be used as the basis for 
evaluating potential impacts from various solid waste management 
systein configurations and operating scenarios, as well as the 
impacts of various policies on solid waste quantities and composi- 
tions. This capability, as part of a broader Solid Waste Initiative at 
Pacific Northwest Laboratory, is intended to provide an increased 
understanding of solid waste as a disposal, energy, and resource 
problem on a national and global scale, particularly over the long 
term. The results of this increased understanding will eventually 
have an impact on a variety of US federal government activities, as 
well as on the activities of other entities. This increased under- 
standing will also help provide the basis for subsequent activities 
under the Solid Waste Initiative. The report describes current solid 
waste management practices and their context, defines questions 
of interest relating to these practices, and proposes an approach 
that could be employed to analyze these practices and possible al- 
ternatives to them. A preliminary review, analysis, and summary of 
available data to support this approach are also provided. 


21257 (PNL—8581) Hanford Site-environmental data for cal- 
endar year 1991 — Ground water. Dresel, P.E.; Bates, D.J.; Merz, 
J.K. Pacific Northwest Lab., Richland, WA (United States). Mar 
1993. 292p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93010941. Source: OSTI; NTIS; INIS; GPO Dep. 

This report tabulates ground-water radiological and chemical 
data reported for calendar year 1991 by the Ground-Water Surveil- 
lance Project, Resource Conservation and Recovery Act (RCRA) 
Monitoring, and Operational Monitoring. The Ground-Water Surveil- 
lance Project is conducted by the Pacific Northwest Laboratory and 
the RCRA and Operational Monitoring Projects are conducted by 
the Westinghouse Hanford Company. This document supplements 
the reports Hanford Site Ground-Water Monitoring for 1991 (Evans 
et al. 1992) and Hanford Site Environmental Report for Calendar 
Year 1991 (Woodruff and Hanf 1992). The data listings provided 


here were generated from the Hanford Environmental Information 
System database. 
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21258 (PNL-8582) Hanford Site environmental data for cal- 
endar year 1990 — Ground water. Dresel, P.E.; Bates, D.J.; Merz, 
J.K. Pacific Northwest Lab., Richland, WA (United States). Mar 
1993. 359p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE93010429. Source: OSTI; NTIS; INIS; GPO Dep. 

This report tabulates ground-water radiological and chemical data 
for calendar year 1990 by the Ground-Water Surveillance Project, 
reported Resource Conservation and Recovery Act (RCRA) Moni- 
toring, and Operational Monitoring. The Ground-Water Surveillance 
Project is conducted by the Pacific Northwest Laboratory and the 
RCRA and Operational Monitoring Projects are conducted by the 
Westinghouse Hanford Company. This document supplements the 
reports Hanford Site Ground-Water Monitoring for 1990 (Evans et 
al. 1992) and mental Report for Calendar Year 1990 (Woodruff and 
Hanf 1991). The data listings provided here were generated from 
the Hanford Environmental Information System database. 


21259 (Riso-R-621(EN)) Environmental radioactivity in 
Denmark 1990 and 1991. Aarkrog, A. (Risoe National Lab. (Den- 
mark)); Boetter-Jensen, L.; Chen Qing Jiang; Dahigaard, H.; 
Hansen, H.; Lauridsen, B.; Nielsen, S.P.; Strandberg, M.; 
Soegaard-Hansen, J.; Holm, E. Risoe National Lab., Roskilde 
(Denmark). Health Physics Dept. Dec 1992. [174p.] Order Number 
DE93623361. Source: OSTI; NTIS; INIS. 

Strontium-90, radiocesium, and other radionuclides were deter- 
mined in samples from all over the country of air, precipitation, 
stream water, lake water, sea water, soil, sediments, dried milk, 
fresh milk, meat, fish, cheese, eggs, grain, bread, potatoes, vegeta- 
bles, fruit, grass, moss, lichen, sea plants, total diet, and humans. 
Estimates are given of the mean contents of radiostrontium and ra- 
diocesium in the human diet in Denmark during 1990 and 1991. 
Tritium was determined in precipitation, fresh waters, and sea wa- 
ter. The +-background was measured regularly by TLD's and a Nal 
detector. Tc-99 determinations were carried out on various marine 
samples, first of all sea water. (au) (164 tabs., 76 ills., 23 refs.). 


21260 (SAND-—92-2182C) Heat and vapor transport beneath 
an impermeable cap. McTigue, D.F.; Martinez, M.J.; Stein, C.L. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408—43: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93009627. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The coupled transport of heat and fluid mass is a critical issue in 
modeling the response of repository rocks to thermal loading by 
heat-generating waste. The movement of liquids and vapors in un- 
saturated,porous media is also taking on increasing, importance 
because of environmental concerns related to contaminated soils. 
Vadose-zone moisture transport near an impermeable barrier has 
been under study at a Field site near Albuquerque, NM since 
1990. Moisture content and temperature have been monitored in 
the subsurface on a regular basis; both undergo a seasonal varia- 
tion about average values. Even though the slab introduces 
two-dimensional effects on the scale of the slab, moisture and heat 
transport is predominantly vertical. Numerical simulations, based 
on the models developed by Philip and de Vries (1957) and de 
Vries (1958), indicate that the heat flow is conduction-dominated 
while the moisture movement is dominated by diffusive vapor distil- 
lation. Model predictions of the magnitude and extent of changes in 
moisture content underneath the slab are in reasonable agreement 
with observation. 


21261 (SAND-92-7339) Sandia National Laboratories, New 
Mexico, Environmental Baseline Update. Sandia National Labs., 
Albuquerque, NM (United States); International Technology Corp., 
Albuquerque, NM (United States); Consensus Planning, 
Inc/Zephyr Design, Albuquerque, NM (United States). Jan 1993. 
311p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. Order Number DE93009731. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this Sandia National Laboratories, New Mexico 
(SNL) Environmental Baseline Update is to provide the background 
information necessary for SNL personnel and contractors to pre- 
pare clear and concise NEPA documentation. The scope of the 





Environmental Baseline Update is to provide comprehensive data 
needed to support a description of the affected environment at the 
SNL facility. The “description of the affected environment,” required 
by the CEQ regulations in 40 CFR 1502.15, is an essential prereq- 
uisite for assessing the environmental consequences (1502.16) of 
a proposed action (project) to be implemented by SNL. 


21262 (SAND-—93-0460C) Report of the technical peer re- 
view of Environmental and Molecular Sciences Laboratory. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9211220—Summ.: Department 
of Energy technical peer review of environmental and molecular sci- 
ences laboratory, Hanford, WA (United States), 16-18 Nov 1992). 
Order Number DE93009864. Source: OSTI; NTIS; GPO Dep. 

This is a peer review report of the Environmental and Molecule 
Sciences Laboratory. Although the Pretreatment, Treatment, and 
Waste Forms comments are focused specifically on pretreatment 
treatment, and waste forms, the group recognizes that the life cy- 
cle designation is a somewhat arbitrary breakdown of a series of 
activities that form a continuum in the environmental restoration 
and waste management program. Consequently, some of the com- 
ments made here are relevant in a broader context or even for EM 
as a whole. particular, characterization activities pervade all life cy- 
cles in environmental restoration/waste management. As we use 
the term in this section, “characterization” refers to the process 
monitoring and control that are required during pretreatment and 
treatment. Most of the technology presentations during the review 
identified links to support this area and delineated to varying de- 
grees the specific ties to the Hanford Site cleanup requirements. 
Overall, the EMSL especially its planned facilities, are most im- 
pressive, and DOE and PNL are urged to proceed with all due 
haste toward its completion. Specific issues or concerns identified 
during the review are included in the following section. 


21263 (SKB-TR-92-21) The protogine zone. Geology and 
mobility during the last 1.5 Ga. Andreasson, P.G.; Rodhe, A. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1992. [71p.] Order Number DE93620726. Source: 
OSTI; NTIS; INIS. 

Includes bibliography. 

This report treats the Protogine Zone (PZ) as the western 
boundary of the Southeastern Megablock (SEM), and summarizes 
scientific aspects of different geological and geophysical functions 
of the zone. A systematic inventory and a technical description of 
shear zones and faults in the type area of the ’Schistosity Zone’ 
are presented. Tne report then reviews observed and infrared ac- 
tivity of the zone during the last 1500 million years. This calendar 
includes at least eight different periods of compression or exten- 
sion, tilting, uplift, magmatism etc. along the zone, in harmony with 
the common experience that old zones of weakness in the crust 
seldom heal. The network of major structures of southern Sweden 
is described, and the function of the PZ within this network is dis- 
cussed with particular attention to east-west running lineaments 
within the SEM, like the Noemmen-Oskarshamn and Hoernebo- 
Hoegsby fault and shear zones. Future work should inter alia 
investigate if these two zones are connected with the PZ, and if 
movements along the PZ can reactivate the zones. A bibliography 
comprising c. 100 titles is included as an appendix. (au). 


21264 (SKB-TR-92-23) Bedrock stability in southeastern 
Sweden. Evidence from fracturing in the ordovician 
limestones of northern Oeland. Milnes, A.G. (Geological and En- 
vironmental Assessments (GEA), Zuerich (Switzerland)); Gee, D.G. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1992. [105p.] Order Number DE93623381. Source: 
OSTI; NTIS; INIS. 

The stability of the bedrock in SE Sweden with regard to ra- 
dioactive waste disposal has recently been the subject of some 
controversy. In order to better assess the age and significance of 
fracturing in the Precambrian basement at the site of the Aespoe 
Hard Rock Laboratory (HRL), near Oskarshamn, a detailed analy- 
sis of fracturing in the lower Ordovician limestones exposed along 
the west coast of the neighbouring island of Oeland has been 
carried out. The limestones form continuously exposed shore plat- 
forms, in segments up to 30 m broad and several kilometres long. 
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These, and numerous quarries, provide ideal objects for quantita- 
tive analysis (ground and air photo mapping, scanline logging), and 
unique opportunities for investigating the amount of movement on 
the fractures, because of well-developed bedding and abundant 
rod-shaped fossils on the bedding surfaces. The fracture patterns 
are dominated by two sets of subvertical fractures, a NW trending 
closely spaced and strongly orientated set and a NNE-ENE trend- 
ing widely spaced and variably orientated set. Only about 10% of 
the fractures in both sets show lateral fossil displacement, with 
maximum movement of 5 cm, and only 3% of the fractures show 
vertical displacement of bedding (maximum 8 cm). All in all, the 
lower Ordovician limestones along the exposed shoreline have suf- 
fered remarkably little deformation since deposition, i.e. over the 
last 500 million years. Appreciable bedrock instability, if it occurred, 
must have been concentrated offshore, or in the unexposed seg- 
ments of the coastline, where some weak indications of slight 
movement (changes of a few metres in stratigraphic level) have 
been observed. Among other recommendations for further work, 
geophysical investigations to test these indications are suggested. 
(54 refs.). 


21265 (SKB-TR-92-25) Gabbro as a host rock for a nuclear 
waste repository. Ahlbom, K. (Conterra AB, Gothenburg (Swe- 
den)); Leijon, B.; Smeliie, J.; Liedholm, M. Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Sep 1992. 
[78p.] Order Number DE93623382. Source: OSTI; NTIS; INIS. 

As an alternative to granitic rocks, gabbro and other basic rock 
types have been investigated with respect to their suitability to host 
a nuclear waste repository. The present report summarizes and ex- 
amines existing geoscientific knowledge of relevance in assessing 
the potential merits of gabbro as a repository host rock. Implica- 
tions in terms of site selection, repository construction and 
post-closure repository performance are also discussed. The objec- 
tive of the study is to provide a basis for decisions as regards 
future consideration of the gabbro alternative. It is found that there 
are rather few gabbro bodies in Sweden, that are potentially of suf- 
ficient size to host a repository. Thus, gabbro offers little latitude as 
regards site selection. In comparison to siting a repository in 
granitic rocks, this is a major disadvantage, and it may in fact re- 
move gabbro from further consideration. The potential advantages 
of gabbro refer to repository performance, and include low hy- 
draulic conductivity and a chemical environment promoting efficient 
radionuclide retardation. However, results from field investigations 
show that groundwater flow in gabbro bodies is largely controlled 
by intersecting heterogeneities, in particular granitic dykes, that are 
significantly more conductive to water than the gabbro. In the far- 
field scale significant to repository performance, this may reduce or 
eliminate the potential effects of favourable hydraulic and chemical 
characteristics of the gabbro itself. In conclusion, there are appar- 
ent difficulties associated with siting a repository in gabbro, due to 
lack of sufficiently large gabbro bodies. On the basis of the present 
state of knowledge, no decisive differences can be demonstrated 
when comparing gabbro with granitic rocks, neither with respects 
to repository construction, nor as regards repository performance. 
(au). 


21266 (SKB-TR-92-32) Aespoe Hard Rock Laboratory: 
Evaluation of the combined longterm pumping and tracer test 
(LPT2) in borehole KASO6. Rhen, |. (ed.) (VBB Viak AB, Gothen- 
burg (Sweden)); Svensson, U. (ed.); Andersson, J.E.; Andersson, 
P.; Eriksson, C.O.; Gustafsson, E.; Ittner, T.; Nordqvist, R. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Nov 1992. [330p.] Order Number DE93623383. Source: 
OSTI; NTIS; INIS. 

This report summarizes the results from the LPT2 experiment. 
The field experiment had three major parts: a pumping test, a 
tracer experiment and a tracer dilution experiment. These are de- 
scribed in detail in the appendices of the report. Numerical 
simulations have been carried out both prior to and after the exper- 
iments. Results from these are also reported. The longterm 
pumping test and tracer test performed in KASO6, called LPT2, 
was the first attempt to clarify the transport of solutes in the site 
scale of Aespoe. The test was not intended to be complete regard- 
ing the transport parameters needed for nuclide transport 
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modelling. In the operating phase of the Aespoe Hard Rock Labo- 
ratory more detailed tracer tests and numerical modelling will be 
conducted. The main conclusion from the field experiment is that 
the present conceptual model of Aespoe is sound, but some modi- 
fications may be required. These include both the extension and 
transmissivities of fracture zones. The field experiment has also 
produced additional information on the properties of the fracture 
zones like porosity and dispersivity. The cumulative aperture of all 
hydraulic fractures was estimated to 10x10~-% - 30x10-° m for two 
different sets of zones. Considering the estimated width of the 
zones the flow porosities were estimated to 0.02-0.1 %. The dis- 
persivities were estimated to 0.1-0.2 of the flow path distance and 
the Peciet number to 4-11. The numerical simulations made prior 
to the experiment, dealing with the travel time of tracers, were 
found to be in reasonable agreement with the measurements. The 
data gathered in the field experiment will however make it possible 
to pursue the modelling efforts further. 


21267 (SREL-46) Ecological studies related to construc- 
tion of the Defense Waste Processing Facility on the 
Savannah River Site: FY 1989-1990 annual report. Pechmann, 
J.H.K.; Scott, D.E.; McGregor, J.H.; Estes, R.A.; Chazal, A.C. Sa- 
vannah River Ecology Lab., Aiken, SC (United States). Feb 1993. 
109p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACOS-76SR00819. Order Number DE93010119. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Defense Waste Processing Facility (DWPF) was built on the 
Savannah River Site (SRS) during the mid-1980’s. The Savannah 
River Ecology Laboratory (SREL) has completed 12 years of eco- 
logical studies related to the construction of the DWPF complex. 
Prior to construction, the 600-acre site (S-Area) contained a Car- 
olina bay and the headwaters of a stream. Research conducted by 
the SREL has focused primarily on four questions related to these 
wetlands: (1) Prior to construction, what fauna and flora were 
present at the DWPF site and at similar, yet undisturbed, alterna- 
tive sites? (2) By comparing the Carolina bay at the DWPF site 
(Sun Bay) with an undisturbed control Carolina bay (Rainbow Bay), 
what effect is construction having on the organisms that inhabited 
the DWPF site? (3) By comparing control streams with streams on 
the periphery of the DWPF site, what effect is construction having 
on the peripheral streams? (4) How effective have efforts been to 
lessen the impacts of construction, both with respect to erosion 
control measures and the construction of “refuge ponds” as alter- 
native breeding sites for amphibians that formerly bred at Sun 
Bay? Through the long-term census-taking of biota at the DWPF 
site and Rainbow Bay, SREL has begun to evaluate the impact of 
construction on the biota and the effectiveness of mitigation efforts. 
Similarly, the effects of erosion from the DWPF site on the water 
quality of S-Area peripheral streams are being assessed. This 
research provides supporting data relevant to the National Environ- 
mental Policy Act (NEPA) of 1969, the Endangered Species Act of 
1973, Executive Orders 11988 (Floodplain Management) and 
11990 (Protection of Wetlands), and United States Department of 
Energy (DOE) Guidelines for Compliance with Floodplain/Wetland 
Environmental Review Requirements (10CFR1022). 


21268 (STRIPA-TR-92-18) Classification of lithological 
units based on geophysical borehole logging - data from the 
Stripa mine. Triumf, C.A. (Triumt Geophysics AB, Luleaa (Swe- 
den)). Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Jun 1992. [43p.] Order Number 
DE93617258. Source: OSTI; NTIS; INIS. 

At the Crosshole site, located at the 360 m level in the Stripa 
mine, six boreholes F1-F6 have been drilled in a fanlike fashion. To 
achieve further knowledge of the geological conditions in the rock 
volumes outside the major tectonized zones, a classification of the 
pseudo-lithology has been carried out using data from boreholes 
F3-F6. The analysis has been supported by determination of den- 
sity and magnetic susceptibility on core samples from boreholes 
F1-F5. This study demonstrates that the bulk of the tectonically 
less disturbed rock, forming the matrix in a network of dominant 
tectonical features, can be considered as homogeneous according 
to the silicate density. Three volumes with deviating lithology have 
however been identified in more than one borehole. Furthermore 
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narrow sections are encountered, showing mineralogical, and prob- 
ably also, micro-structural deviations from the normal granite. 
These narrow sections are irregularly spread along the boreholes. 
Their irregular distribution and narrowness, prevents correlation 
between boreholes. The result of the lithology identification is dis- 
played using a modified Briggs cube. The method used in this 
project is applicable in many stages of an investigation programme 
where different disciplines are co-operating and partly complex in- 
formation must be passed between individuals. (au). 


21269 (UCRL-50027-91) Environmental report for 1991. 
Hunter, S.; Wilt, G. (eds.); Balke, B.K.; Surano, K.A.; Hoppes, 
W.G.; Tate, P.J.; Steenhoven, J.C.; Fields, B.C.; Garcia, L.M.; 
Lamson, K.C. Lawrence Livermore National Lab., CA (United 
States). 1991. 387p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93006984. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of its commitment to environmental compliance and ac- 
countability, LLNL prepares this report each year to communicate 
the results of monitoring and compliance activities. Analytical data 
are produced from sampling of air, sewage effluent, groundwater, 
surface water, soil, vegetation and foodstuff, and through measure- 
ment of environmental radiation. The Environmental Protection 
Department performed more than 150,000 analyses of environmen- 
tal samples during 1991. This Executive Summary provides a 
comprehensive synopsis, organized along the general outline of the 
report, and furnishes an overview of the supporting methodologies, 
data, and findings that are presented in the chapters that follow. 


21270 (UCRL-JC—109015-Rev.1) SEAMIST soil sampling for 
tritiated water: First year’s results: Revision 1. Mallon, B. 
(Lawrence Livermore National Lab., CA (United States)); Martins, 
S.A.; Houpis, J.L.; Lowry, W.; Cremer, C.D. Lawrence Livermore 
National Lab., CA (United States). Mar 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9205103-3-Rev.1: 6. national outdoor action 
conference on aquifer restoration, ground water monitoring and 
geophysical methods, Las Vegas, NV (United States), 11-13 May 
1992). Order Number DE93007516. Source: OSTI; NTIS; GPO 
Dep. 

SEAMIST is a recently developed sampling system that enables 
one to measure various soil parameters by means of an inverted, 
removable, impermeable membrane tube inserted in a borehole. 
This membrane tube can have various measuring devices installed 
on it, such as gas ports, adsorbent pads, and electrical sensors. 
These membrane tubes are made of a laminated polymer. The 
Lawrence Livermore National Laboratory in Livermore, California, 
has installed two of these systems to monitor tritium in soil result- 
ing from a leak in an underground storage tank. One tube is 
equipped with gas ports to sample soil vapor and the other with 
adsorbent pads to sample soil moisture. Borehole stability was 
maintained using either sand-filled or air-inflated tubes. Both sys- 
tem implementations yielded concentrations or activities that 
compared well with the measured concentrations of tritium in the 
soil taken dozing borehole construction. In addition, an analysis of 
the data suggests that both systems prevented the vertical migra- 
tion of tritium in the boreholes. Also, a neutron probe was 
successfully used in a blank membrane inserted in one of the 
boreholes to monitor the moisture in the soil without exposing the 
probe to the tritium. The neutron log showed excellent agreement 
with the soil moisture content measured in soil samples taken dur- 
ing borehole construction. This paper describes the two SEAMIST 
systems used and presents sampling results and comparisons. 


21271 (WSRC-TR-92-509) F-Area Seepage Basins ground- 
water monitoring report, Third quarter 1992. Thompson, C.Y. 
Westinghouse Savannah River Co., Aiken, SC (United States). Dec 
1992. 408p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93012126. Source: OSTI; NTIS; GPO Dep. 

During third quarter 1992, the groundwater at the F-Area Seep- 
age Basins (FASB) was monitored in compliance with South 
Carolina Hazardous Waste Management Regulations, R61-79.265, 
Subpart F. Eighty-five wells provided samples from the three sepa- 
rate hydrostratigraphic units that make up the uppermost aquifer 
beneath the FASB. A detailed description of the uppermost aquifer 





is included in the Resource Conservation and Recovery Act Part B 
Post-Closure Care Permit Application for the F-Area Hazardous 
Waste Management Facility submitted to the South Carolina De- 
partment of Health and Environmental Control in December 1990. 
Historically, as well as currently, tritium, nitrate, lead, cadmium, 
and gross alpha are the primary constituents observed above the 
US Environmental Protection Agency Primary Drinking Water Stan- 
dards (PDWS) in groundwater at the FASB. Nonvolatile beta has 
consistently exceeded its drinking water screening level. Other ra- 
dionuclides and hazardous constituents also have exceeded the 
PDWS in the groundwater at the FASB. lsoconcentration maps in- 
cluded in this report indicate both the concentration and extent of 
the primary contaminants in each of the three hydrostratigraphic 
units. Water-level maps indicate that the groundwater flow rates 
and directions at the FASB have remained relatively constant since 
the basins ceased to be active in 1988. 


21272 (WSRC-TR-92-513) Metallurgical Laboratory Haz- 
ardous Waste Management Facility groundwater monitoring 
report, Third quarter 1992. Westinghouse Savannah River Co., 
Aiken, SC (United States). Dec 1992. 192p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE93011698. Source: OSTI; NTIS; GPO Dep. 

During third quarter 1992, samples from 18 groundwater monitor- 
ing wells of the AMB series at the Metallurgical Laboratory 
Hazardous Waste Management Facility were analyzed for certain 
heavy metals, indicator parameters, radionuclides, volatile organic 
compounds, and other constituents. Eight parameters exceeded 
the US Environmental Protection Agency Primary Drinking Water 
Standards (PDWS) and the Savannah River Site Flag 2 criteria 
during the quarter. This report details the groundwater sampling 
activities for third quarter 1992. 


21273 (WSRC-TR-92-519) K-Area and Par Pond Sewage 
Sludge Application Sites groundwater monitoring report, Third 
quarter 1992. Thompson, C.Y. Westinghouse Savannah River Co., 
Aiken, SC (United States). Jan 1993. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR1 8035. 
Order Number DE93012148. Source: OSTI; NTIS; GPO Dep. 

During third quarter 1992, the three wells at the K-Area Sewage 
Sludge Application Site (KSS wells) and the three wells at the Par 
Pond Sewage Sludge Application Site (PSS wells) were sampled 
for analyses required each quarter or annually by South Carolina 
Department of Health and Environmental Control Construction Per- 
mit 13,173 and for base-neutral/acid semivolatile constituents. 
None of the analytical results exceeded standards. 


21274 (WSRC-TR-93-068) Sanitary landfill groundwater 
monitoring report: Annual report, 1992. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Feb 1993. 236p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93011743. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Sanitary Landfill at the Savannah River Site (SRS) is com- 
posed of the original 32-acre landfill, plus expansion areas to the 
north and south that added 16 and 22 acres, respectively, to the 
facility. The landfill is subject to the requirements of the Resource 
Conservation and Recovery Act and currently operates under 
South Carolina Department of Health and Environmental Control 
(SCDHEC) Domestic Waste Permit 87A. Fifty-seven wells of the 
LFW series monitor the groundwater quality in Steed Pond Aquifer 
(formerly Aquifer Zone I/IIC2) (Water Table) beneath the Sanitary 
Landfill. These wells are sampled quarterly for certain indicator pa- 
rameters, inorganics, metals, radionuclides, volatile organics, and 
other constituents as part of the SRS Groundwater Monitoring Pro- 
gram and to comply with the SCDHEC domestic waste permit. This 
report reviews the 1992 activities of the SRS Groundwater Monitor- 
ing Program. 


21275 (YJT-92-17) Mechanical, thermomechanical and hy- 
draulic analyses of rock mass around a repository for spent 
fuel disposal. Johansson, E. (Saanio and Riekkola Consulting En- 
gineers, Helsinki (Finland)); Hakala, M. Nuclear Waste Commission 
of Finnish Power Companies, Helsinki (Finland). Oct 1992. [99p.] 
(In Finnish). Order Number DE93620729. Source: OSTI; NTIS; 
INIS. 
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The near field and far field behaviour of a crystalline rock mass 
around the nuclear waste repository is studied. This overview re- 
port is based on numerical modelling reports found in literature and 
on numerical modelling done in Finland. Teollisuuden Voima Oy’s 
(TVO) preliminary design for the repository was taken into consider- 
ation when assessing the results. The results show that the overall 
Stability of the repository is good. Minor instability might occur in 
the vicinity of the emplacement tunnel and the emplacement hole 
when using conservative input parameters. However, the results 
are considered to be preliminary at this stage, all the parameters 
like those for weakness zones are not known well enough. From 
the safety analysis’s point of view the rock mechanical effects are 
very insignificant. The changes in the hydraulic permeability of rock 
mass are small except some single rock joints where the perme- 
ability changes in the vicinity of rooms might be multiple compared 
to the in-situ state. The rock mechanical stability might easily be 
increased by proper support design or by avoiding the critical frac- 
ture zones. The development of numerical codes for modelling the 
rock mass behaviour related to nuclear waste management has 
lately considerably proceeded, still, there are needs to further de- 
velop the codes to build up more detailed description of the near 
field and the far field behaviour of the repository. (orig.). 


21276 (YJT—92-18) Basic rocks in Finland. Piirainen, T. 
(Kivitieto Oy (Finland)); Gehoer, S.; Iljina, M.; Kaerki, A.; Paakkola, 
J.; Vuollo, J. Nuclear Waste Commission of Finnish Power Compa- 
nies, Helsinki (Finland). Oct 1992. [162p.] (In Finnish). Order 
Number DE93620730. Source: OSTI; NTIS; INIS. 

Basic igneous rocks, containing less than 52% SiOz, constitute 
an important part of the Finnish Archaean and Proterozoic crust. In 
the Archaean crust exist two units which contain the majority of the 
basic rocks. The Arcaean basic rocks are metavolcanics and situ- 
ated in the Greenstone Belts of Eastern Finland. They are divided 
into two units. The greenstones of the lower one are tholeiites, ko- 
matiites and basaltic komatiites. The upper consists of bimodal 
series of volcanics and the basic rocks of which are Fe-tholeiites, 
basaltic komatiites and komatiites. Proterozoic basic rocks are di- 
vided into seven groups according to their ages. The Proterozoic 
igneous activity started by the volominous basic magmatism 2.44 
Ga ago. During this stage formed the layered intrusions and re- 
lated dykes in the Northern Finland. 2.2 Ga old basic rocks are 
situated at the margins of Karelian formations. 2.1 Ga aged Fe- 
tholeiitic magmatic activity is widespread in Eastern and Northern 
Finland. The basic rocks of 1.97 Ga age group are met within the 
Karelian Schist Belts as obducted ophiolite complexes but they oc- 
cur also as tholeiitic diabase dykes cutting the Karelian schists and 
Archean basement. The intrusions and the volcanics of the 1.9 Ga 
old basic igneous activity are mostly encountered around the Gran- 
itoid Complex of Central Finland. Subjotnian, 1.6 Ga aged tholeiitic 
diabases are situated around the Rapakivi massifs of Southern Fin- 
land, and postjotnian, 1.2 Ga diabases in Western Finland where 
they form dykes cutting Svecofennian rocks. 


21277 (YJT-—92-19) Seismic VSP and HSP surveys on pre- 
liminary investigation areas in Finland for final disposal of 
spent nuclear fuel. Keskinen, J. (Vibrometric Oy, Helsinki (Fin- 
land)); Cosma, C.; Heikkinen, P. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Oct 1992. [111p.] 
Order Number DE93620731. Source: OSTI; NTIS; INIS. 

Seismic reflection surveys in boreholes were carried out for Teol- 
lisuuden Voima Oy at five sites in Finland (Eurajoki Olkiluoto, 
Hyrynsalmi Veitsivaara, Konginkangas Kivetty, Kuhmo Romuvaara 
and Sievi Syyry). The vertical Seismic Profiling (VSP) surveys were 
a part of the investigation programme for the final disposal of spent 
nuclear fuel. The purpose was to detect fractured zones, lithologi- 
cal contacts and other anomalies in the structure of the rockmass 
and to determine their position and orientation. Horizontal Seismic 
Profiling (HSP) was used at the Olkiluoto site, additionally to VSP. 
The data has been organized in profiles containing seismograms 
recorded from the same shotpoint (shot gathers). One of the most 
powerful processing methods used with this project has been the 
Image Space Filtering, a new technique, which has been devel- 
oped (in the project) for seismic reflection studies in crystalline 
rock. The method can be applied with other rock types where 
steeply inclined or vertical anomalies are of interest. It acts like a 
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multichannel filter, enhancing the reflected events and also as an 
interpretation tool, to estimate the strength and position of the re- 
flectors. This approach has been of great help in emphasizing the 
weak reflections from uneven and sometimes vanishing interfaces 
encountered in crystalline. 


21278 (Y/Sub—93-99928C/Y20/1) Corrective action report 
for underground storage tank 2315-U, Pine Ridge East Re- 
peater Station, Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. 
Bohrman, D.E. (Oak Ridge Y-12 Plant, TN (United States)); In- 
gram, E.M. Oak Ridge Y-12 Plant, TN (United States); Science 
Applications International Corp., Oak Ridge, TN (United States). 
Nov 1992. 101p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE93007239. Source: OSTI; NTIS; INIS; GPO Dep. 

This document represents the Corrective Action Report for Un- 
derground Storage Tank (UST) 2315-U at the Pine Ridge East 
Repeater Station, Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. 
Tank 2315-U was a 64-gallon, asphalt-coated, steel gasoline tank 
used to supply gasoline to an emergency power generator at the 
repeater station. Due to its capacity, the tank was initially ex- 
empted from regulation under 40 CFR 280 and Tennessee 
Department of Environment and Conservation (TDEC) Rules 1200- 
1-15-.01 to 1200-1-15-.07. However, due to the presence of a free 
product sheen discovered during over-excavation activities, the site 
fell under the revised TDEC release response and corrective action 
requirements in Rule 1200-1-15-.06, promulgated April 15, 1990. 
This report summarizes all activities, including initial abatement, Ini- 
tial Site Characterization (ISC), soil over-excavation activities, and 
perched water corrective actions conducted to comply with current 
TDEC requirements. 
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Refer also to citation(s) 19016, 19017, 19020, 19058, 19066, 
19230, 19232, 19233, 19254, 19256, 19261, 19265, 19266, 19268, 
19269, 19274, 19276, 19278, 19280, 19290, 19291, 19292, 19305, 
19309, 19313, 19315, 19317, 19326, 19341, 19356, 19397, 19735, 
19737, 19741, 19754, 19756, 19759, 20095, 20464, 20465, 20557, 
21165, 21187, 21192, 21208, 21213, 21217, 21227, 21235, 21237, 
21240, 21246, 21247, 21248, 21250, 21251, 21252, 21254, 21255, 
21259, 21261, 21262, 21269, 21561, 21642, 21643, 21645, 21654, 
21676, 22540 


21279 (ANL-AMD-TM-—198) Initial objectives of on-site em- 
pirical modelling of thermal plumes: A preliminary evaluation 
of a river-site and a lake-site thermal plume. Abu-Shumays, I.K. 
Argonne National Lab., IL (United States). May 1970. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE93006400. Source: OSTI; 
NTIS; GPO Dep. 

This report recommends developing a statistical model to 
characterize the three-dimensionall pattern of thermal piumes, It in- 
dicates the danger of drawing detailed conclusions on the basis of 
a small number of observations, and emphasizes the need for 
proper interpretation of empirical measurements, Two reports, on 
the discharges (1) from the Dresden Power Station into the Illinois 
River and (2) from Waukegan Station into-Lake Michigan are ana- 
lyzed. In conclusion, a plan for interpretation of temperature 
measurements is recommended. 


21280 (ANL-AMD-TM-—226) Waukegan Station plume. Abu- 
Shumays, |.K. Argonne National Lab., IL (United States). May 
1971. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93006408. Source: OSTI; NTIS; GPO Dep. 

In a previous report on effects of thermal discharges from power 
plants into the Great Lakes, we stressed the need for a statistical 
analysis of the spatial and temporal pattern of the thermal plume. 
The plume pattern is recognized as stochastic in nature and re- 
quires statistical analysis. A single realization of the Waukegan 
Station plume is studied with emphasis on its information content. 
Areas between isotherms at various depths are computed together 
with volumes of water in given temperature ranges above ambient; 
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these measurements indicate the extent of the various parts of the 
plume together with the heat content of each part. 


21281 (CNIC—00546) Investigation of natural radionuclides 
in foods and waters in China and evaluation of internal dose 
to public. Zhu Changshou (Laboratory of Industrial Hygiene, Min- 
istry of Public Health (China)); Liu Yulan; Xu Ning; Hu Aiying; Kou 
Tiluo; Shi Zhongxin. China Nuclear information Centre, Beijing, BJ 
(China). Dec 1992. [18p.] (in Chinese). (LIHMPH—0004.). Order 
Number DE93623389. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to obtain background radiation levels of natural radionu- 
clides in foods and waters in China, the determination and analysis 
of water and food samples have been completed by organizations 
of radiological protection from 28 provinces, autonomous regions 
and three major cities. Ranges of specific activity of natural ra- 
dionuclides for U, Th, Ra, K, Pb and Po are (2.2 = 25.5) x 10 — 
Ba/kg, (0.5 = 6.9) x 10-* Bajkg, (3.4 = 25.5) x 10 —* Bajkg, (25 
= 420) x 10-* Ba/kg, (8.9 = 55) x 10-? Ba/kg and (2.7 = 58) x 
10-* Ba/kg, respectively. Samples of drinking water were taken 
from tap water or well. The average concentrations in tap water 
and well water are 2.8 x 10-* Ba/L and 3.7 x 10-* Ba/L for U, 0.8 
x 10-* Ba/L and 1.3 x 10-® Ba/L for Ra, 0.07 x 10-* Ba/L and 
0.06 x 10-2 Ba/L for Th, 0. 3 x 10~-* Ba/L and 1.1 x 10-2 Ba/L for 
Pb and 0.3 Bq/L and 0.5 Ba/L for Po respectively. The annual in- 
takes by ingestion have been calculated. The annual intake of 
male adult from six main natural radionuclides is about 205 Bq. 
Among them 64% of total intake of U is from drinking water. The 
contributions from grains to the total intake of Ra, Pb and Po are 
55.7%, 59.7% and 70% respectively. The total annual average ef- 
fective dose equivalent of 6 natural radionuclides for male adult in 
China is about 310 pSv. 


21282 (CNIC—00616) The radioactive concentrations moni- 
toring in drinking water in towns of Taihu and Sunan Canal. Fu 
Rongchu (Suzhou Medical College (China)); Wang Huiyu; Lu Ming. 
China Nuclear Information Centre, Beijing, BU (China). Jun 1992. 
[6p.] (In Chinese). (SMC—0078.). Order Number DE93623390. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The monitoring and analysis of radioactive concentrations in 
drinking water in towns of Taihu and Sunan Canal were conducted 
during 1989 ~ 1991. The results demonstrate that the average ra- 
dioactive concentrations in drinking water in the main towns in the 
area including Wuxi, Suzhou and Changshu are as follows: total 
alpha 2.12 x 10-* Ba/L, total beta 1.19 x 10-1 Bo/L, 4°K 8.13 x 10 
~2 B,/L, natural uranium 6.56 x 10-8 g/L and natural thorium 4.97 
x 10 —8 g/L. 


21283 (CNIC—00624) Behaviour of ™Cs in the aquatic 
ecosystems. Xu Yinliang (institute of Nuclear-Agricultural Sciences 
Zhejiang Agricultural Univ., Hangzhou (China)); Chen Chuanqun. 
China Nuclear Information Centre, Beijing, BJ (China). Jul 1992. 
[17p.] (In Chinese). (CSNAS—0057.). Order Number DE93623391. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The diminution of '*4Cs in the aquatic phases and the absorp- 
tion of Cs by aquatic lives observe the exponential expression. 
ie. Y Ae®®. The relationships between the enrichment factor of 
134Cs(K) and the time(t) in the aquatic lives can be represented by 
a linear equation, K A + Bt. The value of K in the Alternanthera 
philoxeroides was about 560. That can be used for monitoring and 
purifying the water phase contaminated by 'S*Cs. Fish can absorb 
'134Cs from water phase and store it in liver and kidney. The spe- 
cific activity of Cs in fish flesh was low but the percentage of 
radioactivity was high that was about 30% of total radioactivity in 
the fish. River mud can strongly absorb Cs and reduce the ab- 
sorption by aquatic lives. It is a good adsorbent and purifying agent 
with low cost for treatment of 'S*Cs. The K* can prevent aquatic 
lives from absorbing Cs* because of antagonistic function. 


21284 (CONF-9002111-, pp. 143-144) The Clinch River Re- 
source Conservation and Recovery Act facility investigation: 
Overview and preliminary scoping of the off-site contamina- 
tion of surface water environments downstream from the U.S. 
Department of Energy Oak Ridge Reservation. Kimmel, B.L. 
(Oak Ridge National Lab., TN (US)); Olsen, C.R. Oak Ridge Na- 
tional Lab., TN (United States). Jun 1992. DOE Contract 





AC05-840R21400. From Data analysis and interpretation for envi- 
ronmental surveillance conference; Lexington, KY (United States); 
5-7 Feb 1990. In Data analysis and interpretation for environmental 
surveillance: Conference proceedings. 149p. Order Number 
DE92019009. Source: OSTI; NTIS; INIS. 

Operations and waste disposal activities at the U.S. Department 
of Energy's Oak Ridge facilities have introduced a variety of con- 
taminants (e.g., radionuclides, metals, and organics) into local 
streams that drain into the impounded Clinch and Tennessee 
rivers. The Clinch River Resource Conservation and Recovery Act 
Facility Investigation focuses on evaluating the potential risks to the 
environment and to human health and welfare that are associated 
with (1) contaminant releases to the Clinch River from the Oak 
Ridge facilities and (2) long-term contaminant accumulations in the 
river and reservoir sediments downstream from the Oak Ridge 
Reservation (ORR). The preliminary sediment survey was con- 
ducted, using '°’Cs activity as a scoping tool, to assess (1) the 
distribution of contaminants in the sediments of Watts Bar Reser- 
voir, the first impoundment downstream from the ORR, and (2) the 
retention efficiency of the reservoir for particle-associated contami- 
nants. Watts Bar Reservoir was impounded in 1942, just prior to 
the development of the Oak Ridge complex, and therefore, retains 
in its sediments a long-term history of contaminants released from 
the ORR. Approximately 190 surface-sediment grabs and over 60 
sediment cores were collected from Watts Bar Reservoir and ana- 
lyzed for 197Cs, a primary particle-reactive radionuclide released 
from the Oak Ridge National Laboratory. A number of cores have 
also been analyzed for total mercury to assess downstream con- 
tamination resulting from mercury releases from the Oak Ridge 
Y-12 Plant. The highest discharges for both 'S7Cs and Hg occurred 
during the mid-1950s. Using the correlation between the distribu- 
tion of '87Cs and Hg, we estimate that about 75 metric tons of Hg 
have also accumulated in the Watts Bar Reservoir sediments. 


21285 (CONF-9002111-, pp. 145) Preliminary screening 
analysis of the off-site environment downstream of the U.S. 


Department of Energy Oak Ridge Reseryation. Blaylock, B.G. 
(Oak Ridge National Lab., TN (US)); Hoffman, F.O.; Frank, M.L. 
Oak Ridge National Lab., TN (United States). Jun 1992. DOE Con- 
tract ACO05-840R21400. From Data analysis and interpretation for 


environmental surveillance conference; Lexington, KY (United 
States); 5-7 Feb 1990. In Data analysis and interpretation for envi- 
ronmental surveillance: Conference proceedings. 149p. Order 
Number DE92019009. Source: OSTI; NTIS; INIS. 

Operations and waste disposal activities at the Oak Ridge Y-12 
Plant, the Oak Ridge National Laboratory, and the Oak Ridge K-25 
Site, located on the U.S. Department of Energy (DOE) Oak Ridge 
Reservation (ORR) in eastern Tennessee, have introduced air- 
borne, liquid, and solid wastes into the surrounding environment. 
Some of these wastes may affect off-site areas by entering local 
streams that ultimately drain into the Clinch River. Previously 
reported concentrations of radionuclides, metals, and organic com- 
pounds in water, sediment, and biota of the Clinch River and Watts 
Bar Reservoir suggest the presence of contaminants of possible 
concern to the protection of human health and the environment. A 
preliminary screening was conducted of contaminants in the off-site 
surface water environments downstream of the DOE ORR. This 
screening analysis represents pan of a scoping phase of the Clinch 
River Resource Conservation and Recovery Facilities Investigation 
(CRRFI). The purpose of this preliminary screening analysis is to 
use existing data on off-site contaminant concentrations to identify 
and prioritize potential contaminants of concern for further evalua- 
tion and investigation. The primary objective of this screening 
analysis is to ensure that CRRFI sampling and analysis efforts fo- 
cus on those contaminants that may possibly contribute to human 
health or environmental risk. 


21286 (CONF-930403-15) Kerr Hollow Quarry Remediation 
Project: Environmental Restoration and Waste Management 
Program. Walker, K.L. Oak Ridge National Lab., TN (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 5. topical 
meeting on robotics and remote systems; Knoxville, TN (United 
States); 26-29 Apr 1993. Order Number DE93007249. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The Kerr Hollow Quarry is a 3-acre flooded limestone quarry lo- 
cated near the Y-12 Facility on the Oak Ridge Reservation. The 
quarry was used in the 1940s as a source of construction material 
for the Department of Energy in Oak Ridge, Tennessee. Its use 
was discontinued in the early 1950s, and it was allowed to flood 
with water. The quarry presently has a maximum water depth of 
approximately 55 ft. During the period between the early 1950s un- 
til about 1988, the quarry was used for the treatment and disposal 
of a variety of materials including water-reactive, alkali metals, 
shock-sensitive chemicals, and compressed gas cylinders. For 
some of these materials, the treatment consisted of dropping the 
vessels containing the materials into the quarry from a high bluff lo- 
cated on one side of the quarry. The vessels were then punctured 
by gun shot, and the materials were allowed to react with the water 
and sink to the bottom of the quarry. Very few disposal records ex- 
ist for the period from 1952 to 1962. The records after that time, 
from 1962 until 1988, indicate some 50 t of hazardous and non- 
hazardous materials were disposed of in the quarry. This report 
documents remediation efforts that have taken place at the quarry 
beginning in September 1990. 


21287 (DOE/CE/15362—-T6) Improved solvents for seawater 
desalination (the Puraq process): Final report, June 7, 1988— 
June 6, 1991. Puraq Co., Stamford, CT (United States). 1991. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-88CE15362. Order Number DE93011939. Source: 
OSTI; NTIS; GPO Dep. 

The Puraq process for desalinating seawater is based on solven 
extraction of fresh water from seawater using specially tailored 
liquid polymers with molecular weights of 3090 or less. This poly- 
meric solvent insures that the solubility of solvent in the coexistent 
aqueous phases within the process will be essentially zero. Al- 
though it was indicated earlier that the upper limit of polymer 
content in recycle solvent stream could not exceed 92%, this re- 
Strictive upper limit could be exceeded by broadening the field of 
possible polymer compositions used in choosing a particular sam- 
ple. This would further decrease the projected cost of product 
water from $2.03 to $1.08 per thousand gallons. Presence in the 
polymer of water-soluble components prevented the separation of 
water droplets when determining the cloud point with small 
amounts of water in the sample. A number of measurements of 
“true” phase points indicated that for most samples, the difference 
in temperatures of phase separation between compositions of 80 
and 98% was 15 C or less. 


21288 (DOE/ER-0579T) Ocean Margins Program: Sum- 
maries of research in FY 1992. USDOE Office of Energy 
Research, Washington, DC (United States). Environmental Sci- 
ences Div. Mar 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93008937. Source: OSTI; NTIS; 
GPO Dep. 

The Ocean Margins Program addresses a quantitative under- 
standing of the dispersal and fate of energy-related materials at the 
land/ocean interface. The principal focus of this program is on the 
fluxes of carbon in the coastal ocean and their implications for 
global carbon cycle and global climate change. Over 30 research 
abstracts are included. 


21289 (DOE/ER/60265-1) [Energy flow in arctic aquatic 
ecosystems]. Schell, D.M. Alaska Univ., Fairbanks, AK (United 
States). [1985]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FGO6-84ER60265. Order Number 
DE93010981. Source: OSTI; NTIS; GPO Dep. 

This study is aimed at determining the major pathways of energy 
flow in freshwater ecosystems of the Alaskan arctic coastal plain. 
Selected sites for study of the processes supplying energy to 
streams and lakes to verify the generality of past findings will be 
surveyed for collection of organisms including the Colville River 
drainage and the lake region around Teshekpuk Lake. Specific ob- 
jectives are to collect food web apex organisms (fish and birds) 
from a variety of sites in the coastal plain to verify descriptive mod- 
els of ecosystem structure and food web pathways and to compare 
the utilization rates by insect larvae of fresh litter and in situ pri- 
mary production relative to more refractory peaty materials through 
seasonal sampling for isotopic analysis. 
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21290 (DOE/ER/60265—4) Energy flow in an arctic aquatic 
ecosystem. Schell, D.M. Alaska Univ., Fairbanks, AK (United 
States). Inst. of Northern Engineering. [1988]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
84ER60265. Order Number DE93010983. Source: OSTI; NTIS; 
GPO Dep. 

Natural isotope abundances to trace major pathways of energy 
flow to consumers in Imnavait Creek and the tundra ecosystem of 
the R4D watershed with comparative work in the coastal tundra. 
Our overall goals are to a determine if carbon is accumulating in 
upland and coastal tundra; determine the role of eroded peat car- 
bon in the aquatic ecosystem; and to determine the distribution of 
carbon and nitrogen isotopes in the tundra-pond ecosystem to es- 
tablish the feasibility of using natural differences as tracers. Past 
work on fishes, birds, and the prey species of insects and aquatic 
crustaceans has shown that peat carbon is very important in the 
energy supply supporting the food webs over the course of the 
year. Obligate freshwater fishes from the coastal lakes and Colville 
River have been shown to contain up to 60 percent peat carbon at 
the end of the winter season. In contrast, migratory shorebirds and 
passerines contained much smaller radiocarbon abundances in 
summer, indicating a major shift to recent in situ primary produc- 
tion in pond and stream ecosystems in summer months. For the 
past two years, we have narrowed our focus to the processes sup- 
plying carbon to the beaded stream system at MS-117 and have 
concentrated on determining the transfer and accumulation rates of 
carbon in the watershed. 


21291 (DOE/ER/60265-5) Carbon and nitrogen isotope 
studies in an arctic aquatic ecosystem. Schell, D.M. Alaska 
Univ., Fairbanks, AK (United States). Water Research Center. 
[1989]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-84ER60265. Order Number 


DE93010984. Source: OSTI; NTIS; GPO Dep. 

The Phase Il studies of the R4D Program on stream and water- 
shed ecology reflect the accomplishments and accumulation of 
baseline information obtained during the past studies. Although our 


rough estimates indicate that nitrogen inputs to the watershed ba 
lance losses, the carbon fluxes suggest that they are not in equilib- 
rium and that there is a net loss of carbon from the tundra 
ecosystem through respiration and transport out of the watershed 
via the stream system. Radiocarbon profiles of soil sections cou- 
pled with mass transport calculations revealed that peat 
accumulation has essentially ceased in the R4D watershed and ap- 
pears to be in ablative loss. Thus the carbon flux measurements 
provide validation tests for the PLANTGRO and GAS-HYDRO 
models of the PHASE Ii studies. These findings are also important 
in the context of global CO. increases from positive feedback 


mechanisms in peatlands associated with climatic warming in the 
subarctic regions. 


21292 (DOE/ER/60265-T1) Energy flow in an arctic aquatic 
ecosystem. Schell, D.M. Alaska Univ., Fairbanks, AK (United 
States). Inst. of Northern Engineering. [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
84ER60265. Order Number DE93013178. Source: OSTI; NTIS; 
GPO Dep. 

This project has been using natural isotope abundances to trace 
major pathways of energy flow to consumers in Imnavait Creek 
and the tundra ecosystem of the R4D watershed with comparative 
work in the coastal tundra. We are processing samples collected at 
the R4D intensive site over the past three years and are compar- 
ing these data with similar samples collected from the coastal 
plain. Our approach is to determine if carbon is accumulating in 
upland and coastal tundra; to determine the role of eroded peat 
carbon in the aquatic ecosystem; and to determine the distribution 
of carbon and nitrogen isotopes in the tundra-pond ecosystem to 
establish the feasibility of using natural differences as tracers. 


21293 (DOE/ER/61037—1) Upper ocean model of dissolved 
atmospheric gases: Annual report, 1 August 1991-31 July 
1992. Schudlich, R.; Emerson, S. Washington Univ., Seattle, WA 
(United States). 1992. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-90ER61037. Order Num- 
ber DE93010151. Source: OSTI; NTIS; GPO Dep. 
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The goal of this project is to estimate the rate of biological oxy- 
gen production at Hawaiian Ocean Time-series station ALOHA in 
the central North Pacific ocean. Our approach is to use an upper 
ocean model together with measurements to interpret an annual 
cycle of temperature, salinity, dissolved oxygen, argon, nitrogen, 
and the stable isotope ratio of oxygen at station ALOHA. This 
project represents the first upper ocean geochemical study in which 
model predictions are verifiable by independent measurements. 
Using the model, we will be able to assess the relative roles 
played by physical processes (air-sea gas exchange, air injection 
by bubbles, temperature-induced changes in gas solubility, trapping 
below the mixed layer, and diffusion) and biological processes 
(photosynthesis, respiration, and nutrient recycling) in producing 
the observed distribution of dissolved atmospheric gases. The long 
term goal of this project is to understand the utility of chemical 
tracers for quantifying biological processes in the ocean. 


21294 (DOE/ER/61202-2) Steady-state and transient mod- 
eling of tracer and nutrient distributions in the global ocean: 
Progress report, June 1, 1991—February 31, 1993. Stocker, T.F.; 
Broecker, W.S. Columbia Univ., Palisades, NY (United States). 
Lamont-Doherty Geological Observatory. 8 Mar 1993. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91ER61202. Order Number DE93011043. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The balance of stable and decaying tracers was incorporated 
into a latitude-depth ocean circulation model which resolves the 
major ocean basin and is coupled to an atmospheric energy bal- 
ance model. The modern distribution of radiocarbon and the 
analysis of artificial color tracers enabled the census of the deep 
water masses. We show that good agreement with the observation 
can be achieved if the surface forcing is modified. The same pro- 
cess could also account for long-term, large-scale changes of the 
global thermohaline circulation. Uptake rates of carbon are investi- 
gated using an inorganic carbon cycle model and performing 2 x 
COxz-experiments. We prescribe the industrial evolution of pCO> in 
the atmosphere from 1792 to 1988 and calculate the total flux of 
carbon into the world ocean. Results are in good agreement with 
two recent 3-dimensional model simulation. First results using an 
organic carbon cycle in this model are presented. Changes in the 
hydrological cycle can stabilize the thermohaline circulation in the 
Atlantic and enable simulation of climate events resembling the 
Younger Dryas. By adding the balance of radiocarbon the evolution 
of its atmospheric concentration is studied during rapid changes of 
deep ocean ventilation. A resumption of ventilation creates a rapid 


decrease of atmospheric radiocarbon which is able to mask the 
natural decay. 


21295 (DOE/ER/61437-1) Fiber optic chemical sensors for 
characterizing the carbon cycle in ocean margin regions: An- 
nual progress report. DeGrandpre, M.D.; Sayles, F.L. Woods 
Hole Oceanographic Institution, MA (United States). Dept. of Ma- 
rine Chemistry and Geochemistry. 13 Apr 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER61437. Order Number DE93011442. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of our DOE-Ocean Margins Programs grant 
is to develop a pCOz sensor for long-term monitoring of pCOz in 
the ocean margins and to establish a proving ground for the devel- 
opment of other chemical sensors for characterizing the carbon 
cycle in these regions. We have succeeded in keeping with the ap- 
proximate timeline outlined in the original proposal, which, for year 
1 included the following objectives: Continue sensor optimization, 
test response characteristics (reagent and sample flow rates, tem- 
perature), introduce position sensitive photodiode and photodiode 
array spectrophotometers and evaluate, develop reliable and 
reproducible fabrication techniques, develop sensor based on pre- 
liminary studies optimized for field measurements (minimize size 
and power requirements), test long-term stability of the sensor in 
the laboratory, determine susceptibility to fouling and corrosion. 
This work is summarized below along with a brief review of the 
sensor's operating principle. 


21296 (DOE/ER/61464—1) Multiple measurement of the 
coupling between benthic carbon fluxes and bioturbation ac- 
tivity during the “spring bloom”: Progress report 1992. Aller, 





R.C.; Aller, J.J.; Cochran, J.K.; Lee, C. State Univ. of New York, 
Stony Brook, NY (United States). Marine Sciences Research Cen- 
ter. 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER61464. Order Number 
DE93012327. Source: OSTI; NTIS; INIS; GPO Dep. 

In accordance with the research plan outlined in our original pro- 
posal, we began monitoring indicators of plankton production 
(Chi-a, cell counts) in surface waters of Long Island Sound from 
the Port Jefferson /Bridgeport Ferry on Dec. 3, 1992. In contrast to 
past years no dramatic bloom has occurred to date although a sig- 
nificant pattern of increasing chl-a began during the first week of 
April. We anticipate that the bloom wig be complete by mid to late 
April. This has been a particularly cold year based on comparison 
of 1993 bottom water temperatures and previously reported pat- 
terns from LIS, possibly reflecting climatic conditions which delayed 
the bloom. Typical sampling includes: surface and bottom water 
sampling for suspended matter, cell counts, chlorophyll-a, nutrients; 
triplicate box cores for macro-, meio-, and microfauna analysis; 
subcores for O2 microelectrode profiles; box core for radiochemical 
analyses (*°4Th, 7Be); box core subcores for benthic fluxes under 
aerated and nonaerated conditions (O2, IN, Mn**, DCO.); Br- 
tracer flux core incubation for biogenic irrigation rates; box core for 
laboratory based luminophore tracer experiments (particle mixing); 
box core subcores for solid phase and pore water solute profiles 
(carbonate system, nutrients, Ca, Mg, Sr, F, Mn, Fe) at 0.25 — 1 
cm intervals; and box core subcores for chloropigment profiles and 
reaction rate incubation experiments. 


21297 (DOE/FTR-93011738) [Travel to Russia in connec- 
tion with aquatic radioecology and dose assessment]: Foreign 
trip report, September 19-October 3, 1992. Napier, B.A.; Tem- 
pleton, W.L. Pacific Northwest Lab., Richland, WA (United States). 
4 Nov 1992. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93011738. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The travelers attended a series of meetings in the Russian Fed- 
eration in connection with the (JCCCNRS) research Task 7.1E on 
Aquatic Radioecology and Dose Assessment. Another US attendee 
was B.G. Blaylock Oak Ridge National Laboratory (ORNL). Visits 
were made with: staff of the Scientific Production Association “Ty- 
phoon’, the Russian Academy of Sciences (RAS) Integrated 
Radioecological Expedition, The Bryansk Region Sanitary Epidemi- 
ological Station, Novozybkov Office of Ministry of Chernobyl, the 
Novozybkov Branch of the St. Petersburg Institute of Radiation Hy- 
giene, RAS, Institute of Nuclear Safety, and the RussianMinistry of 
Chernoby! in Moscow. Milestones and future research directions for 
FY 1993 were established. Several reports were proposed, and 
three others were finalized. 


21298 (DOE/ID/13042—4) Supplemental investigations in 
support of environmental assessments by the idaho INEL 
Oversight Program at the Idaho National Engineering Labora- 
tory: Second year progress report. Hill, S.R. Idaho Dept. of 
Health and Welfare, Boise, ID (United States). Dec 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-911D13042. Order Number DE93010087. Source: 
OSTI; NTIS; GPO Dep. 

this report discusses the second and third year’s progress for the 
project. Included is information on the hydrologic studies in wells, 
unsaturated zone contamination and transport processes, surface 
water - groundwater interactions and regional groundwater flow, 
and air quality testing. 


21299 
through large intervals: Annual report, 1992. Idaho Univ., 
Moscow, ID (United States). Water Resources Research Inst.; 
Idaho State Univ., Pocatello, ID (United States); Geological Survey, 
Idaho Falls, ID (United States); Boise State Univ., ID (United 
States); Idaho INEL Oversight Program, Boise, ID (United States). 
[1992]. 151p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-911D13042. Order Number 
DE93012951. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes and summarizes activities, data, and pre- 
liminary data interpretation from the INEL Oversight Program 
R&D-1 project titled “Hydrologic Studies In Wells Open Through 
Large Intervals.” The project is designed to use a straddle-packer 


(DOE/ID/13042—-13) Hydrologic studies in wells open 


54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


system to isolate, hydraulically test, and sample specific intervals 
of monitoring wells that are open (uncased, unscreened) over large 
intervals of the Snake River Plain aquifer. The objectives of the 
project are to determine and compare vertical variations in water 
quality and aquifer properties that have previously only been deter- 
mined in an integrated fashion over the entire thickness of the 
open interval of the observation wells. 


21300 (DOE/ID/13042-22) Annual report on monitoring of 
the unsaturated zone and recharge areas at INEL to the state 
of Idaho INLEL Oversight COmmittee: Draft. Horn, D.; Liou, J.; 
Finnie, J. Idaho Univ., Moscow, ID (United States). Idaho Water 
and Energy Resources Research Inst. Mar 1993. 121p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG07- 
911D13042. Order Number DE93012947. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This project, begun in March 1991, was originally structured as 
two separate research efforts: An investigation of the recharge 
phenomenon and surface water-ground water interactions at the 
INEL; and a study of water and contaminant movement through 
the unsaturated zone, including a review of computer models used 
to described this process. During the initial months of work, it be- 
came obvious to those involved in these studies that the two topic 
areas were intimately related, and work since that time has pro- 
ceeded with no firm boundaries between the two efforts. Much of 
the Phase | work (March 1991—March 1992) consisted of a de- 
tailed review of available literature pertinent to the two research 
topics and to the INEL site. This Annual Report summarizes the 
other project activities during Phase Ill, and is organized into three 
sections: Section | — an overview of the ongoing efforts related to 
computer model algorithms and data requirements for modeling the 
transport process in the unsaturated zone (Dr. Jim Liou). Section H 
— a review of ongoing work to predict the growth and decay of the 
ground water mound beneath the INEL spreading basins, using the 
computer model UNSAT-2 (Dr. John Finnie). Section M — a final re- 
port of the completed study effort examining the recharge rates 
associated with stream flow in the Big Lost River, and the effects of 
this recharge on ground water levels at the INEL site (Dr. Dennis 
Horn). Phase M of the project has now begun, and will conclude in 
December 1993 with two final reports documenting the work that 
has been briefly described in Sections | and H of this report. 


21301 (DOE/ID—22101) Chemical constituents in the dis- 
solved and suspended fractions of ground water from selected 
sites, Idaho National Engineering Laboratory and vicinity, 
Idaho, 1989. Knobel, L.L.; Bartholomay, R.C.; Cecil, L.D.; Tucker, 
B.J.; Wegner, S.J. Geological Survey, Idaho Falls, ID (United 
States). Mar 1992. 62p. Sponsored by USDOE, Washington, DC 
(United States); Department of the Interior, Washington, DC (United 
States). DOE Contract AC07-761D01570. (USGS-OFR-92-51). Or- 
der Number DE93007648. Source: OSTI; NTIS; INIS; GPO Dep. 

Ground-water-quality data—collected during 1989 from 23 loca- 
tions in the eastern Snake River Plain—are presented as part of the 
US Geological Survey's continuing hydrogeologic investigation at 
the Idaho National Engineering Laboratory. The ranges of concen- 
trations for dissolved cations, anions, and silica were calcium—17 to 
74 mg/L (milligrams per liter), magnesium—10 to 23 mg/L, sodium— 
7.4 to 97 mg/L, potassium-I.8 to 7.0 mg/L, silica—19 to 41 mg/L, 
chloride—9.8 to 150 mg/L, sulfate—7.0 to 64 mg/L, bicarbonate—100 
to 279 mg/L, and fluoride—O.| to 1.0 mg/L. Purgeable organic com- 
pounds and extractable acid and base/neutral organic compounds 
were detected in water from 16 and 10 sites, respectively. Concen- 
trations of selected transuranics, radon 222, tritium, cesium 137 
and were less than the reporting level. A sample of suspended 
sediment was analyzed for nine radionuclides. 


21302 (DOE/ID-22103) Chemical constituents in water 
from wells in the vicinity of the Naval Reactors Facility, idaho 
National Engineering Laboratory, Idaho, 1989-90. Knobel, L.L.; 
Bartholomay, R.C.; Wegner, S.J.; Edwards, D.D. Geological Sur- 
vey, Idaho Falls, ID (United States). Jun 1992. 45p. Sponsored by 
USDOE, Washington, DC (United States); Department of the 
Interior, Washington, DC (United States). DOE Contract AC07- 
761D01570. (USGS-OFR-92-156). Order Number DE93007646. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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Ground-water-chemistry data collected during 1989-90 from 13 
sites on the eastern Snake River Plain is presented as part of the 
US Geological Survey's continuing water-quality monitoring pro- 
gram in the vicinity of the Naval Reactors Facility, Idaho National 
Engineering Laboratory, Idaho. Ranges of concentrations for total 
cations and dissolved anions were calcium—29 to 64 mg/L (mil- 
ligrams per liter), potassium—1.5 to 2.6 mg/L, magnesium-8.6 to 28 
mg/L, sodium-5.6 to 17 mg/L, bromide—0.02 to 0.35 mg/L, 
chloride-5.7 to 1 10 mg/L, sulfate- 19 to 59 mg/L, and fluoride— 
less than 0. 1 to 0. 3 mg/L. Purgeable organic compounds and 
extractable acid and base/neutral organic compounds were 
detected in water from two and nine sites, respectively. Concentra- 
tions of total organic carbon ranged from 0. t to 0.9 mg/L. Total 
phenols in 9 of 13 samples ranged from 1 to 9 micrograms per 
liter. Dissolved concentrations of tritium and thorium-230 ranged 
from less than the reporting level. Concentrations of dissolved 
gross beta-particle radioactivity as cesium-137 ranged from 
2.89+0.53 to 5.52+0.58 pCi/L. Concentrations of radium-226 
ranged from 0.042+0.006 to 0.095+0.009 pCi/L. 


21303 (DOE/ID—22104) Purgeable organic compounds in 
ground water at the Idaho National Engineering Laboratory, 
Idaho, 1990 and 1991. Liszewski, M.J.; Mann, L.J. Geological Sur- 
vey, Idaho Falls, ID (United States). Jul 1992. 24p. Sponsored by 
USDOE, Washington, DC (United States); Department of the 
Interior, Washington, DC (United States). DOE Contract AC07- 
761D01570. (USGS-OFR-92-174). Order Number DE93007645. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Ground-water samples from 76 wells and 1 hot spring at or near 
the Idaho National Engineering Laboratory were analyzed for 36 
purgeable organic compounds during 1990-91. The samples were 
collected and analyzed as a continuation of a water-quality pro- 
gram initiated in 1987, and as part of studies conducted by the US 
Geological Survey. Most of the wells obtain water from the Snake 
River Plain aquifer. Samples were collected from these wells using 
dedicated or portable pumps. Water samples from 31 wells com- 
pleted in the Snake River Plain aquifer contained detectable 
concentrations of at least 1 of 14 purgeable organic compounds. 
Most commonly detected were carbon tetrachloride, 1,1,1- 
trichloroethane, and trichloroethylene. The 5.0 micrograms per liter 
(ug/L) or less; the concentrations of most compounds were less 
than the reporting level of 0.2 yo/L. In addition, water from three 
wells contained detectable concentrations of one of two tentatively 
identified organic compounds, trimethylbenzene and isopropylben- 
zene. 


21304 (DOE/UMTRA—400327-0000) Groundwater protection 
management program plan. USDOE Albuquerque Fieid Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office. Jun 1992. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE93010759. Source: OSTI; NTIS; INIS; GPO Dep. 

US Department of Energy (DOE) Order 5400.1 requires the es- 
tablishment of a groundwater protection management program to 
ensure compliance with DOE requirements and applicable Federal, 
state, and local laws and regulations. The Uranium Mill Tailings 
Remedial Action (UMTRA) Project Office has prepared a “Ground- 
water Protection Management Program Plan” (groundwater 
protection plan) of sufficient scope and detail to reflect the pro- 
gram’s significance and address the seven activities required in 
DOE Order 5400.1, Chapter 3, for special program planning. The 
groundwater protection plan highlights the methods designed to 
preserve, protect, and monitor groundwater resources at UMTRA 
Project processing and disposal sites. The plan includes an 
overview of the remedial action status at the 24 designated pro- 
cessing sites and identifies project technical guidance documents 
and site-specific documents for the UMTRA groundwater protection 
management program. In addition, the groundwater protection plan 
addresses the general information required to develop a water re- 
sources protection strategy at the permanent disposal sites. Finally, 
the plan describes ongoing activities that are in various stages of 
development at UMTRA sites (long-term care at disposal sites and 
groundwater restoration at processing sites). This plan will be re- 


viewed annually and updated every 3 years in accordance with 
DOE Order 5400.1. 
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21305 (DOE/UMTRA-400641-0000) Redox state of the 
Cedar Mountain Formation aquifer, Green River UMTRA site, 
Utah: Technical report. USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office. Jun 1988. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93009465. Source: OSTI; NTIS; INIS; GPO Dep. 

The presence of pyrite and organic matter in the Cedar Mountain 
Formation aquifer of the Green River site indicates that the ground- 
water at the site may be reducing (DOE, 1988, 1987); and 
therefore, redox-sensitive elements such as uranium would precipi- 
tate from groundwater within a few hundred feet hydraulically 
downgradient from the proposed disposal site. The purpose of this 
study is to substantiate this observation by determining the redox 
condition of the Cedar Mountain Formation aquifer directly. Redox 
potential (Eh), dissolved oxygen, and a suite of redox were mea- 
sured directly in the water samples collected in May, 1988, from 
the Cedar Mountain Formation aquifer. This report summarizes the 
results of the groundwater redox measurements. 


21306 (ECN-RX—92-053) In-situ and laboratory study of ra- 
diocaesium mobility in freshwater sediments. Comans, R.N.J. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Bonouvrie, P.A.; Lange, G.J. de. Utrecht University-ECN 
Collaboration. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Sep 1992. [6p.] Contract no. Bi7-008. Order 
Number DE93623392. Source: OSTI; NTIS; INIS. 

ECN/University of Utrecht contribution to the project 'Modeling 
the transport of radionuclides through the freshwater environment’, 
CEC Radiation Protection Programme 1990-1992. 

The title project was designed to identify areas of our 
understanding of the transport of radionuclides through aquatic en- 
vironments and uptake by fish which limit the general applicability 
of the present generation of mathematical models. The initial pro- 
gramme concentrated on four areas: 1. Chemical processes 
underlying adsorption onto particles; 2. The processes involved in 
the enhanced transport of radio- caesium from some catchments; 
3. Processes of remobilization in sediments and at the seawater/ 
freshwater interface; 4. Effects of water chemistry and the ecology 
of aquatic organisms on the uptake, storage and excretion of radio- 
nuclides. (author). 6 refs., 5 figs. 


21307 (INIS-BR-3119) Determination of distribution coeffi- 
cients for ™ Cs, © Co and 4 Th radionuclides in Pinheiro 
river sediment. Lima, M.F. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. [153p.] (in Por- 
tuguese). Order Number DE93624539. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The distribution coefficients (K a) were determined in order to 
foresee the fate of the radionuclides discharged to the environ- 
ment. Based upon the source-term released by IPEN’s facilities in 
Pinheiros River during the year of 1988, three radionuclides were 
chosen as being the more critical, according to the radiation 
protection standards: '9? Cs, © Co and 2%? Th. Their K a were de- 
termined experimentally in laboratory by using the corresponding 
radioactive tracers 154 Cs, © Co and * Th. Three different experi- 
mental methodologies were used: the static method, the shaken 
method and the dynamic method. The parameters studied were the 
effects of pH, aerobic condition and time of contact. The results ob- 
tained experimentally for the Kds confirm the predictions that: the 
cesium is slowly retained by the sediment along the Pinheiros 
River, the cobalt is an unstable element, therefore its retention by 
the sediment is affected by variations in the pH values, and finally, 
the thorium is almost completely retained in the vicinity of the dis- 
charge point. (author). 


21308 (INIS-GB-473) HMIP monitoring programme:  ra- 
dioactive substances report for 1990. Department of the 
Environment, London (United Kingdom). Her Majesty's Inspectorate 
of Pollution. Mar 1992. [54p.] Order Number DE93623393. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Discharges of radioactive wastes to the environment can only be 
made under authorisation from government bodies. The main po- 
tential sources of environmental contamination in England are 
nuclear sites (power stations, fuel fabrication and reprocessing 
plants), some industrial premises such as metal smelters, and 





landfill sites. As well as the environmental monitoring programmes 
undertaken by the operators of such sites various government bod- 
ies also undertake monitoring. In January 1988 Her Majesty’s 
Inspectorate of Pollution (HMIP) initiated a programme to monitor 
exposure of the public from non-food pathways such as could oc- 
cur from occupation of beaches, river banks etc. Radiation levels 
and radiochemical and gamma spectra of samples collected at 
specified locations near nuclear sites and industrial premises have 
been monitored every quarter since then. The results for 1990 are 
presented and discussed. (UK). 


21309 (INIS-mf—13522, pp. 157-176) Safety aspects related 
to the hydrological studies around nuclear installations sites. 
Doumenc, A.; Faure, J. Moroccan-French cooperation in nuclear 
safety. Ministere de |’Energie et des Mines, Rabat (Morocco). Direc- 
tion de l’Energie. Nov 1988. [193p.] (In French). (CONF-8811217-: 
Maroco-French cooperation in nuclear safety, Rabat (Morocco), 28 
Nov - 3 dec 1988). In The safety of nuclear sites. Order Number 
DE93624533. Source: OSTI; NTIS (US Sales Only); INIS. 

This document represents the french contribution to the siminar. 

A lot of nuclear installations, particularly nuclear power reactors, 
need cooling water; the supplying of water, indispensable for the 
safety, often impose site localization near the sea, a lake or a river. 
But it is advisable to provide against the external aggressions that 
could be caused by this proximity. It is necessary, after defining 
the local characteristics, to set the installations in safe siting vis-a- 
vis to floods. The aquatic medium is useful for dispersing liquid 
releases. These are the three points that the safety analysis con- 
cern. 1 tab., 3 refs. (F.M.). 


21310 (LA-UR-93-223) Tracer experiment results during 
the Long-Term Fiow Test of the Fenton Hill reservoir. Ro- 
drigues, N.E.V. (CSM Associates, Rosemanowes, Penryn, Cornwall 
(United Kingdom)); Robinson, B.A.; Counce, D.A. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930121-—1: 18. annual workshop on geothermal reservoir 
engineering, Stanford, CA (United States), 26-28 Jan 1993). Order 
Number DE93007377. Source: OSTI; NTIS; GPO Dep. 

Three chemical tracer experiments and one extended injection of 
fluid low in concentration of dissolved species have been carried 
out during the Long Term Flow Test (LTFT) of the Fenton Hill Hot 
Dry Rock (HDR) reservoir. The tracer tests,results illustrate the dy- 
namic nature of the flow system, with more fluid traveling through 
longer residence time paths as heat is extracted. The total fracture 
volumes calculated from these tests allow us to determine the fate 
of unrecovered injection fluid, examine the pressure-dependence of 
fracture volume, and, through a comparison to the hydraulic perfor- 
mance, postulate a model for the nature of the pressure drops 
through the system. The Fresh Water Flush (FWF) test showed 
that while no dissolved specie behavior is truly conservative (no 
sources or sinks), several breakthrough curves are well explained 
with a pore fluid displacement model. Other dissoived components 
are clearly influenced by dissolution or precipitation reactions. Fi- 
nally, the transient response of the chemistry during the FWF to an 
increase in production well pressure showed that some fractures 
connected to the production well preferentially open when pressure 
is raised. 


21311 (LBL—33253) Polyurethane and alginate immobilized 
algal biomass for the removal of aqueous toxic metals. Fry, 
1.V.; Mehlhorn, R.J. Lawrence Berkeley Lab., CA (United States). 
Dec 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-930482-3: 2. in- 
ternational symposium in situ and on-site bioreclamation, San 
Diego, CA (United States), 5-8 Apr 1993). Order Number 
DE93007665. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the development of immobilized, processed algal 
biomass for use as an adsorptive filter in the removal of toxic 
metals from waste water. To fabricate an adsorptive filter from pre- 
cessed biomass several crucial criteria must be met, including: (1) 
high metal binding capacity, (2) long term stability (both mechani- 
cal and chemical), (3) selectivity for metals of concern (with regard 
to ionic competition), (4) acceptable flow capacity (to handle large 
volumes in short time frames), (5) stripping/regeneration (to recycle 
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the adsorptive filter and concentrate the toxic metals to manage- 
able volumes). This report documents experiments with processed 
algal biomass (Spirulina platensis and Spirulina maxima) immobi- 
lized in either alginate gel or preformed polyurethane foam. The 
adsorptive characteristics of these filters were assessed with re- 
gard to the criteria listed above. 


21312 (NEI-NO-331) Measurements of carbon profiles in 
the Nordic seas: A report on cruse with R/V Lance and R/V 
G.O. Sars during July - August 1990. Norsk Polarinstitutt rapport- 
serie. Nydal, R.; Gislefoss, J.; Skjelvan, |.; Blindheim, J.; Foldvik, 
A.; Vinje, T.; Oesterhus, S. Norsk Polarinstitutt, Oslo (Norway). 
Dec 1991. [43p.] Order Number DE93623398. Source: OSTI; 
NTIS; INIS. 

The main goal of this study was to obtain information about the 
penetration of bomb '4C into the deep ocean as part of a CO, cir- 
culation study. All measurement results are given. 18 refs., 15 
figs., 18 tabs. 


21313 (ORNL/ER-150) Water quality monitoring report for 
the White Oak Creek Embayment: Environmental Restoration 
Program. Ford, C.J. (Oak Ridge National Lab., TN (United 
States)); Wefer, M.T. Oak Ridge National Lab., TN (United States); 
Automated Sciences Group, Inc., Oak Ridge, TN (United States). 
Jan 1993. 178p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ESD—4039). Order 
Number DE93006841. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4039. 

Water quality monitoring activities that focused on the detection 
of resuspended sediments in the Clinch River were conducted in 
conjunction with the White Oak Creek Embayment (WOCE) time- 
critical Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) removal action to construct a sediment- 
retention structure at the mouth of White Oak Creek (WOC). 
Samples were collected by use of a 24-h composite sampler and 
through real-time water grab sampling of sediment plumes 
generated by the construction activities. Sampling stations were es- 
tablisned both at the WOC mouth, immediately adjacent to the 
construction site, and at K-1513, the Oak Ridge K-25 Site drinking 
water intake approximately 9.6 km downstream in the Clinch River. 
Results are described. 


21314 (ORNL/TM—12169) RIVER-RAD: A computer code for 
simulating the transport of radionuclides in rivers. Hetrick, 
D.M.; McDowell-Boyer, L.M.; Sjoreen, A.L.; Thorne, D.J.; Patter- 
son, M.R. Oak Ridge National Lab., TN (United States). Nov 1992. 
7ip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93007796. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A screening-levei mode!, RIVER-RAD, has been developed to 
assess the potential fate of radionuclides released to rivers. The 
model is simplified in nature and is intended to provide guidance in 
determining the potential importance of the surface water pathway, 
relevant transport mechanisms, and key radionuclides in estimating 
radiological dose to man. The purpose of this report is to provide a 
description of the model and a user’s manual for the FORTRAN 
computer code. 


21315 (PNL-8479) Snake and Columbia Rivers Sediment 
Sampling Project. Pinza, M.R. (Battelle/Marine Sciences Lab., Se- 
quim, WA (United States)); Word, J.Q; Barrows, E.S.; Mayhew, 
H.L.; Clark, D.R. Pacific Northwest Lab., Richland, WA (United 
States). Dec 1992. 102p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93006725. Source: OSTI; NTIS; GPO Dep. 

The disposal of dredged material in water is defined as a dis- 
charge under Section 404 of the Clean Water Act and must be 
evaluated in accordance with US Environmental Protection Agency 
regulation 40 CFR 230. Because contaminant loads in the dredged 
sediment or resuspended sediment may affect water quality or con- 
taminant loading, the US Army Corps of Engineers (USACE), 
Walla Walla District, has requested Battelle/Marine Sciences Labo- 
ratory to collect and chemically analyze sediment samples from 
areas that may be dredged near the Port Authority piers on the 
Snake and Columbia rivers. Sediment samples were also collected 
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at River Mile (RM) stations along the Snake River that may un- 
dergo resuspension of sediment as a result of the drawdown. 
Chemical analysis included grain size, total organic carbon, total 
volatile solids, ammonia, phosphorus, sulfides, oil and grease, total 
petroleum hydrocarbons, metals, polynuclear aromatic hydrocar- 
bons, pesticides, polychlorinated biphenyls, and 21 congeners of 
polychlorinated dibenzcdioxins and dibenzofurans. 


21316 (RFP—4679) Stormwater-NPDES monitoring program 
at the Rocky Flats Plant, near Denver, Colorado. Steele, T.D. 
(Advanced Sciences, Inc., Lakewood, CO (United States)); Kunkel, 
J.R.; Fiehweg, R.E. EG and G Rocky Flats, Inc., Golden, CO 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC34-90DP62349. (CONF- 
930323-1: 19. environmental vision 2000: DOE/EPA/USCG - can 
current technology and resources get us there, Albuquerque, NM 
(United States), 23-27 Mar 1993). Order Number DE93009644. 
Source: OSTI; NTIS; GPO Dep. 

This paper highlights results of this stormwater NPDES permit- 
application monitoring program (ASI, 1991b; 1992; 1993). Over a 
15-month monitoring period, 32 events were sampled at various 
surface-water and/or bulk-precipitation sites included in the moni- 
toring network. Evaluation has been made of the effectiveness of 
obtaining comprehensive hydrograph coverage for a number of 
storm-runoff/high-flow events as well as in obtaining data over a 
range of hydrologic conditions and time of year. Examples of 
event-sample coverage are provided, as well as an assessment of 
resultant event-generated water-quality data. During the 15-month 
monitoring period, a total of 116 storm-runoff/high-flow samples (32 
events) and 19 bulk-precipitation samples were collected. 


21317 (RFP-4718) Remote surface water monitoring radio 
based telemetry system. Goodwin, W.L.; Baxter, D. EG and G 
Rocky Flats, Inc., Golden, CO (United States). Feb 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349. (CONF-9303121—1: Thematic confer- 
ence of geologic remote sensing, Pasadena, CA (United States), 
15 Mar 1993). Order Number DE93009643. Source: OSTI; NTIS; 
GPO Dep. 

The Environmental Protection Department of EG&G Rocky Flats 
has designed and developed a unique Remote Surface Water 
Monitoring System using radio telemetry hardware and computer 
control software. The system is based on new technologies in 
microelectronics and envirorunental monitoring sensors. An engi- 
neering team, headed up by the Surface Water Division at EG&G, 
has proven that with careful evaluation of new technologies and 
hardware components, a reliable, cost effective and graphical user 
interface (GUI) system can be designed and instalied. The network 
utilizes standard industrial control hardware and off-the-shelf com- 
ponents in order to meet several time requirements outlined by an 
Interagency Agreement (IAG) between the Department of Energy, 
the U.S. Environmental Protection Agency, and state and local au- 
thorities. In addition, the system had to meet tight environmental 
specifications and procedures. The Rocky Flats Plant is part of the 
U.S. Department of Energy Weapons Complex and is located near 
the Denver metropolitan area. The plant is required by law, and In- 
teragency Agreement, to maintain strict environmental standards 
for surface water monitoring and discharge characteristics, includ- 
ing the requirement for utilization of best available technology. 


21318 (SAND—92-2255) Wastewater filtering from a metal 
polishing station for pollution prevention. Bode, M.D. Sandia 
National Labs., Albuquerque, NM (United States). Feb 1993. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00789. Order Number DE93010612. Source: 
OSTI; NTIS; GPO Dep. 

Wastewater effluent from grinding and polishing stations is a pol- 
lution concern at Sandia National Laboratories. Efforts to ensure 
that the effluent does not exceed City of Albuquerque grab sample 
limits have relied on traps and settling tanks which are ineffective, 
As an alternative measure, a pumped filtration system was tested 
to determine if metal concentrations in wastewater could be re- 
duced to a level below the City of Albuquerque grab sample limits. 
A one micron cellulose filter was used in a commercial filtration 
pump to filter wastewater. Wastewater samples were taken from 
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upstream and downstream of the filter during typical polishing oper- 
ations, and the samples analyzed for seven different metal 
concentrations. The concentrations of metal in the wastewater after 
filtration were always below the City of Albuquerque discharge lim- 
its, sometimes by 2 orders of magnitude. This method of pollution 
prevention (ie. wastewater filtering) is both inexpensive and very 
efficient. Sandia National Laboratories facilities designers in combi- 
nation with facilities maintenance personnel are currently retrofitting 
existing stations in the Metallography laboratory in Department 
1822 and should consider installing this type of system with all new 
polishing facilities. 


21319 (SKB-TR-92-31) The Aespoe Hard Rock Laboratory: 
Final evaluation of the hydrogeochemical pre-investigations in 
relation to existing geologic and hydraulic conditions. Smellie, 
J. (Conterra AB, Uppsala (Sweden)); Laaksoharju, M. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). Nov 
1992. [282p.] Order Number DE93623397. Source: OSTI; NTIS; 
INIS. 

The Swedish Nuclear Fuel and Management Company (SKB) is 
currently excavating the access tunnel to an underground experi- 
mental laboratory, the Aespoe Hard Rock Laboratory, planned to 
be located some 500m below the Island of Aespoe which is lo- 
cated in the Simpevarp area, southeast Sweden. The construction 
of an underground laboratory forms part of the overall SKB 
strategy to test, not only the construction techniques for deep ex- 
cavation, but also the various methods and protocols required to 
obtain a three-dimensional model of the geology and groundwater 
flow and chemistry, within a fractured crystalline bedrock similar to 
that envisaged for the final disposal of spent fuel. The hydrogeo- 
chemical activities described and interpreted in this report form part 
of the initial preinvestigation phase (from the surface to around 
1000m depth) aimed at siting the laboratory, describing the natural 
hydrogeological and hydrogeochemical conditions in the bedrock 
and predicting the changes that will occur during excavation and 
construction of the laboratory. Hydrogeochemical interpretation has 
therefore been closely integrated with the hydrogeological investiga- 
tions and other disciplines of major influence, in particular, bedrock 
geology and geochemistry and fracture mineralogy and chemistry. 
A large section of this report has been devoted to the detailed in- 
vestigation of each individual zone hydraulically selected, tested 
and sampled for hydrogeochemical characterization. The data have 
been used to describe the chemistry and origin of the Aespoe 
groundwaters, models have been developed to illustrate groundwa- 
ter mixing and standard geochemical modelling approaches have 
been employed to understand rock/water interaction processes. An 
attempt has been made to integrate the hydrogeochemical informa- 
tion with known geological and hydrogeological parameters to 
construct a conceptual groundwater flow model for the island. 


21320 (TVA/WR-92/1) Reservoir vital signs monitoring, 
1991: Physical and chemical characteristics of water and sedi- 
ment. Meinert, D.L.; Fehring, J.P. Tennessee Valley Authority, 
Chattanooga, TN (United States). Div. of Water Resources. Jul 
1992. 366p. Sponsored by Tennessee Valley Authority, Knoxville, 
TN (United States). Order Number DE93008999. Source: OSTI; 
NTIS. 

In the second year of TVA’'s Reservoir Vital signs Monitoring pro- 
gram, physical/chemical measurements of water and sediment 
were made on fourteen TVA reservoirs (the nine mainstem Ten- 
nessee river reservoirs - Kentucky through Fort Loudoun and five 
tributary reservoirs - Cherokee, Douglas, Norris, Melton Hill and 
Tellico). In addition in 1991, limited water quality monitoring was 
initiated on ten tributary storage impoundments. The objective of 
the Vital Signs monitoring program is to assess the health or 
integrity of these aquatic ecosystems. Physical/chemical data col- 
lected in 1991 showed the water quality of the majority of TVA’s 
reservoirs to be very good, but pointed out areas for improvement 
and further investigation. 


21321 (TVA/WR-92/3) Reservoir vital signs monitoring, 
1991: Benthic macroinvertebrate community results. Masters, 
A.E. Tennessee Valley Authority, Chattanooga, TN (United States). 
Div. of Water Resources. Aug 1992. 78p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). Order Number 
DE93008974. Source: OSTI; NTIS. 





As part of an extensive Reservoir Monitoring program to exam- 
ine the ecological health of reservoirs in the TVA system, benthic 
communities were sampled and evaluated at 41 locations on 14 
TVA reservoirs. Up to ten dredge samples were collected at loca- 
tions from the forebay, inflow and transition zones. Surveys were 
conducted between mid-March and mid-April, 1991. The results of 
these surveys are presented and discussed in this report. 


21322 (TVA/WR-$2/4) Hydroacoustic estimates of fish 
abundance: Reservoir vital signs monitoring, 1991. Wilson, 
W.K. Tennessee Valley Authority, Chattanooga, TN (United States). 
Div. of Water Resources. Jun 1992. 111p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93008978. Source: OSTI; NTIS. 

Mobile hydroacoustic surveys are a recent addition to the sam- 
pling techniques available to fisheries biologists. Hydroacoustic 
techniques for fish stock assessment and monitoring are efficient in 
providingquantitative biomass estimates, absolute population esti- 
mates, fish distribution patterns, and size structure statistics. Other 
advantages of hydroacoustic surveys include a better method of 
sampling reservoir pelagic (open water) zones than is available 
with other techniques, collection of large amounts of data in a rela- 
tively short time allowing improved statistical interpretation and 
data comparisons, and non-destructive, non-invasive sampling that 
neither destroys the sampled fish nor disturbs the environment. 
The objective of this study is to use hydroacoustic techniques to 
estimate fish standing stocks (i.e., numbersand biomass) in several 
areas of selected Tennessee Valley Reservoirs as part of a base 
level monitoring program to assess long-term changes in reservoir 
water quality. 


21323 (TVA/WR-92/5) TVA Reservoir Monitoring Program: 
Fish community results, 1991. Scott, E.M. Jr. Tennessee Valley 
Authority, Norris, TN (United States). Div. of Water Resources. 31 
Jul 1992. 99p. Sponsored by Tennessee Valley Authority, Knoxville, 
TN (United States). Order Number DE93008979. Source: OSTI; 
NTIS. 

The Tennessee Valley Authority (TVA) operates 9 reservoirs on 
the Tennessee River and 37 reservoirs on its tributaries. TVA is 
committed to maintaining the health of aquatic resources created 
when the reservoir system was built. To that end, TVA conducts 
the Water Resources and Biological Monitoring Program that 
includes physical, chemical, and biological data collection compo- 
nents. Biological monitoring targets the following selected elements 
within three zones of the reservoir (inflow, transition, and forebay): 
Sediment/Water-column Acute Toxicity Screening (forebay and 
transition zone only); Benthic macroinvertebrates Fish Reservoir 
fish monitoring is divided into the following activities: Fish Biomass; 
Fish Tissue Contamination; Fish Community Monitoring; Fish 
Health Assessment. This report presents the results of fall1991 fish 
community monitoring and fish health assessment data using a 
new analytical approach: Reservoir Index of Biotic Integrity (RIBI). 
Fish health assessment is included in this report as one of the RIBI 
metrics. 


21324 (TVA/WR-92/10-Vol.1) Upper Little Tennessee River 
aerial inventory of land uses and nonpoint pollution sources: 
Volume 1, Summary and conclusions. Hagerman, J.R. Ten- 
nessee Valley Authority, Chattanooga, TN (United States). Water 
Quality Dept. Jun 1992. 39p. Sponsored by Tennessee Valley Au- 
thority, Knoxville, TN (United States). Order Number DE93008992. 
Source: OSTI; NTIS. 

Local residents have expressed concern about water quality in 
the Little Tennessee River, and the possibility of nonpoint source 
pollution was identified. In response, TVA conducted an analysis of 
land uses and nonpoint pollution sources in the upper Little Ten- 
nessee River watershed. Aerial photography, taken in March 1988 
and March 1989, was analyzed for the 197,000 acre watershed up- 
stream of Porters Bend Dam (Lake Emory). In the analysis, the 
land surface was divided into four urban land use classes, nine 
agricultural land use classes, four forest land use classes, and a 
class for disturbed areas; livestock operations and critical sites, 
such as eroding roads and stream banks were located. Soil ero- 
sion rate estimates were calculated for all land uses except 
closed-canopy forest. 
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21325 (TVA/WR-92/10-Vol.2) Upper Little Tennessee River 
watershed aerial inventory of land uses and nonpoint pollution 
sources data report: Volume 2, Data. Hagerman, J.R. Tennessee 
Valley Authority, Chattanooga, TN (United States). Water Quality 
Dept. Jun 1992. 264p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE93008993. Source: 
OSTI; NTIS. 

This report presents the results of an aerial inventory by TVA of 
land use and potential nonpoint pollution sources in the upper part 
of the Little Tennessee River watershed, in western North Carolina 
and northern Georgia. The aerial inventory process provides reli- 
able, high-resolution land use and NPS information providing a 
bench mark to track changes in land use and possible resulting ef- 
fects on water quality in the watershed. In addition, it provides a 
tool to help screen watersheds for further study or remedial treat- 
ment on the basis of NPS pollution potential. 


21326 (TVA/WR-92/13) Spring water level stabilization and 
relationships between hydrologic, biologic, and fishery charac- 
teristics of TVA reservoirs: Review of existing data: Summary 
report and recommendations, Phase one of the fish spawning 
task team. Yeager, B.L.; McDonough, T.A.; Taylor, J. Tennessee 
Valley Authority, Knoxville, TN (United States). Jan 1992. 41p. 
Sponsored by Tennessee Valley Authority, Knoxville, TN (United 
States). Order Number DE93008981. Source: OSTI; NTIS. 

Reservoir operations and annual variation in hydrology result in 
substantial fluctuations of water level within impoundments. Since 
the 1950s, TVA has attempted to stabilize tributary reservoir pool 
levels for a two-week period when water temperatures reach 65°F 
at a depth of five feet. These conditions approximate the peak 
spawning season for largemouth bass, an important sport fish of 
the Tennessee River Valley. The current water level stabilization 
program was established to benefit largemouth bass. However, the 
benefits of the current spring stabilization procedures accrue, not 
to bass, but to another important sportfish, the white crappie. An 
earlier stabilization period would likely be of even greater benefit to 
white crappie. Phase-two of this project will provide a more de- 
tailed evaluation of the effects of timing and duration of spring 
water level stabilization and allow us to recommend specific opti- 
mizing modifications. Pending these recommendations, the water 
level stabilization program should continue as implemented. 


21327 (TVA/WR-92/14) Recommendation and implementa- 
tion of special seasonal flow releases to enhance sauger 
spawning in Watts Bar tallwater: Final report. Yeager, B.; Shiao, 
Ming. Tennessee Valley Authority, Norris, TN (United States). May 
1992. 65p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE93008973. Source: OSTI; NTIS. 
In recent years sauger populations in Chickamauga Reservoir, 
as well as several other areas in the Tennessee River Valley, have 
suffered drastic declines in numbers. Based on field creel evalua- 
tions the fisherman harvest of sauger in Chickamauga Reservoir 
has declined from an estimated high of 66,000 fish caught in 1979 
to 0 fish in 1989. The Tennessee Wildlife Resources Agency began 
an aggressive effort in 1990 and 1991 to recover this population, 
as well as those of Ft. Loudon and Watts Bar Reservoirs, by stock- 
ing large numbers of fingerling sauger. This is however, only a 
short-term, stopgap measure. The decline in the population of 
Chickamauga Reservoir appears directly related to dramatically 
lower discharges from Watts Bar Dam during the recent drought. 
The primary factor affecting year-class strength (numbers of sauger 
successfully spawned in a year and reaching catchable size in 
subsequent years) is the amount of spawning habitat available in 
the month of April (the spawning season for sauger) at one particu- 
lar site below Watts Bar Dam. This report documents studies 
aimed at optimizing sauger spawning in Chickamauga Reservoir. 


21328 (TVA/WR-92/16) Assessment of environmental qual- 
ity and fishery resources affected by reservoir operational 
changes at Cedar Creek and Little Bear Creek Reservoirs, 
1988-1991. Yeager, B.L.; Ruane, R.J. Tennessee Valley Authority, 
Norris, TN (United States). Jun 1992. 65p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93008975. Source: OSTI; NTIS. 

In 1986 the Bellgreen Bassmasters Club of Russellville, Al- 
abama, requested TVA to consider changing operating guide 
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curves for Cedar Creek and Little Bear Creek Reservoirs in north- 
ern Alabama. In response an operating alternative was selected 
with potential for increasing the multi-purpose recreational benefits 
of the reservoirs, while retaining adequate storage for flood control 
purposes. Beginning in 1988 and continuing through 1991, summer 
recreational pool levels on both Cedar Creek and Little Bear Creek 
Reservoirs were extended for about six weeks from October 1 to 
November 15. Extension of summer pool elevations is commonly 
perceived as enhancing recreational value of reservoirs in the Ten- 
nessee River system (TVA 1991). Additionally, winter minimum 
pool elevations were raised to 608 (formerly 603) and 566 (for- 
merly 560) at Little Bear Creek and Cedar Creek Reservoirs, 
respectively. This report discusses the environment and economic 
impacts these changes have influenced. 


21329 (TVA/WR-92/17) Remote sensing for water quality 
monitoring in the Tennessee valley: Field tests of two sys- 
tems. Dierberg, F. Tennessee Valley Authority, Chattanooga, TN 
(United States). Div. of Water Resources. 25 Aug 1992. 123p. 
Sponsored by Tennessee Valley Authority, Knoxville, TN (United 
States). Order Number DE93008997. Source: OSTI; NTIS. 

Two airborne renote sensing systems, the Compact Airborne 
Spectrographic Imager (CASI) and the Airborne Multispectral Mea- 
surement System (AMMS) were field tested over reservoirs in the 
Tennessee River valley during the summmer of 1991 and winter 
(AMMS only) of 1992. Univariate, linear regression analyses using 
single or ratioed wavelength bands and line height algorithms for 
spectral energy in the 625-725 nm wavelength range provided the 
best correlations to ground-truthed uncorrected chlorophyll A, tur- 
bidity, suspended solids, and Secchi disk transparency. Details of 
these monitoring studies are included in this report. 


21330 (TVA/WR-92/18) Water resources review: Melton Hill 
Reservoir, 1992. Tomljanovich, D.A.; Strunk, J.W.; Oxendine, L.B. 
Tennessee Valley Authority, Chattanooga, TN (United States). Div. 
of Water Resources. Jul 1992. 70p. Sponsored by Tennessee Val- 
ley Authority, Knoxville, TN (United States). Order Number 
DE93008995. Source: OSTI; NTIS. 

TVA is preparing a series of reports that provide technical infor- 
mation on the characteristics and condition of individual TVA 
reservoirs. These reports present a summary of (1) reservoir pur- 
pose and operation; (2) physical characteristics of the reservoir 
and watershed; (3) water quality conditions; (4) aquatic biological 
conditions; and (5) designated, actual, and potential uses of the 
reservoir and impairments of those uses. This report is for Melton 
Hill Reservoir. 


21331 (TVA/WR-92/19) Boone Reservoir bacteriological 
assessment. Crouch, H.A. Tennessee Valley Authority, Chat- 
tanooga, TN (United States). Water Quality Dept. Mar 1990. 44p. 
Sponsored by Tennessee Valley Authority, Knoxville, TN (United 
States). Order Number DE93008998. Source: OSTI; NTIS. 

Since 1984, the bacteriological water quality of Boone Reservoir 
has improved. The actual reservoir pool consistently meets State 
bacteriological criteria for fecal coliform. Areas of the reservoir that 
remain impacted by high fecal coliform densities are the riverine 
portions upstream from SFHRM 35 on the South Fork Holston arm 
and WRM 13 on the Watauga River am of the reservoir. Improve- 
ments have resulted from a combined effort of water resource 
agencies, local municipalities, and private citizens. Both TVA and 
the TDHE have conducted monitoring programs over the last six 
years to assess the condition of the reservoir. Wastewater treat- 
ment facility improvements have been made by the cities of Bristol, 
Tennessee and Virginia, Bluff City, Elizabethton, and Johnson City 
to increase treatment efficiency and thereby improve Boone Reser- 
voir water quality. Storm runoff events were correlated with 
elevated fecal coliform measurements in the Boone River water- 
shed, with the greatest impact observed on the Watauga River arm 
and in the upper portion of the South Fork Holston River arm of 
the reservoir. Storm events increased the occurrence of wastewa- 
ter bypasses from the Elizabethton STP and are primarily 
responsible for the high fecal coliform counts on the Watauga arm. 
However, nonpoint sources of pollution including animal waste and 
effluent from malfunctioning septic tank systems may also have a 
significant impact on Boone Reservoir water quality. 
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21332 (TVA/WR-92/22) Short term chronic and acute toxic- 
ity screening of water and sediment using fathead minnows, 
daphnids, rotifers (Rotox®) and light emitting bacteria 
(Microtox®), Ambient Stream Monitoring, summers of 1990 
and 1991. Moses, J.; Wade, D.C. Tennessee Valley Authority, 
Muscle Shoals, AL (United States). Aquatic Biology Dept. Jul 1992. 
113p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE93008980. Source: OSTI; NTIS. 

Toxicological evaluation of water column and sediment samples 
from six locations in the Ambient Stream Monitoring fixed station 
network was initiated in 1986 using short-term chronic bioassay 
methods. Toxicological evaluation of six additional stations was ini- 
tiated in 1990. Chronic studies were conducted at one of these 
new stations and acute screening methods were used at all twelve 
locations now included in the activity. This report provides results 
from studies conducted during the summers of 1990 and 1991. 
The 1990-91 studies evaluated toxicity of stream water and pore- 
water extracted from sediments as test media, whereas previous 
studies evaluated water and sediment elutriate samples. 


21333 (TVA/WR-93008982) Fish community assessment of 
selected Chickamagua Reservoir embayments, 1991. Hevel, 
K.W.; Hickman, G.D. Tennessee Valley Authority, Norris, TN 
(United States). Div. of Water Resources. Sep 1992. 24p. Spon- 
sored by Tennessee Valley Authority, Knoxville, TN (United States). 
Order Number DE93008982. Source: OSTI; NTIS. 

The Clean Water Act of 1991 emphasizes the general health of 
aquatic communities as a reflection of the relative condition of the 
aquatic environment. Many methods have been developed to relate 
biological responses to disturbances of natural aquatic systems, 
and thus measure quality of water resources. Seven different 
aspects of the aquatic environment in 15 embayments of Chicka- 
mauga Reservoir were measured during 1990 (Meinert 1991). This 
report describes the relative quality of these 15 embayments based 
on measurements of various parameters of resident fish popula- 
tions. The objectives were to: (1) develop information on the 
condition of fish communities in these embayments, (2) assess the 
general health and condition of a target species (largemouth bass), 
and (3) correlate results with other biotic and abiotic factors influ- 
encing the integrity of these embayments. 


21334 (TVA/WR/WQ-91/9) Water quality impacts of the 
early drawdown of Normandy Reservoir, Fall 1990. Aiken, A.M. 
Tennessee Valley Authority, Chattanooga, TN (United States). Div. 
of Water Resources. Apr 1991. 37p. Sponsored by Tennessee Val- 
ley Authority, Knoxville, TN (United States). Order Number 
DE93009000. Source: OSTI; NTIS. 

Routine maintenance work at Normandy Dam required the reser- 
voir to be drawn down early to reach its normal minimum pool level 
(elevation 864) by November 1, 1990. The drawdown was sched- 
uled to begin one month early, on October 1. If the water elevation 
at the dam was comparable to Normandy’s 13 year median or 
guide curve (Figure 1), the reservoir would have had to have been 
drawn 8 or 11 feet in 30 days. However, due to a relatively hot and 
dry summer and fall, the reservoir needed only to be drawn ap- 
proximately 5 feet beginning October 12 to meet the November 1 
goal. This report presents and summarizes the data collected to 
monitor effects of the early drawdown of Normandy Reservoir. 
Data was collected during the period of August 20 through Novem- 
ber 26, 1990. The primary purpose was to determine any effects 
the early drawdown would have on the Duck River Utility Commis- 
sion’s (DRUC) raw water quality at Duck River Mile (DRM) 255.0. 
The information gained from the analyses may be used to help 
predict how different drawdown scenarios may impact water quality 
resulting from future operations and maintenance of Normandy 
Dam. In addition, water quality monitoring was also conducted up- 
stream (DRM 259.4) and downstream (DRM 248.6) of the DRUC 
intakes to provide further information pertaining to the water quality 
and dynamics of the Normandy Reservoir system. 


21335 (TVA/WR/WQ-92/1) Upper Hiwassee River Basin 
reservoirs 1989 water quality assessment. Fehring, J.P. Ten- 
nessee Valley Authority, Chattanooga, TN (United States). Water 
Quality Dept. Aug 1991. 96p. Sponsored by Tennessee Valley Au- 
thority, Knoxville, TN (United States). Order Number DE93008996. 
Source: OSTI; NTIS; INIS. 





The water in the Upper Hiwassee River Basin is slightly acidic 
and low in conductivity. The four major reservoirs in the Upper Hi- 
wassee River Basin (Apalachia, Hiwassee, Chatuge, and Nottely) 
are not threatened by acidity, although Nottely Reservoir has more 
sulfates than the other reservoirs. Nottely also has the highest or- 
ganic and nutrient concentrations of the four reservoirs. This results 
in Nottely having the poorest water clarity and the most algal pro- 
ductivity, although clarity as measured by color and secchi depths 
does not indicate any problem with most water use. However, 
chlorophyll concentrations indicate taste and odor problems would 
be likely if the upstream end of Nottely Reservoir were used for do- 
mestic water supply. Hiwassee Reservoir is clearer and has less 
organic and nutrient loading than either of the two upstream reser- 
voirs. All four reservoirs have sufficient algal activity to produce 
supersaturated dissolved oxygen conditions and relatively high pH 
values at the surface. All four reservoirs are thermally stratified 
during the summer, and all but Apalachia have bottom waters de- 
pleted in oxygen. The very short residence time of Apalachia 
Reservoir, less than ten days as compared to over 100 days for 
the other three reservoirs, results in it being more riverine than the 
other three reservoirs. Hiwassee Reservoir actually develops three 
distinct water temperature strata due to the location of the turbine 
intake. The water quality of all of the reservoirs supports designated 
uses, but water quality complaints are being received regarding 
both Chatuge and Nottely Reservoirs and their tailwaters. 


21336 (TVA/WR/WQ-92/2) Water resources review: 
Chatuge Reservoir, 1991. Cox, J.; Wallus, R. Tennessee Valley 
Authority, Chattanooga, TN (United States). River Basin Opera- 
tions/Water Resources. Jun 1992. 74p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). Order Number 
DE93008994. Source: OSTI; NTIS. 

TVA is preparing a series of reports that provide technical infor- 
mation on the characteristics and uses of individual TVA reservoirs. 
These reports present a summary of (1) reservoir purpose and op- 
eration; (2) physical characteristics of the reservoir and the 
watershed; (3) water quality conditions; (4) aquatic biological condi- 
tions; and (5) designated, actual, and potential uses of the 
reservoir and impairments of those uses. This report is for Chatuge 
Reservoir. 


21337 (TVA/WR/WO-S92/3) Status of Chatuge Reservoir: An 
overview of reservoir conditions and uses. Tennessee Valley 
Authority, Chattanooga, TN (United States). Water Quality Dept. 
Jun 1992. 26p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE93008977. Source: 
OSTI; NTIS. 

TVA impounded Chatuge Reservoir in 1942 to provide emer- 
gency power production for riational defense. Until 1954, when a 
turbine was installed in Chatuge Dam, Chatuge Reservoir provided 
water storage capacity that indirectly added generating capacity to 
downstream TVA dams. Today, Chatuge has a single turbine with a 
generating capacity of 10,000 kilowatts, which is about 0.3 percent 
of the total conventional hydropower capacity of the TVA system of 
reservoirs. Chatuge Reservoir is also operated to provide flood 
control. The 93,000 acre-feet (about 4 billion cubic feet) of flood 
storage capacity at Chatuge Dam is about 0.8 percent of the total 
for the TVA reservoir system and about 1.4 percent of the flood 
storage capacity upstream from Chattanooga, Tennessee. This re- 
port provides an overview of the uses and operation of Chatuge 
Reservoir. 


21338 (WSRC-TR-92-583) The concentration of radionu- 
clides and metals in vegetation adjacent to and in the SRL 
Seepage Basins. Murphy, C. E. Jr. Westinghouse Savannah River 
Co., Aiken, SC (United States). 14 Dec 1992. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93012132. Source: OSTI; NTIS; 
GPO Dep. 

In 1991 the trees on the dikes surrounding the SRL Seepage 
Basins were sampled and analyzed to inventory the contaminants 
transported from the basins into the vegetation. Tree leaves and 
wood were collected and analyzed for °°Sr, Co, '37Cs, 8Pu, 
239,240By, 242,244Cm, 241 Am, Ba, Cr, Hg, Mg, Mn, Ni, and Pb. The 
concentrations of contaminants were influenced by sample type 
(leaves versus wood), species type (pines versus hardwoods), and 
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location relative to distance from the basin. The total inventory of 
each contaminant in the trees was estimated. The relationships be- 
tween leaf and wood, pines and hardwood, location, and mass of 
the material in each of these classes were used to weight the total 
inventory estimate. The radionuclide with the largest inventory was 
0.7 mCi for ®°Sr. The metallic contaminant with the largest inven- 
tory was Mn at 200 gm. 
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21339 (DOE/ER/60880-T1) Chaos and microbial systems: 
Progress report, July 1989—July 1990. Kot, M. Washington Univ., 
Seattle, WA (United States). Dept. of Applied Mathematics. Jul 
1990. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-89ER60880. Order Number 
DE93011727. Source: OSTI; NTIS; GPO Dep. 

A recurrent theme of much recent research is that seemingly 
random fluctuations often occur as the result of simple determinis- 
tic mechanisms. Hence, much of the recent work in nonlinear 
dynamics has centered on new techniques for identifying order in 
seemingly chaotic systems. To determine the robustness of these 
techniques, chaos must, to some extent, be brought into the labo- 
ratory. Preliminary investigations of the forced double-Monod 
equations, a model for a predator and a prey in a chemostat with 
periodic variation in inflowing substrate concentration, suggest that 
simple microbial systems may provide the perfect framework for 
determining the efficacy and relevance of the new nonlinear dy- 
namics in dealing with complex population dynamics. This research 
has two main goals, that is the mathematical analysis and com- 
puter simulation of the periodically forced double-Monod equations 
and of related models; and experimental (chemostat) population 
studies that evaluate the accuracy and generality of the models, 
and that judge the usefulness of various new techniques of nonlin- 
ear dynamics to the study of populations. 


5501 Behavioral Biology 
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21340 (LA-UR-93-0053) Swarm field dynamics and func- 
tional morphogenesis. Millonas, M.M. (Los Alamos National Lab., 
NM (United States)). Los Alamos National Lab., NM (United 
States). [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9305122— 
2: European conference on artificial life (ECAL ‘93), Brussels 
(Belgium), 24-26 May 1993). Order Number DE93007340. Source: 
OSTI; NTIS; GPO Dep. 

A class of models with application to swarm behavior as well as 
many other types of complex systems is studied with an emphasis 
on analytic techniques and results. Special attention is given to the 
role played by fluctuations in determining the behavior of such sys- 
tems. In particular it is suggested that such fluctuations may play 
an active role, and not just the usual passive one, in the organiza- 
tion of structure in the vicinity of a non-equilibrium phase transition. 
One model, that of an ant swarm, is analyzed in more detail as an 
illustration of these ideas. 
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Refer also to citation(s) 18682, 18688, 18703, 19408, 19413, 
19414, 19416, 19417, 20493, 21357, 21358, 21528, 21541, 21608, 
21613, 21676, 21680 


21341 (BNL-48531) Laue diffraction protein crystallogra- 
phy at the National Synchrotron Light Source. Getzoff, E.D. 
(Scripps Institution of Oceanography, La Jolla, CA (United States)); 
McRee, D.; Jones, K.W.; Spanne, P.; Sweet, R.M.; Moffat, K.; Ng, 
K.; Rivers, M.L.; Schikdkamp, W.; Teng, T.Y.; Singer, P.T.; West- 
brook, E.M. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 18p. Sponsored by USDOE, Washington, DC (United 
States); Department of Health and Human Services, Washington, 
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DC (United States); Keck Foundation (United States). DOE Con- 
tract ACO2-76CH00016 ;W-31109-ENG-38. Grant GM44292;Grant 
GM36452;Grant GM37684. (CONF-921116—23: 12. international 
conference on the application of accelerators in research and in- 
dustry, Denton, TX (United States), 2-5 Nov 1992). Order Number 
DE93009537. Source: OSTI; NTIS; GPO Dep. 

A new facility for the study of protein crystal structure using Laue 
diffraction has been established at the X26 beam line of the Na- 
tional Synchrotron Light Source (NSLS) at Brookhaven National 
Laboratory. The characteristics of the beam line and diffraction 
apparatus are described. Selected results of some of the initial ex- 
periments are discussed briefly by beam line users to illustrate the 
scope of the experimental program. Because the Laue method per- 
mits the recording of large data sets in a single shot, one goal in 
establishing this facility has been to develop the means to study 
time-resolved structures within protein crystals. Systems being 
studied include: the reactions catalyzed by trypsin; photolysis of 
carbonmonoxy myoglobin; and the photocycle of photoactive yellow 
protein. 


21342 (CONF-9110476—Absts.) Molecular biology of signal 
transduction in plants: Abstracts. Cold Spring Harbor Lab., NY 
(United States). [1991]. 116p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER20058. From Molec- 
ular biology of signal transduction in plants; Cold Spring Harbor, 
NY (United States); 2-6 Oct 1991. Order Number DE93010526. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains abstracts of oral presentations and poster 
sessions of the 1991 Cold Springs Harbor Meeting entitled Molecu- 
lar Biology of Signal Transduction in Plants. 


21343 (DOE/ER/13245-T2) [Tonoplast transport and salt 
tolerance in plants]: Progress report. Taiz, L. California Univ., 
Santa Cruz, CA (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-84ER13245. 
Order Number DE93011924. Source: OSTI; NTIS; GPO Dep. 

We have showed that the tonoplast V-ATPase could be specifi- 
cally inhibited by antisense DNA to the catalytic (A) subunit; that 
cell expansion was inhibited in carrot transformants deficient in the 
enzyme and have provided evidence for at least two different iso- 
forms of the A subunit which are Golgi- and tonoplast-specific. 
These findings prompted a search for sequences of the isoforms of 
the A subunit in carrot. We have cloned and sequenced 1.0—1.5 kb 
fragments of three different genes for the catalytic subunit, the 
fragments differ greatly in their introns, but have nearly identical 
exons. We are using PCR to amplify and subclone carrot seedling 
cDNA. Thus far two bands have been amplified and are currently 
being subcloned for sequencing. 


21344 (DOE/ER/13339-8) Enzymes of respiratory iron oxi- 
dation: Progress report, March 1990—June 1992. Blake, R. Il. 
Meharry Medical Coll., Nashville, TN (United States). Dept. of Bio- 
chemistry. [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-85ER13339. Order Number 
DE93013862. Source: OSTI; NTIS; GPO Dep. 

This report describes experimental progress in characterizing 
and identifying redox proteins in a number of iron-oxidizing bacte- 
ria. Sections of the paper are entitled (1) In Situ electrolysis was 
explored to achieve enhanced yields of iron-oxidizing bacteria, 
(2)Structure/function studies were performed on _ redox-active 
biomolecules from Thiobacillus ferrooxidans, (3) Novel redox-active 
biomolecules were demonstrated in other iron autotrophs, and (4) 


New probes of metalloprotein electron-transfer reactions were syn- 
thesized and characterized. 


21345 


thesis in plants: Technical progress report. Michigan State 
Univ., East Lansing, Mi (United States). 31 Jan 1993. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-87ER13729. Order Number DE93013973. Source: OSTI; 
NTIS; GPO Dep. 

Seeds of most species of the Umbelliferae (Apiaciae), Arali- 
aceae, and Garryaceae families are characterized by their high 
content of the unusual C;, monounsaturated fatty acid petroselinic 
acid (18:1A°*). Prior to a recent report of this lab, little was known 
of the biosynthetic origin of the cisA® double bond of petroselinic 
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(DOE/ER/13729-5) Control of triacylglycerol biosyn- 
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acid. Such knowledge may be of both biochemical and biotechno- 
logical significance. Because petroselinic acid is potentially the 
product of a novel desaturase, information regarding its synthesis 
may contribute to an understanding of fatty acid desaturation 
mechanisms in plants. Through chemical cleavage at its double 
bond, petroselinic acid can be used as a precursor of lauric acid 
(12:0), a component of detergents and surfactants, and adipic acid 
(6:0 dicarboxylic), the monomeric component of nylon 6,6. There- 
fore, the development of an agronomic source of an oil rich in 
petroselinic acid is of biotechnological interest. As such, studies of 
petroselinic acid biosynthesis may provide basic information re- 
quired for any attempt to genetically engineer the production and 
accumulation of this fatty acid in an existing oilseed. 


21346 (DOE/ER/20026-1) Characterization of defective in- 
terfering RNAs associated with RNA plant viruses: Progress 
report. Morris, T.J. (Nebraska Univ., Lincoln, NE (United States). 
School of Biological Sciences); Jackson, A.O. Nebraska Unv., Lin- 
coln, NE (United States). School of Biological Sciences. [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER20026. Order Number DE93011441. Source: 
OSTI; NTIS; GPO Dep. 

Our lab was the first to describe and characterize a defective in- 
terfering RNA (DI RNAs or Dis) in association with a small RNA 
plant virus. The features of the Dis that we discovered in infections 
of tomato bushy stunt virus were compatible with the properties of 
Dis identified in many animal virus infections. Animal virologists 
have generally recognized the importance of studying Dis because 
they are invaluable tools for identifying cis-acting sequences impor- 
tant in virus multiplication and because they offer the opportunity to 
elucidate mechanisms involved in viral persistence and disease at- 
tenuation. Hence our discovery offered a comparably valuable tool 
for use in plant virus studies for the first time. Since the original ob- 
servation with TBSV, we discovered the second example of plant 
viral DI RNAs associated with turnip crinkle virus (TCV), and many 
other reports have now appeared characterizing DI and Dl-like 
RNAs in other plant viral infections. We are seeking to improve our 
understanding of the mechanisms of DI generation and the precise 
nature of the RNA sequences necessary for DI replication and 
encapsidation. We also want to address the nature of the DI medi- 
ated symptom attenuation and interference effects in plants, and to 
determine the feasibility of using transgenic plants constitutively ex- 
pressing DI RNAs for disease control. The progress made on each 
of these objectives is summarized along with the proposed experi- 
ments for the continuation period. 


21347 (DOE/ER/20033—1) [Regulation of alternative CO, 
fixation pathways in procaryotic and eucaryotic photosyn- 
thetic organisms]: Progress report. Ohio State Univ. Research 
Foundation, Columbus, OH (United States). [1992]. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER20033. Order Number DE93012109. Source: OSTI; NTIS; 
GPO Dep. 

The major goal of this project is to determine how microorgan- 
isms regulate the assimilation of CO? via pathways alternative to 
the usual Calvin reductive pentose phosphate scheme. In particu- 
lar, we are interest in the molecular basis for switches in CO, 
metabolic paths. Several earlier studies had indicated that purple 
nonsulfur photosynthetic bacteria assimilate significant amounts of 
COz via alternative non-Calvin routes. We have deleted the gene 
that encodes. RubisCo (ribulose bisphosphate carboxylase/ 
oxygenase) in both the Rhodobacter sphaeroids and Rhodospiril- 
lum rubrum. The R. sphaeroides RubisCO deletion strain (strain 
16) could not grow under photoheterotrophic conditions with malate 
as electron donor and COz as the electron acceptor; however the 
R. rub RubisCO deletion strain (strain I-19) could. Over the past 
year we have sought to physiologically characterize strain 16PHC. 
We found that, 16PHC exhibited rates of whole-cell CO, fixation 
which were significantly higher than strain 16. Strain 16PHC could 
not grow photolithoautotrophically in a COz atmosphere; however, 
CO, fixation catalyzed by photoheterotrophically grown 16PHC 
was repressed by the addition of DMSO. Likewise, we found that 
cells initially grown in the presence of DMSO could induce the CO, 
fixation system when DMSO was removed. Thus, these results 





suggested that both PHC and I-19 could be used to study alterna- 
tive COz fixation reactions and their significance in R. sphaexoides 
and R. rubrum. 


21348 (DOE/ER/60545-4) Repair of mismatched basepairs 
in mammalian DNA: Progress report, March 1, 1990—February 
28, 1991. Taylor, J.H.; Hare, J.T. Florida State Univ., Tallahassee, 
FL (United States). Inst. of Molecular Biophysics. Aug 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-87ER60545. Order Number DE93013262. Source: 
OSTI; NTIS; GPO Dep. 

We have concentrated on three specific areas of our research 
plan. Our greatest emphasis is on the role of single strand nicks in 
influencing template strand selection in mismatch repair. We have 
found, that the ability of a nick in one strand to influence which 
strand is repaired is not a simple function of distance from the mis- 
matched site but rather that an hot spot where a nick is more likely 
to have an influence can exist. The second line was production of 
single-genotype heteroduplexes in order to examine independently 
the repair of T/G and A/C mispairs within the same sequence con- 
text as in our mixed mispair preparations. We have shown 
preparations of supercoiled heteroduplex can be prepared that 
were exclusively T/G or exclusively A/C at the mispair site. The 
third effort has been to understand the difference in repair bias of 
different cell lines or different transfection conditions as it may re- 
late to different repair systems in the cell. We have identified some 
of the sources of variation, including cell cycle position. We hope 
to continue this work to more precisely identify the phase of the 
cell cycle. 


21349 (DOE/FTR-93011546) [Travel to New Zealand on the 
subject of molecular evolution]: Foreign trip report, November 
25—December 20, 1992. Warnow, T. Sandia National Labs., Albu- 
querque, NM (United States). 13 Apr 1993. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93011546. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This workshop was devoted to the subjects of molecular evolu- 
tion and the methodology of phylogenetic tree construction, and 
was organized jointly by NSF and the New Zealand counterpart to 
NSF. The second topic (phylogenetic tree construction methods) is 
Warnow’s primary research area. There were about 16 invited par- 
ticipants, as well as a many drop-in visitors from Australia and New 
Zealand. There were approximately 16 formal scientific presenta- 
tions. Warnow gave one of these presentations. 


21350 (LA-UR-93-796) Ultrasensitive flow cytometric anal- 
yses. Jett, J.H.; Cram, L.S.; Keller, R.A.; Martin, J.C.; Saunders, 
G.C.; Sklar, L.A.; Steinkamp, J.A. Los Alamos National Lab., NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
930159-21: OE/LASE '93: international Society for Optical 
Engineering (SPIE) conference, Los Angeles, CA (United States), 
16-23 Jan 1993). Order Number DE93010717. Source: OSTI; 
NTIS; GPO Dep. 

New techniques and approaches to cellular analysis being devel- 
oped at the Los Alamos National Flow Cytometry Resource can be 
divided into those that improve sensitivity and those that move the 
technology into new areas by refining existing approaches. An ex- 
ample of the first category is a flow cytometric system capable of 
measuring the phase shift of fluorescence emitted by fluorophors 
bound to cells is being assembled. This phase sensitive cytometer 
is be capable of quantifying fluorescence life time on a cell-by-cell 
basis as well as using the phase sensitive detection to separate 
fluorescence emissions that overlap spectrally but have different 
lifetimes. A Fourier transform flow cytometer capable of measuring 
the fluorescence emission spectrum of individual labeled cells at 
rates approaching several hundred per second is also in the new 
technology category. The current implementation is capable of re- 
solving the visible region of the spectrum into 8 bands. With this 
instrument, it is possible to resolve the contributions of fluorophors 
with overlapping emission spectra and to determine the emission 
spectra of dyes such as calcium concentration indicators that are 
sensitive to the physiological environment. Flow cytometric tech- 
niques have been refined to the point that it is possible to detect 
individual fluorescent molecules in solution as they flow past a 
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laser beam. This capability has lead to a rapid DNA sequencing 
project. The goal of the project is to develop a technique that is ca- 
pable of sequencing long strands of DNA (40,000 kb) at a rate of 
between 100 and 1,000 bases per second. 


21351 (LBL-33496) Carotenoid biosynthesis in bacteria: In 
vitro studies of a crt/bch transcription factor from Rhodobac- 
ter capsulatus and carotenoid enzymes from Erwinia 
herbicola. O’Brien, D.A. Lawrence Berkeley Lab., CA (United 
States). Nov 1992. 180p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93010409. Source: OSTI; NTIS; GPO Dep. 

A putative transcription factor in Rhodobactor capsulatus which 
binds upstream of the crt and bch pigment biosynthesis operons 
and appears to play a role in the adaptation of the organism from 
the aerobic to the anaerobic-photosynthetic growth mode was char- 
acterized. Chapter 2 describes the identification of this factor 
through an in vitro mobility shift assay, as well as the determination 
of its binding properties and sequence specificity. Chapter 3 fo- 
cuses on the isolation of this factor. Biochemistry of later 
carotenoid biosynthesis enzymes derived from the non- 
photosynthetic bacterium, Erwinia herbicola. Chapter 4 describes 
the separate overexpression and in vitro analysis of two enzymes 
involved in the main sequence of the carotenoid biosynthesis path- 
way, lycopene cyclase and 5-carotene hydroxylase. Chapter 5 
examines the overexpression and enzymology of functionally active 
zeaxanthin glucosyltransferase, an enzyme which carries out a 
more unusual transformation, converting a carotenoid into its more 
hydrophilic mono- and diglucoside derivatives. In addition, amino 
acid homology with other glucosyltransferases suggests a putative 
binding site for the UDP-activated glucose substrate. 


21352 (ORNL/FTR-4211) [The Fourth International Sympo- 
sium on High Performance Capillary Electrophoresis; and 
laser spectroscopy, environmental and biological separations 
problems, The Netherlands, Germany, Switzerland, and 
France]: Foreign trip report, February 7-22, 1992. Ramsey, 
J.M.; Ramsey, R.S. Oak Ridge National Lab., TN (United States). 
24 Mar 1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93010570. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of this trip was to attend the Fourth International 
Symposium on High Performance Capillary Electrophoresis 
(HPCE); to visit the Centre d'Etudes Nucleaires de Grenobie 
(CENG) to explore collaborative research opportunities in the area 
of photochemistry and photobiology with regard to DNA damage 
and present some of our recent research findings in this area; and 
to visit the Institute for Spectrochemistry and Applied Spectroscopy 
(ISAS) for the purposes of discussing laser spectroscopy, environ- 
mental and biological separations problems, and presenting a 
lecture on single molecule detection studies. In addition, the analyt- 
ical chemistry research laboratories of Ciba-Geigy were visited. 


21353 (ORNL/FTR-4250) To compare data on the cDNA se- 
quence of murine 6, integrin subunit: Foreign trip report, May 
1-18, 1992. Kennel, S.J. Oak Ridge National Lab., TN (United 
States). 29 May 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93011093. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Dr. Ada Sacchi’s group in Italy has been sequencing cDNA 
clones coding for the 6,4 integrin of mouse. The traveler's group at 
ORNL has also collected data on this subject. Details of the two 
data bases were compared and the discrepancies were werked out 
by re-examination of the original data. A plan for publication of the 
information was devised and a division of remaining tasks agreed 
to. The traveler also gave the Institutional Seminar on May 13 on 
the subject of monoclonal antibody distribution in animals. 


21354 (ORNLU/M-2588, pp. 143) Synthesis of fluorescent 
DNA for sequencing by single molecule detection. Harding, J. 
(Life Technologies Inc., Gaithersburg, MD (US)); Haces, A.; 
Hughes, A.J.; Lasken, R. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 
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An advanced DNA sequencing technology is being developed 
that is potentially capable of sequencing DNA at rates of 100-1000 
bases per second. The technique involves synthesizing a 
fluorescent copy of a DNA target, capturing a single molecule of flu- 
orescent DNA on a solid support, suspending the solid support in a 
flowing sample stream as in a flow cytometer, digesting the labelled 
nucleotides sequentially from one end of the DNA molecule using 
a nuclease and identifying individual nucleotides by laser-induced 
fluorescence. A critical step in the sequencing protocol is the syn- 
thesis of DNA several kb in size containing fluorescent nucleotides. 
To determine the feasibility of this step, we have: Synthesized 15 
different fluorescent nucleotides containing either rhodamine or flu- 
orescein attached to the base moiety of DCTP, DUTP or DATP, 
respectively, by linkers of different length and chemical composi- 
tion. Tested the ability of 6 different DNA polymerases and 3 
different reverse transcriptases to synthesize full length copies of 
M13mp19 DNA when one of the normal dNTPs is fully replaced by 
a cognate fluorescent DNTP. The various enzymes differ in their 
ability to synthesize fluorescent DNAS. T5(exo-) and T7(exo-) DNA 
polymerases are the best enzymes thus far tested for this purpose. 
DNAs greater than 7 kb in size are synthesized with certain nu- 
cleotides. Synthesized DNA greater than 4 kb in size containing 
two fluorescent dNTPs totally replacing the cognate normal dNTPs. 
Shown that, for some polymerases, synthesis can be enhanced by 
the presence of auxiliary proteins, such as E coli single-strand 
binding protein, in the reaction. These results suggest that it will be 
possible to synthesize fluorescent DNA for sequencing by single 
molecule detection in flowing sample streams. Experiments exam- 
ining the fidelity of incorporation of fluorescent nucleotides by 
various polymerases and nuclease digestion of fluorescent DNA 
bound to solid supports are currently in progress. 


21355 (ORNL/M-2588, pp. 147) Accessory proteins of bac- 
teriophage T7: Escherichia coli thioredoxin, T7 helicase, and 
T7 DNA binding protein. Himawan, J. (Harvard Medical School, 
Boston, MA (US)); Notarnicola, S.M.; Tabor, S.; Richardson, C.C. 
Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

Bacteriophage T7 DNA polymerase modified to reduce or elimi- 
nate its 3’ to 5’ exonuclease activity has properties that are 
advantageous for DNA sequence analysis. Some of these proper- 
ties derive from the fact that T7 DNA polymerase is the enzyme 
responsible for the replication of the T7 chromosome. As such, it 
physically interacts with several accessory proteins for the acquisi- 
tion of properties such as processivity and helicase activity. An 
understanding of these interactions should facilitate the develop- 
ment of novel DNA polymerases and new sequencing and 
amplification strategies. T7 DNA polymerase (gene 5 protein) has 
low processivity, dissociating from the primer-template after catalyz- 
ing the incorporation of 1-50 nucleotides. E. coli thioredoxin binds 
tightly (Km = 5 nM) to T7 DNA polymerase in a 1: 1 stoichiometry, 
stabilizing the binding of T7 DNA polymerase to a primer-template 
by 20- to 80-fold and increasing the processivity of polymerization 
by 1000-fold. To understand how thioredoxin confers processivity, 
we have been studying the interaction between T7 DNA poly- 
merase and E. coli thioredoxin by genetic methods. We have used 
a thioredoxin mutant (Gly-74 to Asp) that is unable to support the 
growth of wild-type T7 phage to select for T7 revertant phage that 
suppress this thioredoxin defect. Three suppressor mutations are 
located within the 3’-to-5’ exonucleolytic domain of gene 5 protein, 
and three are located within the polymerization domain of gene 5 
protein. We are currently purifying the mutant proteins and examin- 
ing their biochemical properties. The gene 5 protein/thioredoxin 
complex, although highly processive on single-stranded DNA, is 
unable to polymerize nucleotides through duplex regions of DNA. 
T7 also induces the synthesis of a 63-kDa protein, the T7 primase, 
that catalyzes a template directed synthesis of tetraribonucleotides 
that are used as primers by 17 DNA polymerase. 


21356 


(ORNL/M-2588, pp. 176) The use of modified strep- 
tavidins in genome mapping, sequencing, and other sensitive 
analyses. Sano, Takeshi; Ito, Takashi; Smith, C.L.; Cantor, C.R. 
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Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
The great specificity and remarkable affinity of streptavidin for 
binding biotin has made this system a centerpiece for a number of 
sensitive bioassays. We have greatly expanded the capabilities of 
the system by the creation of a series of genetically engineered 
streptavidins. Cloned core streptavidin, can be purified to 
homogeneity by affinity chromatography on 2-iminobiotin. It is a ho- 
mogeneous product, unlike the protein normally used, and it is very 
soluble. We have also made core streptavidin containing five termi- 
nal cysteine residues, to facilitate attachment to solid supports. In 
addition, several chimeric streptavidins have been made, including 
a fusion of streptavidin and metallothionein and a fusion of strepta- 
vidin with two domains of staphylococcal protein A. The former 
allows labeling of biotinylated targets such as DNA with large num- 
bers of metals. The latter allows direct conjugates to be made 
between biotinylated DNA and immunoglobin G's. Several applica- 
tions of these new streptavidins are illustrated. We have been 
testing a variant of sequencing by hybridization in which a constant 
length of duplex DNA containing an overhanging single-stranded 
probe region is used to detect the end of a target DNA by stacking 
hybridization followed by DNA ligation. Here, streptavidin allows a 
very convenient way to position the DNA reagent on a magnetic 
microbead, for current test purposes. Ultimately the same mode of 
attachment could be used for membrane surfaces. We have devel- 
oped a technique for capturing a specific target DNA sequence 
during electrophoresis. This employs a gel insert with biotinylated 
DNA probes attached to streptavidin beads. Finally, we have 
demonstrated one potential advantage of assay methods that com- 
bine DNA and immunoglobulins by using the streptavidin-protein A 
chimera to label a monoclonal antibody with DNA and then perform- 
ing PCR on the attached DNA to detect an immobilized antigen. 
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Refer also to citation(s) 19408, 20462, 20495, 20496, 20497, 
20498, 20499, 20500, 20501, 20502, 20570, 20571, 20572, 20573, 
20574, 20575, 21349, 21350, 21352, 21354, 21355, 21356 


21357 (DOE/ER/60693-T2) [Collection of low copy number 
repeats for use as probes in human DNA mapping]: Progress 
report, June 14, 1988-1993. Schmid, C. California Univ., Davis, 
CA (United States). [1993]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG0O3-88ER60693. Order 
Number DE93013244. Source: OSTI; NTIS; GPO Dep. 

Subtractive hybridization is being used to identify additional fami- 
lies of repetitive human DNA sequences. 


21358 (DOE/ER/60693-T3) [Collection of low copy number 
repeats for use as probes in human DNA Mapping]: Progress 
report, September 15, 1989. California Univ., Davis, CA (United 
States). 1989. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-88ER60693. Order Number 
DE93013245. Source: OSTI; NTIS; GPO Dep. 

To isolate novel families of repeated human sequences our basic 
plan is to (i) construct repeated sequence libraries, (ii) discard 
known repeats by hybridization and (iii) sort through the remaining 
clones to eliminate single copy sequences as well as known re- 
peats that slipped through the first screening. During the previous 
grant period, we completed the library construction and _ initial 
screening. Six size selected sublibraries of renatured human DNA 
were constructed, e.g. sublibrary Il contains 250 nt to 380 nt in- 
serts. The released inserts were hybridized to Alu, L1, THE 1, a 
satellite and satellite M (which crosshybridizes to satellites | and H) 
hybridization probes. We have adopted two strategies to sort 
through these candidate clones. 


21359 (ORNL/FTR-4119) [Travel to the fifth international 
workshop on mouse genome mapping in Lunteren, The 





Netherlands]: Foreign trip report, October 12-18, 1991. 
Rinchik, E.M. Oak Ridge National Lab., TN (United States). 28 Oct 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE93011383. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the Fifth International Workshop on Mouse 
Genome Mapping in Lunteren, The Netherlands. This Workshop is 
organized, in part, by the International Mammalian Genome Soci- 
ety, and brings together geneticists and molecular biologists from 
all over the world who are interested in analysis of the mouse 
genome. The primary purpose for the traveler's attendance was to 
chair the chromosome-7 mapping committee and to begin the work 
on the committee's 1992 report. The traveler also gave a platform 
presentation summarizing his work on the development of detailed 
physical and functional maps of specific regions of the mouse 
genome. Progress made by many laboratories in the development 
of high-density genetic maps was a central theme for the Work- 
shop. Likewise, the use of yeast artificial chromosomes in 
physical-mapping and positional-cloning strategies comprised a 
major component of many presentations. 


21360 (ORNL/M-2588, pp. 1) Strategies for the develop- 
ment of a gene map of human chromosome 4. Altherr, M.R. 
(Los Alamos National Lab., NM (US)); Gusella, J.F.; Buckler, A.J. 
Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OST; NTIS. 

Individual chromosomes provide the skeletal framework on which 
genomic data is organized. The genetic map provides the news for 
each chromosome and a contiguous array of molecular clones rep- 
resents the dermis. Recently, this level of resolution was achieved 
for two human chromosomes and is near completion for several 
others. With these tools in hand investigators are positioned to be- 
gin more detailed analysis of chromosome structure and gene 
organization. One interesting piece of data in which to dress these 
developing bodies would be the localizatiorr of chromosome spe- 
cific expressed sequences. To this end the authors have initiated 
two strategies to identify expressed sequences on human chromo- 
some 4. The first strategy employs 96-well plate pools of DNA from 
the flow sorted and arrayed chromosome 4 cosmid library as sub- 
strate for exon trapping. This technique has proved extremely 
efficient at identifying expressed sequences in the Huntington dis- 
ease region and in the vicinity of several disease loci. The second 
strategy employs the hybridization of degenerate oligonucleotides 
capable of recognizing specific functional domains (eg. homeobox 
domain) to grided arrays of the chromosome sub-localized rapidly 
using a somatic cell hybrid mapping panel with an average in size 
representing 8% of chromosome 4. In addition, the authors have 
constructed a collection of chromosome 4 radiation hybrids and are 
currently in the process of constructing a radiation hybrid map us- 
ing the chromosome 4 genetic marker reference map. Once 
completed, they will be able to provide a relatively high resolution 
map of all the expressed sequences detected by our screening 
procedures. This will provide investigators who have previously 
identified linkage to disease genes using chromosome 4 reference 
markers additional markers and candidate genes to analyze in their 
families. : 


21361 (ORNL/M-2588, pp. 2) Pooling YAC libraries for 
screening with unique sequences. Balding, D. (Univ. of London 
(GB)); Bruce, D.; Bruno, W.; Doggett, N.; Ford, A.; Macken, C.; 
McCormick, M.; Torney, D.; Whittaker, C. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Efficiently accessing libraries of cloned DNA and clones in physi- 
cal maps is a technical challenge with far-reaching ramifications for 
mapping and sequencing [E. Green and M.V. Olson; E. Barillot, et 
al.; P deJong]. t-designs [Beth et al.] have been found to be optimal 
in that they enable one to locate all clones in a library containing a 
unique sequence via a minimal number of PCR reactions and 
pools. t-design pools include subsets of the clones not constrained 
to lie in rows, columns, or plates, and they have the advantage of 
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allowing redundancy for correcting false-negative or other erro- 
neous PCR results. This poster gives the details of the application 
of t-designs to the pooling of several YAC libraries created at 
LANL. One of the pooling schemes is similar to those proposed by 
Barillot et al. and deJong; these have the property of being nearly 
as efficient as t-designs and they can be easier to construct. Novel 
pooling schemes, not necessarily involving t-designs, are optimal 
when the number of library screenings becomes sufficiently large 
and when the number of positive clones expected per screening is 
e or greater. The authors also describe pooling schemes for this 
case, where it is appropriate to pool both the library and the unique 
sequences that one wishes to screen the library with. Robots have 
been programmed to make the aforementioned pools for each of 
several YAC libraries consisting of 500 to 40,000 clones, for the 
purpose of screening for unique sequences. The programming of 
the Beckman and Packard robots is described. 


21362 (ORNL/M-2588, pp. 3) Chromosome 5 specific yeast 
artificial chromosome library from flow sorted chromosomes: 
Construction and characterization. Campbell, M. (Los Alamos 
National Lab., NM (US)); McCormick, M.K.; Schor, P.; Fawcett, J.; 
Martinez, E.; Deaven, L.L.; Moyzis, R.K. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Yeast artificial chromosomes (YACs) have been constructed 
using DNA isolated from flow sorted human chromosome 5. Chro- 
mosomes for flow sorting were isolated from the somatic cell 
hybrid Q826-20 which contains chromosome 5 as the only human 
chromosome. DNA isolated from sorted chromosomes was re- 
stricted with Cla1, ligated to YAC vectors pJS97 and pJS98 and 
transformed into S. cerevisiae strain YPH 250. Approximately 925 
human YACs, with an average size of 213 kb, have been gener- 
ated, which is estimated to represent ~1X coverage of human 
chromosome 5. Additional YACs are being constructed and the 
chimera frequency will be estimated by fluorescent in situ hy- 
bridization of YACs to human metaphase chromsomes. 


21363 (ORNL/M—2588, pp. 4) SIGMA: System for Integrated 
Genome Map Assembly. Cinkosky, M.J. (Los Alamos National 
Lab., NM (US)); Bridgers, M.A.; Barber, W.M.; Troup, C.D.; Ijadi, 
M.; Fickett, J.W. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

SIGMA (System for Integrated Genome Map Assembly) is an X 
Windows-based software tool for creating, editing and viewing inte- 
grated genome maps. One of the most significant aspects of the 
tool is that SIGMA maps contain both a draft map (essentially the 
picture) and the data on which it is based. This helps map builders 
keep their maps consistent with all of their data and it helps map 
users by giving them direct access to the underlying data. With 
SIGMA it is possible to create maps that combine data from physi- 
cal, cytogenetic and linkage maps in a single, unified map. Views 
can be created that emphasize particular aspects of these maps 
while retaining the full, underlying map intact. In addition, SIGMA is 
able to handle new types of map elements, as well as new map 
scales, without reprogramming. SIGMA can automatically generate 
and evaluate maps based on objective data supplied by the experi- 
mentalist. Built on an object-oriented database, SIGMA enables the 
easy sharing of information both within and between working 
groups. SIGMA is available freely from Los Alamos and is currently 
in use at a number of sites around the genome community. 


21364 (ORNUM-2588, pp. 5) Construction of DNA libraries 
from flow sorted human chromosomes. Deaven, L.L. (Los 
Alamos National Lab., NM (US)); McCormick, M.K.; Grady, D.L.; 
Robinson, D.L.; Buckingham, J.M.; Brown, N.C.; Campbell, E.W.; 
Campbell, M.L.; Fawcett, J.J.; Longmire, J.L.; Martinez, A.; 
Meincke, L.J.; Schor, P.L.; Moyzis, R.K. Oak Ridge National Lab., 
TN (United States). Jan 1993. DOE Contract W-7405-ENG-36. 
(CONF-S30251—: 3. human genome program contractor-grantee 
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workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

The National Laboratory Gene Library Project is a cooperative 
project between the Los Alamos and Lawrence Livermore National 
Laboratories. At Los Alamos, a set of complete digest libraries has 
been cloned into the EcoRI insertion site of Charon 21A. These li- 
braries are available from the American Type Culture Collection, 
Rockville, MD. The authors are currently constructing sets of partial 
digest libraries in the cosmid vector, sCos1, and in the phage vec- 
tor, Charon 40, for human chromosomes,4, 5, 6, 8, 10, 11, 13, 14, 
15, 16, 17, 20, and X. Individual human chromosomes are sorted 
from rodent-human hybrid cell lines until approximately 1 yg of 
DNA has been accumulated. The sorted chromosomes are exam- 
ined for purity by in situ hybridization, DNA is extracted, partially 
digested with Sau3A1, dephosphorylated, and cloned into sCos1 or 
Charon 40. Partial digest libraries have been constructed for chro- 
mosomes 4, 5, 6, 8, 10, 11, 13, 14, 16, 17, and X. Purity estimates 
from sorted chromosomes, flow karyotype analysis and plaque or 
colony hybridization indicate that most of these libraries are 90- 
95% pure. Additional cosmid library constructions and 5-10X arrays 
of libraries into microtiter plates are in progress. Libraries have 
been constructed in M13 or bluescript vectors (chromosomes 5, 7, 
17) to generate STS markers for selection of chromosome specific 
inserts from a genomic YAC library. The authors have also been 
able to clone sorted DNA into YAC vectors and have constructed 
YAC libraries for chromosomes 9, 16 and 21. 


21365 (ORNL/M-2588, pp. 6) Construction of a cosmid, 
YAC, and STS physical map of human chromosome 16. 
Doggett, N.A. (Los Alamos National Lab., NM (US)); McCormick, 
M.K.; Hildebrand, C.E.; Torney, D.C.; Fickett, J.W.; Cinkosky, M.; 
Deaven, L.L.; Moyzis, R.K.; Callen, D.F.; Sutherland, G.R.; 


Stallings, R.L. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract W-7405-ENG-36. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 


259p. Order Number DE93006842. Source: OSTI; NTIS. 

The authors have constructed a detailed physical map of human 
chromosome 16. This map was generated by the fingerprinting of 
40-32 chromosome 16 cosmid clones and the hybridization of 411 
chromosome 16 YAC clones (both constructed from flow sorted 
chromosomes) to high density membrane grids of these cosmids. 
The map is comprised of 462 islands having an average size of 
218 kb. The coverage of the chromosome in these contigs is 94%. 
Islands have been regionally localized to a somatic cell hybrid 
breakpoint map using STSs derived from the end clones of cosmid 
contigs. A total of 140 islands (cosmids and YACs) and singleton 
cosmids covering ~24 Mb or 25% of chromosome 16 has been re- 
gionally localized on the chromosome. The somatic cell hybrid 
panel consists of 54 different hybrids that produce a cytogenetic- 
based physical map with an average resolution of 1.6 Mb. A 1.6 
Mb average resolution sequence-tagged site (STSs) map has been 
developed from contigs mapping to each region of this cytogenetic 
map. More than 50 known genes and markers have been 
integrated into the map by fingerprinting of cosmid clones and hy- 
bridization of probes to the high density cosmid membranes. This 
map is facilitating the cloning of various disease loci and fragile 
sites on chromosome 16. 


21366 (ORNL/M-2588, pp. 7) Construction of a 1.6 
megabase average resolution STS map of human chromo- 
some 16. Doggett, N.A. (Los Alamos National Lab., NM (US)); 
Duesing, L.A.; Tesmer, J.G.; Stallings, R.L.; Hildebrand, C.E.; 
Moyzis, R.K.; Callen, D.F.; Richards, R.1. Oak Ridge National Lab., 
TN (United States). Jan 1993. DOE Contract W-7405-ENG-36. 
Grant 005063. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OST; NTIS. 

The authors are constructing a detailed cosmid, YAC, and STS 
physical map of human chromosome 16. This map currently con- 
sists of 4032 fingerprinted cosmid-clones, and 334 YAC clones 
(hybridized to high density arrays of cosmid clones) which make up 
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462 islands of 218 kb average size and cover 94% of this chromo- 
some. Regional localization of these islands is accomplished by 
multiplex PCR deletion analysis of sequence tagged sites in so- 
matic cell hybrids. The hybrid panel contains 50 breakpoints with 
an average resolution of 1.6 megabases. Sequence tagged sites 
are developed from the end clones of cosmid contigs. 408 cosmid 
end clones have been sequenced and more than 100 STSs have 
been developed and localized to the hybrid breakpoint panel, re- 
sulting in a 1.6 Mb average resolution STS map of chromosome 
16. GRAIL analysis indicates that 14% of the 408 cosmid se- 
quences may contain open reading frames. One sequence has 
high similarity to inosine monophosphate dehydrogenase, suggest- 
ing that it may be a third locus for this gene family. 


21367 (ORNL/M-2588, pp. 8) Sequencing and mapping of 
cDNAs from a paternally encoded human pregnancy. Gate- 
wood, J.M. (Los Alamos National Lab., NM (US)); Denison, K.S.; 
Lemanski, C.L.; Lobb, R. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

The authors are examining gene expression in an unusual hu- 
man pregnancy (hydatidiform mole) by cDNA library construction 
and cDNA sequencing. This pregnancy is exclusively of paternal 
genetic origin and results from paternal genetic imprinting. A goal 
of this project is to determine if the genes expressed uniquely in 
hydatidiform mole are encoded for by a subset of sperm chromatin 
which hypothetically may be involved in paternal imprinting. Com- 
plete hydatidiform moles are abnormal diploid pregnancies which 
result from the fertilization of an nucleated ovum. The pregnancies 
are characterized by hypertrophy of the trophoblast, hydropic de- 
generation of all placental villi, absence of a fetus, and a 
propensity to become malignant. The moles have maternal mito- 
chondrial DNA but paternal chromosomes. Diploidy is restored by 
either fertilization by two sperm, or in the majority of cases fertiliza- 
tion by one sperm which undergoes duplication without cytokinesis. 
An analysis of over 1200 cDNA clones from a directionally cloned 
and arrayed nonamplified cDNA library indicates that approximately 
10% are homologous to known DNA sequences, 10% contain 
repetitive elements, less than 1% lack inserts, and the remainder 
represent newly identified genes. Of the newly identified genes, ap- 
proximately 40% contain regions of limited homology which may 
indicate function. The homologous sequences are also providing 
information on tissue specific RNA splicing. In collaboration with 
Dr. Julie Korenberg, chromosomal localization of cDNA clones us- 
ing fluorescent in situ hybridization (FISH) has been initiated. This 
approach has successfully been used to map single copy genes 
with high fidelity. STSs are generated for the cDNAs which are 
mapped using FISH. The STS primers are then used to determine 
the organization of the gene in human sperm chromatin by a PCR 
based assay. Using this assay, cDNAs have been localized to dis- 
tinct sperm chromatin components. 


21368 (ORNL/M-2588, pp. 9) Systematic generation of 
chromosome 5 specific sequence-tagged sites (STSs). Grady, 
D.L. (Los Alamos National Lab., NM (US)); Robinson, D.L.; 
Deaven, L.L.; Wagner, R.P.; Moyzis, R.K.; McPherson, J.D.; Was- 
muth, J.J. Oak Ridge National Lab., TN (United States). Jan 1993. 
DOE Contract W-7405-ENG-36. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The systematic generation of chromosome 5 specific sequence- 
tagged sites (STSs) is in progress, utilizing flow-sorted human 
chromosomes. Chromosomes were purified from either normal 
cells or a monochromosomal cell line. Purity estimates of approxi- 
mately 95% were obtained, yielding a 50-fold enrichment. DNA 
from approximately 200,000 chromosomes was digested with two 
restriction enzymes (usually BamH1 and Hind Ill) and cloned di- 
rectly into the bacteriophage M13 mpl8. One pass sequencing was 
conducted with a Dupont Genesis 2000 automated sequencer. Ap- 
proximately 15% of the greater than 500 random DNA sequences 
analyzed, contain putative coding regions, as determined by DNA 





homology searches, or Grail analysis (Oak Ridge National Labora- 
tory). Following further analysis to identify common human 
repetitive sequences, appropriate PCR oligomers were synthesized 
in unique regions. An acceptable STS-PCR assay yielded the ap- 
propriate size amplification product from hybrid cell line DNA 
containing only human chromosome 5. Eleven cell hybrids which 
retain chromosome 5 from individuals with deletions or transloca- 
tions of the long arm have been isolated. These eleven hybrids, 
along with 12 hybrids with deletions of 5p, represent a natural 
deletion mapping panel which defines 30 discrete segments of 
chromosome 5. To date over 100 of the chromosome 5 STSs have 
been regionally ordered using this mapping panel. The STS mark- 
ers appear to be randomly distributed along the length of 
chromosome 5. The exact order of a subset of STSs was deter- 
mined by the use of radiation hybrid panels of chromosome 5. 
These results demonstrate that a 0.5-1 Mb STS map of chromo- 
some 5 is achievable using these approaches. 


21369 (ORNL/M-2588, pp. 10) DNA fragment sizing by flow 
cytometry. Johnson, M.E. (Los Alamos National Lab., NM (US)); 
Goodwin, P.M.; Ambrose, W.P.; Martin, J.C.; Marrone, B.L.; Jett, 
J.H.; Keller, R.A. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome prograrn contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

The authors have demonstrated flow cytometric detection and 
sizing of single pieces of fluorescently stained lambda DNA (48.5 
kb) and individual Kpn 1 restriction fragments of lambda DNA 
(17.05 kb and 29.95 kb). DNA was stained stoichiometrically with 
an intercalating dye such that the fluorescence from each fragment 
was directly proportional to DNA fragment length. Laser powers up 
to 1 00 mW were used. Transit times through the focused laser 
beam were on the order of milliseconds. Measurements were made 
using time-resolved single photon counting of the detected fluores- 
cence emission from individual stained DNA fragments. Samples 
were analyzed at rates of about 50 fragmehts per second. Mea- 
sured fluorescence intensities of ethidium homodimer stained DNA 
were linearly correlated with DNA fragment length over the range 
measured. Initial sizing accuracy was ~1%. Preliminary size reso- 
lution for full sized lambda DNA was ~4 kb. Results using other 
DNA stains will also be presented. Detection sensitivity and resolu- 
tion needed for analysis of small and large pieces of DNA will be 
discussed. The projected detection range of this technique is from 
~1 kilobase to multiple megabases of DNA. Severa! applications of 
this methodology including DNA sizing and DNA fingerprinting will 
find immediate application in molecular biology where rapid sizing 
of DNA fragments is needed. For example, it will be possible to de- 
termine the location of a transposon insertion site in a cosmid by 
analysis of a rare cutter digest because the restriction digest will 
coritain only 2 or 3 fragment sizes. As resolution improves, it will be 
possible to determine the restriction fingerprint of a cosmid clone in 
which an average of 10 fragments are present. When the measure- 
ment resolution is limited by photoelectron statistics, the fractional 
resolution will be better for larger sized fragments, in contrast to gel 
analysis where the resolution degrades as DNA size increases. 


21370 (ORNUM-2588, pp. 11) DNA sequencing by single 
molecule detection of labeled nucleotides sequentially cleaved 
from a single strand of DNA. Keller, R.A. (Los Alamos National 
Lab., NM (US)); Harding, J.D. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI!; NTIS. 

The authors are developing a laser-based technique for the rapid 
sequencing of 40 kb or larger fragments of DNA at a rate of 100 to 
1000 bases per second. The approach relies on fluorescent label- 
ing of the bases in a single fragment of DNA, attachment of this 
labeled DNA fragment to a support, movement of the supported 
DNA into a flowing sample stream, and detection of the individual 
fluorescently labeled bases by laser-induced-fluorescence as they 
are cleaved from the DNA fragment by an exonuclease. The ability 
to sequence large fragments of DNA will reduce significantly the 
amount of subcloning and the number of overlapping sequences 
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required to assemble megabase segments of sequence informa- 
tion. Progress in single molecule detection, measurement of the 
lifetimes of single molecules, fluorescent labeling of long strands of 
DNA, and suspension of single strands of DNA are discussed. 


21371 (ORNL/M—2588, pp. 12) Genetic analysis of YAC in- 
tegrity following yeast transformation and mitotic growth. 
Kouprina, N. (National Institute of Environmental Health Sciences, 
Research Triangle Park, NC (US)); Eldarov, M.; Larionov, V.; 
Moyzis, R.; Risnick, M. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Grder Number 
DE93006842. Source: OSTI; NTIS. 

It is essential for the accurate characterization of the genome 
that the DNA within YACs be an exact replica of that in human 
cells, that there not be cioning artifacts and that the YACs be sta- 
ble within yeast. However, present YAC cloning systems produce 
several types of cloning “errors” including co-cloned DNA se- 
quences, rearrangements during transformation and instabilities 
during growth. The authors have developed genetic systems that 
can signal physical changes in YACS. In these studies a cassette 
Alu-HIS3-Alu has been targeted to YAC12 which contains 360 kb 
from chromosome 21 (McCormick et al., 1990). These model YACs 
(telomere TRP1 —HIS3-—CEN URA3 telomere) were examined for 
loss of the HIS3 marker during transformation and subsequent mi- 
totic growth. The frequency of internal deletions in mitotically 
growing cells was approximately 10-4 to 10-%. Physical analysis 
of 30 hiss- TRP1* URA3* colonies revealed the replacement of 
the 360 kb parental YAC by a smaller YAC, 50 to 310 kb in size. 
The new YACs contained the original telomeres. A likely source of 
deletions is recombination between repeats such as Alu’s. These 
results are in sharp contrast to those obtained with YACs undergo- 
ing transformation. It was found that nearly 30% of the transformed 
YACs lacked the HIS3 marker. The transformation-associated loss 
was also due to deletion, with the size varying between 50 and 
180 kb. As expected a high frequency of deletions was observed 
even in YACs retaining the HIS3 marker; 10% of the HIS* YACs 
exhibited deletions in the range of 50-100 kb. Similar results were 
obtained with another YAC containing a 360 kb insert of mouse 
DNA. Possible sources of the unexpected high level of 
transformation-associated rearrangements include methods of YAC 
isolation/preparation and transformation. Regardiess of the rea- 
sons, the high level was subject to RAD52 control. 


21372 (ORNL/M-2588, pp. 13) High-precision mapping of 
YAC clones onto chromosome 21 by fluorescence in situ hy- 
bridization and image analysis. Marrone, B.L. (Los Alamos 
National Lab., NM (US)); Campbell, E.W.; Yoshida, T.M.; Anzick, 
S.L.; McCormick, M.K.; Deaven, L.L. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

YAC clones containing human chromosome 21 DNA inserts 
(100-400 kb, 200 kb average) from flow sorted chromosomes have 
been mapped onto human diploid fibroblast metaphase chromo- 
somes by fluorescence in situ hybridization (FISH) and digital 
imaging microscopy. The goals are: to provide a complete long- 
range physicai map of chromosome 21 with 1 Mb resolution 
between YACS; and to provide sub-regional location and ordering 
of known and unknown markers on the long arm of chromosome 
21, particularly in the Down syndrome region (q22). Mapping of the 
fluorescent DNA probe to its location on the chromosome in a 
metaphase spread is done using a procedure modified from Lichter 
et al. (Science 247:64, 1990). YAC clones are indirectly labeled 
with fluorescein and the total DNA of the chromosome is counter 
stained with propidium iodide. Using a 520 nm long pass emission 
fiter both the FISH signal and the whole chrcmosome can be 
viewed together. One image is acquired for each chromosome of 
interest containing the fluorescent probe signal in a metaphase 
spread. From the digitized image the fluorescence intensity profile 
through the long axis of the chromosome gives the total chromo- 
some length and the probe position. The map position of the probe 
is expressed as the fractional length (FL) of the total chromosome 
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relative to a fixed reference point which is designated FLpter. From 
each hybridization, 20-40 chromosomes/images are analyzed. Us- 
ing this rapid and simplified procedure 47 YACs have been mapped 
onto chromosome 21 thus far. The mapped probes include 12 
known markers and structural landmarks (telomeres and cen- 
tromere). To confirm the order of a dense population of YACs within 
the Down syndrome region, a two color mapping strategy is used 
which involves locating an anonymous YAC relative to one or two 
known markers on metaphase chromosomes. Our chromosome 21 
metaphase map has a 1-2 Mb resolution and the FL measurement 
of each probe has a typical standard error of 0.5 Mb. 


21373 (ORNL/M-2588, pp. 14) Automated methods for 
large-scale physical mapping. Medvick, P.A. (Los Alamos Na- 
tional Lab., NM (US)); Beugelsdijk, T.J. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251-—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

The Center for Human Genome Studies (CHGS) at Los Alamos 
National Laboratory (LANL) needs to produce high-resolution grid- 
ded membranes for screening their cosmid and YAC libraries. The 
demand for these membranes has been steadily increasing and is 
projected to drastically increase with the construction and distribu- 
tion of additional libraries. Since March of 1992, a prototype 
automated system developed at LANL has been producing gridded 
membranes from our Chromosome 16 cosmid library. The system 
produces eight dupticate membranes in 2.5 hours, with each mem- 
brane representing up to 16 plates of the cosmid or YAC library. A 
technician is required only to provide the initial setup. Hardware 
and software improvements to the prototype, to improve user 
friendliness, permit random-order presentation of microtiter plates 
and list correctly completed plates at the end of a gridding session. 
The addition of blunt-tipped gridding tools now allow the gridding of 
YAC libraries. The ability to replicate libraries, another frequently re- 
peated task at the CHGS, has been added. This addition required 
that another pair of microtiter plate dispenser/restackers, a second 
barcode reader, and software routines also be added. Ongoing 
modifications to three system components on the prototype will in- 
crease system throughput. Increasing the size of the membrane 
holders will permit the gridding of twelve membrane copies from 
each plate presentation, and, thus, will reduce setup and cycling 
time. An additional tool drying station, along with a third gridding 
tool, will permit increasing robot speed, while allowing sufficient 
time for the gridding tools to dry between microtiter well sampling. 
We are also exploring the possibility of converting to high-density 
microtiter plates (384 well) with matching gridding tools. This will 
result in an immediate factor of 4 increase in throughput. 


21374 (ORNL/M-2588, pp. 15) Strand-specific orientation 
of satellite DNA sequences determined by fluoresent in situ 
hybridization. Meyne, J. (Los Alamos National Lab., NM (US)); 
Goodwin, E.H. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
in Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

A modification of the FISH procedure was used to demonstrate 
that satellite DNA sequences have distinct patterns of orientation 
on specific chromosomes. Some chromosomes, usually those with 
large blocks of tandem repeats, have sequences aligned in both 
the 5’ to 3’ and 3’ to 5’ directions. Other chromosomes have se- 
quences aligned in the same orientation in a head-to-tail fashion. 
As the resolution of the FISH method is not absolute, the latter pat- 
tern must be considered to be the predominant orientation of the 
repeat. The method employed here would not detect very low num- 
bers of repeats oriented in the opposite direction. It is known that 
many of the ubiquitous repeats such as Alu are aligned in both the 
5’ to 3’ and 3’ to 5’ directions. As expected, the in situ hybridiza- 
tion pattern of these repeats were essentially the same in 
appearance with the strand-specific method as with the standard 
protocol for FISH. The alpha satellite, beta satellite, and simple se- 
quence repeats of the classical human satellite DNA sequences 
demonstrated the chromosome dependent pattern described 
above. That is, some of the chromosomes showed hybridization to 
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only one chromatic, while a few of the major heterochromatic sites 
of other. chromosomes, most notably 1, 9, and/or 16, had fluores- 
cent signals on both chromatids. The major satellite DNA of mouse 
and the non-telomeric locations of the telomeric sequence in some 
mammalian species also have a strand-specific orientation. This 
work was supported by grants from the U.S. Department of En- 
ergy. 


21375 (ORNL/M-2588, pp. 16) Interval graph algorithms for 
physical map assembly. Mundt, M.O. (Los Alamos National Lab., 
NM (US)); Faber, V.; Soderlund, C.A.; Rivenburgh, R.; Goldberg, 
M.; Pecherer, R.M.; Ford, A.A.; Torney, D.C. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Interval graphs can be used to integrate pairwise overlapping 
clones into a physical map by enforcing the constraint that clones 
are fragments from a linear DNA molecule (Benzer). A graph rep- 
resents the connectivity of a physical map when we take clones for 
vertices and overlaps for edges. We developed algorithms to de- 
tect ‘forbidden features’ of a map, including either cyclical 
structures (involving more than three clones) or branching. We im- 
plemented the Modified PQ-tree algorithm of Korte and Mohring to 
provide an interval representation for a physical map. Furthermore, 
since some overlaps participate in forbidden features, we have per- 
formed Monte Carlo experiments in which a map is constructed by 
including edges according to their probabilities and the resulting 
graph is kept if it is an interval graph. Thus, the probabilities of 
edges can be refined to reflect the local properties of many over- 
lapping clones, and this has been achieved in the cosmid map of 
Human chromosome 16. So that a user could easily use the inter- 
val graph algorithms, along with accessing data and alternative 
algorithms, the MAP software system was developed, based on a 
previous system for manipulating graphs. We have been connect- 
ing MAP with a database, allowing the user to interactively build, 
store, and reach consensus on multilevel genome maps. We have 
used this software to identify potential problems in the cosmid map 
of chromosome 16, largely due to repeated DNA sequences. The 
same algorithms can aid in the integration of YAC clones into the 
map, using STS sequences or Alu-PCR for anchoring. Chimeric 
YACs can be detected if they lead to forbidden structures. Our 
algorithms can be used to explore maps produced by other tech- 
niques as the genetic algorithm of Fickett and Cinkosky. Other 
generalizations of a graph representing a map may prove useful. 


21376 (ORNL/M-2588, pp. 17) Construction and characteri- 
zation of a human genomic YAC library with a low frequency 
of chimeric clones. Munk, C. (Los Alamos National Lab., NM 
(US)); Saunders, E.; Campbell, E.; Shera, K.; Schor, P.; Mc- 
Cormick, M.K.; Deaven, L.; Moyzis, R. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Yeast artificial chromosomes (YACS) have been constructed us- 
ing DNA isolated from an apparently normal, spontaneously 
transformed human lymphoblast cell line, GM 130 (46XY). High 
molecular weight DNA was prepared in low melt agarose plugs, 
partially digested by competition of EcoRI! with EcoRI Methylase, 
ligated to YAC vectors pJS97 and pJS98, and transformed into S. 
cerevisiae strain YPH 250. Approximately 40,000 YACs with an av- 
erage size of 180 kb have been identified, which is estimated to be 
2X coverage of the genome. The frequency of chimeric YACs was 
estimated by fluorescent in situ hybridization (FISH) to human 
metaphase chromosomes. Fifteen of sixteen YACs resulted in a 
single, discrete FISH signal on homologous chromosomes. The re- 
maining YAC resulted in two FISH signals in ~50% of the 
metaphases. This could be due to a chimeric clone or to the pres- 
ence of repetitive sequences on the YAC, since the FISH signals 
were located at the telomeres of the chromosomes. If the YAC is a 
chimera, then the frequency of chimeric clones may be up to 6% in 
this library. The availability of non-chimeric YAC clones will facilitate 
construction of accurate physical maps of human chromosomes. 





21377 (ORNL/M-2588, pp. 18) A loosely-coupled, dis- 
tributed laboratory notebook for the cDNA community. 
Pecherer, R.M. (Los Alamos National Lab., NM (US)); Gatewood, 
J.M. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OST]; NTIS. 

There are many precedents for the use of commercial Database 
Management Systems (DBMS) to provide laboratory support for 
mapping and sequencing, and several, central repositories for map 
and sequence data. We are now developing a distributed, loosely- 
coupled database to link collaborating cDNA researchers into a 
network for localized project support, data sharing across projects, 
and global resource management. A database schema and a 
collection of interactive tools have been designed to provide man- 
agement of cDNA clones, sequencing experiments, sequences, 
mapping experiments, and features. The database schema con- 
sists of a core of objects, relationships and attributes common to 
all projects, and a non-core portion customizable by individual labs. 
The interactive tools are being built around the schema core, and 
are customizable in terms of behavior. We have taken this ap- 
proach in the interests of using the database and interface as a 
linking node at multiple sites engaged in various activities. When 
sequence data are entered, vector sequences, cloning artifacts and 
repeats are tagged. Sequence similarity and homology detection 
are time-consuming operations and the subject of much research. 
Our approach is to perform comparisons using packaged software 
(such as BLAST or FASTA) and record results as time-stamped 
sequence features with annotation for begin, length, statistical simi- 
larity, etc. All values are obtained by parsing BLAST/FASTA output 
and are subject to user editing and confirmation. Since we can 
generate databases for any interesting sequences for BLAST/ 
FASTA, we can use a single, uniform mechanism for detecting vec- 
tor, repeats, cloning artifacts, previously encountered sequences 
and GenBank homologies. Further, we use the results of prior re- 
peat homology comparisons to filter GenBank homologies to 
eliminate homologies due only to repeats. 


21378 (ORNUM-2588, pp. 19) Construction of restriction 
maps using simulated and real data. Soderlund, C. (Los Alamos 
National Lab., NM (US)); Hildebrand, C.; Doggett, N.; Burks, C. 
Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

GRAM (Genomic Restriction Map Assembly) is a software tool 
that takes as input the fragment data for a set of clones and out- 
puts one or more possible partial restriction maps. The algorithm 
uses two steps: (1) determine the set of unique fragments, and (2) 
permute the fragments such that the maximum number of frag- 
ments within each clone are contiguous. Due to the uncertainty in 
the data, step 1 cannot always be determined perfectly; the user 
can query the data through an interactive interface and detect 
these anomalies. Step 1 uses an algorithm based on clustering 
techniques 1, step 2 uses a modification of the shuffle 2 routine 
used for sequence assembly, and the graphics are a modification 
of the graphics written for a previous restriction map assembly 
systems. We will show results from simulated data and from exper- 
imentally derived chromosome 16 data, as follows: (1) We will 
show, through simulated input data, that if there are no uncertain- 
ties in the data, GRAM gets the correct solution. (2) By adding 
uncertainty to the data, we will show that GRAM still arrives at a 
solution that is close to optimal, and that it is generally easy to de- 
tect the source of uncertainty in the data using the interactive 
graphics. (3) We will show examples of where GRAM was able to 
detect anomalies in real data, such as repeats and chimeric clones. 
(4) We will show some restriction maps assembled from real data. 


21379 (ORNL/M-2588, pp. 20) Assistance for ethical, legal, 
and social Issues projects. Yesley, M.S. (Los Alamos National 
Lab., NM (US)). Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
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In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Michael S. Yesley, working closely with Daniel W. Drell at the 
Human Genome Program Office, coordinates the DOE program on 
the ethical, legal, and social issues (ELSI) raised by the Human 
Genome Project. In this role, Yesley is involved in establishing the 
direction of the DOE ELS! program, serving as liaison with grant 
recipients and potential grant applicants, reviewing grant preappli- 
cations, arranging peer-review and technical evaluations of grant 
proposals, developing additional activities in support of the program 
including assembling the group of contractors into an informal 
consortium focusing on privacy and confidentiality issues, and rep- 
resenting DOE at meetings of the DOE-NIH Joint ELSI Working 
Group and other ELSI conferences and workshops. 


21380 (ORNL/M-2588, pp. 21) Development of mass spec- 
tromeiry detectors. Benner, W.H. (Lawrence Berkeley Lab., CA 
(US)); Hom, K.; Rose, G.; Jaklevic, J. Oak Ridge National Lab., TN 
(United States). Jan 1993. DOE Contract AC03-76SF00098. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Two major problems must be addressed before mass spectrome- 
try can be routinely applied to the sizing of large DNA fragments. 
The size of fragments that can be ionized and vaporized must be 
increased beyond the current limits. The second problem, which 
has been our focus, is the development of impact ion detectors 
that can respond to impacts of large ions. Future mapping and se- 
quencing efforts employing mass spectrometry would benefit from 
the development of ion detectors that would be sensitive to ions 
larger than several hundred thousand daltons, the approximate up- 
per limit reported for the mass spectrometric analysis of proteins. 
We have approached these problems by constructing a mass 
spectrometer test stand that can be optionally adapted for DNA 
fragment ionization studies or detector testing. Aluminum oxide and 
lead oxide based ion multipliers are being incorporated into a 
detector module so that their efficiency for large ions can be com- 
pared. Bolometric detectors measure the temperature jump that 
occurs when the kinetic energy of an ion is converted to heat dur- 
ing impact. New bolometers display a timing resolution of about 
100 ns, a marked improvement over older versions. Several tribo- 
luminescent materials have been identified for use as substrates 
for molecular impacts. In this sensor, light is emitted from the tribo- 
luminescent crystal when it is fractured by an impacting ion. 
Electron-trapping (ET) materials capture low energy electrons in 
centers that can be stimulated to release the electron when the 
trap is vibrated by a phonon. As the electron falls to its ground 
state, a photon is emitted and detected by a photomultiplier tube. 
The phonon is produced when the kinetic energy of an ion is con- 
verted to heat following impact with the ET material. We will 
present testing methods, modelling approaches, and sensitivity 
analyses for these detectors. 


21381 (ORNL/M-2588, pp. 22) The Isolation and mapping 
of chromosome 21 cDNA clones. Cheng, J.F. (Lawrence Berke- 
ley Lab., CA (US)); Zhu, Y.; Torok, T.; Scott, D. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Two methods based on hybridization of homologous sequences 
have been used to isolate chromosome 21 specific CDNA clones. 
The first method is derived from the cDNA selection method previ- 
ously described by Lovett et al. and Parimoo et al., in which 
genomic DNA is immobilized on a solid support and used to cap- 
ture cDNA sequences. The second method employs dot blot or 
plaque hybridizations of individual cDNA clones with genomic DNA, 
in which cDNA is immobilized on nylon filters. Three cDNA libraries 
(fetal whole brain, HeLa cell and normalized thymus) are being 
screened for chromosome 21 specific clones. A flow-sorted chro- 
mosome 21 cosmid library is the source of genomic DNA probes. 
This cosmid Ebrary, which contains 6-fokd coverage of chromo- 
some 21, is free of mouse and rDNA clones. Twelve cosmids were 
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pooled, and DNA was prepared from these pools. In our cDNA se- 
lections, pooled cosmid DNA was biotinylated and hybridized to the 
cDNA libraries. The cDNA and cosmid DNA hybrids were then 
immobilized on strepavidin coated magnetic beads, and the hy- 
bridized cDNAs were recovered by PCR amplification. This method 
is straightforward and works on both non-normalized and normal- 
ized libraries. This metnod, however, requires secondary screening 
to distinguish the selected cDNA from clones which bound non- 
specifically. In the filter hybridizations, pooled cosmid DNA was 
labeled and hybridized to the cDNA libraries on filters. Multiple 
copies of the same cDNA filter were prepared, and each was 
hybridized to a different set of cosmid pools. The cDNA clones hy- 
bridized to only one set of cosmid probe were examined further by 
probing back to the cosmid clones. This method is even simpler 
than the selection method, and the positive cDNA hybridizations 
are easily distinguishable from those due to the repetitive 
sequences. All cDNA isolates are being hybridized to a set of chro- 
mosome 21 YAC clones whose chromosomal locations were 
determined by a STS contig map. 


21382 (ORNL/M-2588, pp. 23) Physical mapping of human 
chromosome 21 in YACs. Gingrich, J.C. (Lawrence Berkeley 
Lab., CA (US)); Shadravan, F.; Thomson, J. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

YAC contigs on chromosome 21q22.3 compiled using a combi- 
nation of the screening approaches described below will be 
presented. The results confirm mapping of many of the clones on 
the chromosome 21 contig map recently published by Chumikof et 
al.. However, we have been unable to confirm some clones and 
have added additional clones to the published contig map. Further- 
more we find a different map order for some of the STSs. YAC 
contigs on chromosome 21q22.3 are being generated from clones 
derived from four YAC libraries by both hybridization and STS- 
based screening strategies. In the hybridization-based strategy, 
Alu-PCR products from cosmids and YACs that have been region- 
ally assigned on chromosome 21 were used as probes for 
Southern dot blot hybridization to identify overlapping clones from 
the LANL flow-sorted chromosome 21 YAC library. DNA from pools 
of YACs from the ~2,000 member library, along with control posi- 
tive YACs and YACs from a chromosome 21 library made at LBL 
were PCR-amplified and probed. Overlapping clones have been 
confirmed by electrophoretic separation of the Alu-PCR amplified 
products from the clones in parallel to PCR products used as the 
probe. The high throughput of this screening method allowed 
screening 50 probes per week by one person. The STS-based 
screening strategy recently published by Amemiya et al. for the 
Washington University YAC library has been extended to include 
STS screening of the total genomic CEPH YAC library. We have 
used the pools from the Washington University and CEPH YAC Ili- 
braries to identify clones for known STSs on chromosome 21. 
Collaborations with other groups have identified a number of YACs 
on numerous other chromosomes. 


- 21383 (ORNL/M-2588, pp. 24) A fluorescence in-situ hy- 

bridization (FISH) map of human chromosome 21 consisting of 
30 genetic and physical markers on the coromosome: Local- 
ization by FISH of 137 additional YAC and cosmid clones with 
respect to these markers. Gingrich, J.C. (Lawrence Berkeley 
Lab., CA (US)); Shadravan, F.; Lowry, S.R. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). in Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

In order to rapidly map new anonymous clones on human chro- 
mosome 21, a FISH map of human chromosome 21 was created 
from DNA markers that have been used in physical and genetic 
maps of the chromosome. The map was compiled using yeast arti- 
ficial chromosome (YAC) probes that encode markers distributed 
along the q arm of the chromosome. Forty-three YACs that encode 
one of 28 different genetic and physical loci were used to compile 
this map. Two additional probes that recognize the centromere and 
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the rDNA repeat sequences in the p-arm were also placed as ref- 
erence markers on the map. For each probe, the location of the 
fluorescent hybridization signal was measured on metaphase chro- 
mosomes with respect to fractional chromosome length from p-ter 
(FL). The standard error (Sx) from 9 to 63 measurements of FL for 
the marker DNA probes indicate that the location of the chromo- 
some markers is established to +/- 1.9 Mb, assuming the 
chromosome is 50 Mb in size. As determined by FISH, the relative 
order and separation of the markers corresponds to other physical 
maps of the chromosome. Fifty- one additional YAC and 86 cosmid 
clones were also localized by FISH with respect to the markers on 
the FISH map. The cosmids, chosen at random from a flow-sorted 


chromosome 21 cosmid library, show some biases in chromosome 
distribution. 


21384 (ORNL/M-2588, pp. 25) Physical mapping of human 
chromosome 21 in bacteriophage P1. Gingrich, J.C. (Lawrence 
Berkeley Lab., CA (US)); Shadravan, F.; Scherer, S. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

In preparation for a large scale DNA sequencing project of a 3-4 
Mb region of human chromosome 21q22.3, we are generating a 
STS-based physical map of the region rooted first in YAC clones 
(see abstract by Gingrich, Shadravan, and Thomson). The STSs 
are being used to isolate the homologous bacteriophage P1 clones. 
The P1 clones will then be used as the sequencing template by 
the directed strategy developed at LBL for the Drosophila genome 
project. Bacteriophage P1 clones are being identified by STS 
screening pools of clones from a 3X coverage human genomic P'1 
library obtained from DuPont. The DuPont P1 library is arrayed in 
~125 microtiter plates. Each plate well contains twelve clones. The 
arrayed library has been pooled by plate and by plate position. 
Clones in the P1 library from chromosome 21q22.3 are being iden- 
tified by STS screening first using available STS sequences. 
Additional STSs are being generated with the goal of one STS ev- 
ery 75 kb, about three times the number available now. New STSs 
are being generated from the sequence of M13 subclones from 
cosmids known to be contained within the YAC contigs and by se- 
quencing ends of YACs within the contigs. Another source of STSs 
are a subset of the chromosome 21 polymorphic repeats being 
characterized here (see abstract by Lowry et al.). STSs are also 
being generated from ends of P1 clones for closure of the P1 con- 
tigs. Together, these approaches will identify the clones in the 
bacteriophage P1 library which come from chromosome 21q22.3. 


21385 (ORNL/M-2588, pp. 26) A fast thermal cycler utiliz- 
ing standard microtiter plates. Hansen, A.D.A. (Lawrence 
Berkeley Lab., CA (US)); Hugentobler, M.; Searles, W.L.; Jaklevic, 
J.M. Oak Ridge National Lab., TN (United States). Jan 1993. DOE 
Contract AC03-76SF00098. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

We have developed a fast thermal cycler designed to perform 
the protocols for PCR (R) amplification in standard, thin-walled 
polycarbonate 96-well microtiter plates in a manner amenable to 
robotic handling. After loading with reagents, the plate is clamped 
with a heated lid without the need for individual well caps or other 
seals requiring manual intervention. Heat is transferred to the plate 
by rapidly-flowing circulating water in direct contact with the under- 
side of the plate. This water flow may be switched among four 
reservoirs, normally hekd at 94°C, 550°C, 720°C and 40°C. The 
three hot flows provide the appropriate temperatures for DNA de- 
naturization, primer annealing and extension, while the cold flow is 
used only at the end of the cycling process to terminate any further 
reactions and to allow the plate to be held in the apparatus until it 
is removed. Direct temperature measurements show that a 50 ul 
volume of liquid in a well reaches thermal equilibrium (within 
~10°C of end-point) in 10 to 12 seconds under these switching 
conditions. All water flow components have low thermal mass, and 
the water flow rate is equal to several under-plate volumes per 
second. This allows a three-temperature cycle to be completed in 
less than one minute: an amplification to be completed in less than 





half an hour. In the present apparatus, one set of reservoirs can 
supply controlled-temperature flows to six plate stations. Tests 
using a 600 bp fragment showed uniform amplification and no de- 
tectable undesired sequences in wells at all locations in the plate. 
The combination of (i) use of standard plates, (ii) no need for spe- 
cial plate caps, (iii) amenability for robotic loading and unloading, 
and (iv) fast cycling mean that this apparatus has the potential to 
greatly increase the throughput of DNA amplifications as required 
to meet the goals of the Human Genome Project. 


21386 (ORNL/M-2588, pp. 27) Automation of a large-scale 
directed sequencing strategy. Jaklevic, J.M. (Lawrence Berkeley 
Lab., CA (US)). Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract AC03-76SF00098. (CONF-930251-: 3. hu- 
man genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

This specific activity illustrates many of the more general fea- 
tures of the instrumentation development program. Protocols are 
designed around a series of discrete modules which are then inte- 
grated into a complete system capable of carrying out specific 
protocols required in the experiments. These modules are either 
custom designed and fabricated within the laboratory or adapted 
from existing commercial instruments where appropriate. The 
instruments are then integrated into a functioning system with com- 
puter control of individual modules coupled with automated sample 
tracking, data acquisition, and record-keeping. Functions that are 
currently carried out with existing modules include automated 
colony picking, library replication and pooling, preparation of poly- 
merase chain reactions, and loading of agarose gels for assays. A 
significant improvement in system throughput and reliability has 
been achieved with the development of a dedicated image acquisi- 
tion and data analysis system which facilitated the accurate 
determination of transposon locations in individual, mapped P1 
clones. Sequence analysis is performed using a commercial se- 
quencer following preparation of sequencing reactions using a 
protocol developed from a commercial robot using recently devel- 
oped software. An overall approach to system integration of 
sample handling and data manipulation has been designed and 
partially implemented. The modules developed for this protocol are 
adaptable for use in other applications. In addition, there are other 
modules under development that will eventually be integrated into 
the system to improve throughput. These include a multiple, 96- 
well microtiter plate thermal cycler capable of simultaneous, 
high-speed cycling of multiple microtiter plates, and a 96-well 
custom oligosynthesizer. The application of this overall systems ap- 
proach will be discussed in the context of large-scale directed 
sequencing together with reference to other potential applications. 


21387 (ORNL/M-2588, pp. 28) An imaging station designed 
to operate in an integrated system performing large scale di- 
rected sequencing and physical mapping. Katz, J.E. (Lawrence 
Berkeley Lab., CA (US)); Jaklevic, J.M.; Kolbe, W.F.; Meng, J.D. 
Oak Ridge National Lab., TN (United States). Jan 1993. DOE Con- 
tract AC03-76SF00098. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

An imaging station capable of automated data acquisition, analy- 
sis, and interpretation has been designed to facilitate biological 
procedures including transposon insert analysis and STS pool 
analysis. The station can stand alone, but is intended to operate as 
part of a larger integrated system performing large scale directed 
sequencing and physical mapping tasks. The imaging system is 
based upon a cooled CCD camera for low light level detection with 
an associated computer controlling sample manipulation, image ac- 
quisition, instrument operation, and data processing. The analysis 
of images is facilitated through the use of standard sample hoklers 
which register objects (e.g., gels, microtiter plates) at specific loca- 
tions within the CCD image field. The sample holders are designed 
to be compatible with other automated components of the system. 
Image processing algorithms have been integrated into several au- 
tomated analysis programs. These programs can automatically find 
gel lanes, locate peaks, and provide line scans of data. Multiple 
calibration lanes are fitted to an exponential function which is then 
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used as a basis for computation of fragment sizes. For transposon 
insert analysis, 14 x 14 cm agarose gels with 32 lanes are used. In 
the case of STS pool analysis, 96 data lanes are automatically 
characterized on a similar size gel previously loaded under robotics 
control. Data from the image analysis are then processed to deter- 
mine particular biological parameters of interest. An important 
component of the analysis is the precise assignment of fragment 
length using multiplex calibration lanes. Experience with both trans- 
poson and pool analysis has demonstrated that the results 
obtained from the automated system yield superior accuracy and 
reproducibility in significantly less time than existing manual meth- 
ods and provide output data directly compatible with our database 
system. 


21388 (ORNL/M-2588, pp. 29) Construction of a bacterio- 
phage P1-based physical map of the Drosophila melanogaster 
genome. Kimmerly, W.J. (Lawrence Berkeley Lab., CA (US)); Eric- 
sson, C.; Hubbard, O.; Stevko, V.; Stultz, K.; Martin, C.H.; Rubin, 
G.M.; Palazzolo, MJ. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

We are constructing a physical map of the 125 megabase eu- 
chromatic genome of the fruit fly Drosophila melanogaster based 
on a five-hit P1 genomic library consisting of approximately 10,000 
clones (of 90 kb average insert size) by a double-ended clone lim- 
ited approach. We use a PCR screening assay to map 
sequence-tagged site (STS) markers to various members of the 
genomic library. The STS markers come from three sources: (a) 
known genes from databases, (b) genomic DNA flanking P ele- 
ment insertions recovered from lethal enhancer trap lines, (c) and 
the terminal sequences from the genomic inserts of individual P1 
clones (hence the term, double-end clone-limited strategy). For this 
approach, we have devised a P1 DNA template preparation proto- 
col which allows direct sequencing using fluorescently-labelled 
dideoxynucleotide chain terminators and the AB! 373A DNA Se- 
quencer. The STS markers obtained from the above three sources 
are used to devise primers for PCR, which are in turn used to 
screen pools of P1 clones to determine the members of the library 
that share a particular STS. This information allows the assembly 
of P1 contigs, overlapping P1 clones which cover large regions of 
the fly genome. To establish the validity of this approach to 
genome mapping, and to provide a measure of the completeness 
of the P1 genomic library, we are currently building P1 contigs to 
three regions of the fly genome. Two of these regions, the Bithorax 
complex (BX-C) and the Antennapedia complex (ANT-C) encode 
several key developmental regulatory genes. The third region we 
are studying is the 1.8 megabase 34D-36A region of chromosome 
2L, which contains the well-studied alcohol dehydrogenase (Adh) 
gene. The FI clones assigned to each of these contigs will later be 
used to generate sequencing templates for our long-term goal, the 
elucidation of the sequence of the entire euchromatic genome of 
the fly. 


21389 (ORNUM-2588, pp. 30) Automation of gel-based 
PCR assays. Kolbe, W.F. (Lawrence Berkeley Lab., CA (US)); 
Jaklevic, J.M.; Katz, J.E.; Palazzolo, M.J.; Pollard, MJ. Oak Ridge 
National Lab., TN (United States). Jan 1993. DOE Contract AC03- 
76SF00098. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Assays based on the detection of PCR amplification play a key 
role in almost all of the mapping and sequencing projects currently 
underway in the LBL Human Genome Center. In the next few 
years, biologists in the Center plan to map thousands of sequence 
tagged sites (STSs) requiring hundreds of thousands of PCR as- 
says. A similar large number of PCR reactions will be required to 
support large-scale sequencing efforts. The setup and analysis of 
PCR reactions are in fact the major rate-limiting bottleneck in the 
Centers biological experiments. For this reason, the instrumenta- 
tion group has set out to develop automated procedures for 
performing gel-based PCR assays. Specific steps in the protocol 
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which have been automated or are in the process of automation in- 
clude preparation of PCR reactions, loading of agarose gels with 
PCR products, running gels in multiplex systems designed for high 
throughput and direct digitization of ethidium bromide stained gels. 
The resulting images are then analyzed for the presence or ab- 
sence of PCR products together with precise measurements of 
fragment sizes for transposon sequencing and mapping. A key to 
the approach is the use of standardized formats for gel casting and 
lane loading. This facilitates robotic gel handling and improves the 
efficiency with which the software can locate individual lanes within 
the image. The PCR reactions and gel loading are performed using 
a Beckman Biomek robot which has been modified to accommo- 
date the specific tools developed at our laboratory. Custom 
software modules, used in the development of control programs, 
provide access to these specific tools. A modular, cooled multi-gel 
system capable of running five, 32-lane gels at a time has been 
developed. Special consideration has been given to the stability 
and uniformity of the agarose gel separations in order to reduce 
“smiles” in individual bands and curvature in the lanes. 


21390 (ORNL/M-2588, pp. 31) Automated determination of 
PCR-amplified DNA concentrations by fluorescence detection. 
Kolbe, W.F. (Lawrence Berkeley Lab., CA (US)); Palazzolo, M.J.; 
Katz, J.E.; Jaklevic, J.M. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract AC03-76SF00098. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

PCR-based STS content assays are a powerful and proven tool 
for the construction of physical maps. The mapping of even moder- 
ately sized genome can require the performance of tens, and even 
hundreds of thousands of individual PCR reactions. One of the 
rate-limiting factors in this type of analysis is the characterization of 
the PCR products by gel electrophoresis, even though it is only the 
presence or absence of a PCR product and not its precise size 
that is of interest. Recently others have developed a qualitative 
scoring system for the detection of amplified PCR products based 
on the enhancement of ethidium bromide fluorescence in the pres- 
ence of dsDNA. We have incorporated this technique into a 
machine for automatically analyzing PCR samples loaded into 96- 
well microtiter plates. Ethidium is added to each well and a UV 
fluorescence image is obtained with a cooled CCD camera. The 
digitized image is then analyzed by processing software which 
locates the central area of each well, measures its integrated inten- 
sity and predicts the DNA content based upon comparison with 
concentration standards loaded into a few of the wells. We will dis- 
cuss the results obtained with this instrument and compare them 
with the more traditional gel electrophoresis approach. The range 
of DNA concentrations which can be determined as well as the 
precision of the measurements will be described. Measurements 
using fluorescent dyes other than ethidium bromide as a means of 
determining DNA content will also be discussed. 


21391 (ORNL/M-2588, pp. 32) HGCdb: A database for hu- 
man DNA sequence information. Lewis, S. (Lawrence Berkeley 
Lab., CA (US)); McCarthy, J.; Theil, E.; Aggarwal, A.; Davy, D.; 
Pitluck, S.; Palazzolo, M. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract AC03-76SF00098. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

HGCdb is a variant of ACeDB, a suite of database and display 
software originally developed by Richard Durbin and Jean Thierry- 
Mieg to meet the needs of the C. elegans project. It includes all 
the functionality found within ACeDB and extends those capabilities 
to meet the new requirements of the LBL chromosome 21 se- 
quencing project. There are three aspects - schema design, data 
presentation, collaboration - of ACeDB that make it an attractive 
approach. First, one unique feature of ACeDB is the ability to con- 
tinuously refine the database schema to match ongoing research 
needs. This is a critical feature enabling timely responses to labo- 
ratory requirements. Second, numerous graphical displays of 
genomic data are already available, saving us considerable devel- 
opment effort. Furthermore, ACeDB provides an independent 
simple graphics library that is completely portable across many 
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platforms. This enables us to quickly develop our own customized 
data displays as required (as we have done for flyDB developed 
for the Drosophila physical mapping project). Finally, ACeDB is 
also being used for human sequencing data at the Sanger Se- 
quencing Center in Cambridge, U.K. The database must record: all 
the subclones derived from each P1 clone, the P1 subclone map, 
the transposon insertion map of each subclone, descriptions of all 
the transposon inserted priming sites derived from each subclone, 
and the sequencing status and results for every priming site. The 
recorded data are available both graphically and computationaily. 
This physical map and sequence data on chromosome 21 gener- 
ated by the project are available to the community through this 
database. The data includes not only LBL’s P1 physical map but 
also the corresponding linkages to the Genethon YAC map 
provided by STS’s derived at both laboratories. The database in- 
corporates high resolution maps of individual P1’s made before 
sequencing and the sequence data itself. 


21392 (ORNL/M-2588, pp. 33) A method for heterozygous 
carrier screening using an E. coli mismatch binding protein 
mutS. Lishanskaya, A.|. (Lawrence Berkeley Lab., CA (US)); Rine, 
J. Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The proposed method makes use of the ability of MutS, one of 
the E. coli mismatch repair proteins, to recognize and bind to DNA 
molecules containing mismatches. The experimental strategy is as 
follows. The genomic DNA sequence of interest is PCR amplified 
using 5’-end labeled primers, and the resulting PCR products are 
denatured and reannealed. In the case of heterozygote carriers of 
any mutation within the amplified sequence, 4 different hybrid 
molecules are formed: 2 homoduplexes and 2 heteroduplexes. 
MutS protein recognizes mismatches within heteroduplex 
molecules. The binding is detected by a gel mobility-shift assay. 
This strategy was first used for detection of the 5F508 3-bp deletion 
in exon 10 of the cystic fibrosis gene (A.Lishanskaya, E.Ostrander 
and J.Rine, in preparation). The size of the PCR product with the 
site of 5F508 in the middie is 100 bp. Heteroduplexes with this 
deletion in one of the strands have a bulge formed by 3 looped out 
bases in the complementary strand. MutS binding to such het- 
eroduplexes is consistently much stronger than to homoduplexes. 
in a blind experiment using this strategy, mutS was able to correctly 
detect all five heterozygous carriers of F508 mutation among 15 
individuals. This method was also used to detect heterozygosity for 
the point mutation G542 in exon 11 of CFTR gene resulting in G/A 
and T/C single-base mismatches in a reannealed PCR product 141 
bp long. Several non-gel versions of the mutS-based technique are 
being tested. In one of them using a membrane impregnated with 
protein, muts was able to distinguish between mismatched and 
perfectly matched short synthetic oligonucleotides, offering the po- 
tential of a gel-free assay for heterozygosity. 


21393 (ORNL/M-2588, pp. 34) tsolation and characteriza- 
tion of dinucleotide repeat polymorphisms from human 
chromosome 21. Lowry, S.R. (Lawrence Berkeley Lab., CA (US)); 
Blajez, R.; Wilson, K.M.; Rine, J.R.; Ostrander, E.A. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 
Dinucleotide repeat polymorphisms specific for human chromo- 
some 21 have been isolated and characterized. A chromosome 21 
cosmid library was initially provided by Lawrence Livermore Na- 
tional Lab. This library was prepared from flow-sorted chromosome 
21 material which was obtained from a hybrid mouse cell line 
whose sole human component is chromosome 21. In an initial 
screening, clones containing mouse sequences and ribosomal re- 
peats were identified and removed. From this reduced library four 
pools containing 400 cosmids each were prepared. Sublibraries, 
containing 300-800 bp inserts, were then prepared from each pool. 
A portion of these libraries were arrayed and probed with a 52P- 
labeled (CA)15 oligonucieotide. 120 positives were selected from 
the initial screening for further study. A subset of approximately 
forty of these 120 have been sequenced and PCR primers have 





been made which identify polymorphic STSs. These markers ap- 
pear to represent new STSs which do not appear in current 
database listings. A compilation of these markers and correspond- 
ing primer sequences is shown. The utility of these markers for 
genetic mapping has been investigated using a nonradioactive 
mapping technique. In this assay, one primer from each marker set 
is tagged with fluorescein and PCR reactions are performed for 35 
cycles. PCR products are then rapidly sized using an automated 
DNA sequencer. Exemplary data from CEPH family 1341 with 
marker 21.H1, which has six alleles in this family, is shown. These 
genetic markers are being placed on two physical maps by PCR 
screening. Initially, markers are being placed on a YAC contig map 
which spans most of chromosome 21. Location of the mapped 
markers is shown. Markers will also be localized using chromo- 
some 21 radiation hybrids in collaboration with David Cox. The 
correlation of polymorphic genetic markers with substantially com- 
pete physical maps should facilitate the identification of loci of 
interest on chromosome 21. 


21394 (ORNL/M-2588, pp. 35) Data management tools for 
genomic applications: A status report. Markowitz, V.M. 
(Lawrence Berkeley Lab., CA (US)); Shoshani, A. Oak Ridge 
National Lab., TN (United States). Jan 1993. DOE Contract AC03- 
76SF00098. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

We briefly review the SDT and QST tools and discuss their use 
in developing genomic data management systems. SDT is a tool 
for developing database definitions for relational database manage- 
ment systems (DBMS). SDT provides a powerful and easy to use 
design interface for non-technical users, based on a version of the 
Extended Entity-Relationship (EER) model. EER schemas can be 
specified using either a regular text editor, or using a graphical 
schema editor called ERDRAW, and are subsequently mapped by 
SDT into relational DBMS schema definitions, including procedures 
for maintaining referential integrity constraints. Additionally, SDT 
generates a metadatabase that contains information (metadata) on 
the EER schema, the relational schema generated by SDT, and the 
mapping of these two schemas. SDT and ERDRAW have been im- 
plemented on Sun SPARC stations, and currently target SYBASE 
4.0, INGRES 6.3, INFORMIX 4.0, and ORACLE 6.0 DBMSs. QST 
is a tool for specifying database queries in terms of objects. Users 
need to be aware only of the existence of objects and attributes, 
and are guided in the process of specifying queries. QST allows 
both textual and graphical specifications of queries. QST is based 
on a query language developed by us, called the Concise Object 
Query Language (COQL). COQL is unique in its conciseness, in its 
support of inheritance, and in the capabilities it provides for defin- 
ing application-specific structures. Queries specified using QST are 
subsequently translated into SQL queries or procedures. QST uses 
the metadatabase generated by SDT for inferring the connections 
(paths) between the objects specified in object-level queries, and 
for mapping information to translate these queries into SQL queries. 
QST has been implemented on Sun SPARCstations for SYBASE 
4.0, and will be implemented for other relational DBMSs as well. 


21395 (ORNL/M-2588, pp. 36) Date management tools for 
laboratory information management systems. Markowitz, V.M. 
(Lawrence Berkeley Lab., CA (US)); Chen, I.M. Oak Ridge 
National Lab., TN (United States). Jan 1993. DOE Contract AC03- 
76SF00098. (CONF-930251—-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

The authors are developing data management tools for molecu- 
lar biology Laboratory Information Management Systems (LIMS). 
The goal of these tools is to ensure the rapid development of LIMS 
data management applications that (1) are flexible and easily 
adaptable to a variety of protocols, (2) can be easily modified and 
maintained, and (3) allow users to interact with LIMS in terms of 
their own frame of reference, that is, molecular biology objects and 
protocols. A data model called the Object-Protocol Model (OPM), 
that provides constructs necessary for defining LIMS-specific data 
structures in terms of objects and protocols. In OPM objects and 
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protocols are classified into classes and are qualified by attributes 
that are associated with value classes. Connections of object and 
protocol classes are expressed in OPM via attributes. Protocols of- 
ten involve a series of steps, which are also protocols. OPM 
supports the specification (expansion) of protocols in terms of alter- 
native and sequences of component (sub)protocols, thus allowing 
protocol designers to progressively specify the protocol in increas- 
ing levels of detail. We plan to develop graphical OPM schema and 
query editors that will allow specifying LIMS data structures and 
queries in terms of objects and protocols. The OPM schema and 
query editors will be coupled with tools for translating OPM 
schemas and queries into definitions and queries for commercially 
available database management systems (DBMS). For relational 
DBMS, these tools will first map OPM schemas and queries into 
intermediary Extended Entity-Relationship (EER) schemas and 
queries, and then use existing tools for generating relational data- 
base schemas from EER schemas and for generating relational 
queries from EER queries. The OPM schema editor has been im- 
plemented on Sun SPARCstations. The mapping underlying the 
OPM schema translator is fully specified and is currently imple- 
mented in C++ on Sun SPARCstations. 


21396 (ORNL/M-2588, pp. 37) Biological aspects of di- 
rected large scale genomic sequencing at LBL. Martin, C. 
(Lawrence Berkeley Lab., CA (US)); Mayeda, C.; Davis, C.; Strath- 
mann, M.; Yoshida, K.; Kimmerly, B.; Palazzolo, M. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The authors had previously developed a successful approach of 
transposon-facilitated DNA sequencing that uses mobile priming 
sites to sequence 3 kb fragments in a directed fashion. They real- 
ized that the final problem in developing an effective nonrandom 
sequence procedure was to develop an efficient mechanism for or- 
ganizing a set of 3 kb subclones made from fragmented Pi clone 
into a set of 3 kb minimally overlapping transposon targets. To 
accomplish this goal a novel strategy was developed of high reso- 
lution physical mapping. The experimental methodology produces a 
set of minimally overlapping clones whose average size is 3 kb. 
Every 3 kb there is a sequenced region of about 400 base pairs. 
This strategy shares some formal similarities with STS content 
mapping. However, it differs in several important ways. The se- 
quence tags can be mapped in relation to each other with precise 
distance information, orientation, and with gene size resolution. To 
differentiate the features of these high resolution sequence tags 
from STSs we call them DOGtags. We refer to the mapping strat- 
egy as DOGtagging. By juxtaposing STS content mapping, 
DOGtagging, and transposon-facilitated DNA sequencing a four- 
stage assembly line approach to directed large-scale sequencing 
has been developed. The mapping information is recorded at each 
stage with increasing resolution. This approach was developed to 
minimize the problems in shotgun sequencing, including: (1) the 
minimization of redundant sequencing, (2) the elimination of the 
assembly problems, (3) the minimization of the need for custom 
synthesis of one-time sequencing primers, (4) the elimination of 
useless sequencing of the vector, the overlaps of the mapping 
clones, and the regions sequenced by the community, (5) the intro- 
duction of well characterized sequencing primers into the target 
sequences, and (6) this set of procedures is well-suited to automa- 
tion and a truly effective, cost-efficient scale up. 


21397 (ORNL/M-2588, pp. 38) A reliable DNA template 
preparation protocol for plasmids with transposon insertions. 
Mayeda, C.A. (Lawrence Berkeley Lab., CA (US)); Martin, C.H.; 
Davis, C.A.; Palazzolo, M.J. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

A major objective in our Drosophilia Genome Center Lab at 
Lawrence Berkeley Laboratory is the development and implemen- 
tation of a directed strategy for large-scale genomic sequencing. A 
key element of this approach is the utilization of the transposon 
gamma delta, to mobilize sequencing priming sites throughout a 
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target DNA fragment. Initially, plasmids containing this transposon 
were prepared using various standard protocols, but were found to 
be poor templates for automated fluorescent sequencing. Subse- 
quently, we have modified a basic boiling plasmid preparation 
procedure, which now produces consistently reliable templates. We 
will present comparative results of sequencing reactions using sev- 
eral different DNA preparation protocols, as well as the modified 
boiling prep method we are currently employing in our project. 


21398 (ORNL/M-2588, pp. 39) System integration of auto- 
mated modules for large-scale mapping and sequencing. 
Meng, J.D. (Lawrence Berkeley Lab., CA (US)); Jaklevic, J.M.; 
Lewis, S.E.; Theil, E.H.; Uber, D.C.; Zorn, M.D. Oak Ridge 
National Lab., TN (United States). Jan 1993. DOE Contract AC03- 
76SF00098. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

A key element in the development of an automated laboratory 
for biological research is the design of a control system with which 
to integrate the various steps involved in a typical protocol. The au- 
thors have adopted an approach in which a protocol is broken into 
a sequential series of modules, each of which performs an individ- 
ual hardware or software task in a configuration determined by the 
protocol. System integration then consists of defining the specifics 
of tasks performed by the individual modules and tracking the flow 
of data and materials through the linked series of modules. We de- 
scribe a computerized system is described which is designed to 
perform these functions in a variety of applications within the map- 
ping and sequencing projects at the LBL Human Genome Center. 
The system consists of a central control computer with a dis- 
patcher for maintaining and recording the identity of materials and 
data as they pass through the system and for supplying modules 
with protocol-specific setup parameters when material or data 
arrives. Support for the dispatcher includes the ability to edit proto- 
cols, using a library of existing protocols as a template. In the 
current stage of development, the system design is being carried 
out with individual modules replaced with software simulators that 
mimic the eventual hardware components. As the system ap- 
proaches completion, drivers for individual instruments will replace 
the simulators in the appropriate steps in the protocols. In addition 
to facilitating the design of the system integrator, this approach has 
the advantage that realistic simulations of candidate protocols can 
be performed using a complete mock-up of the proposed hardware 
and software modules. Results of a simulation of a large-scale, 
clone-limited STS mapping project will be presented. 


21399 


(ORNL/M-2588, pp. 40) Atomic force microscopy of 
biochemically tagged DNA. Murray, M.N. (Lawrence Berkeley 
Lab., CA (US)); Ogletree, D.F.; Kolbe, W.F.; Spengler, S.; Smith, 
C.; Cantor, C.; Salmeron, M.; Hansma, H. Oak Ridge National 
Lab., TN (United States). Jan 1993. DOE Contract ACO03- 


76SF00098. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Small fragments of DNA of known length were made using the 
polymerase chain reaction. These fragments had biotin molecules 
(vitamin H) covalently attached to each end and were then labeled 
with streptavidin. This tetrameric complex was expected to bind up 
to four DNA molecules via their attached biotin molecules. The 
DNA was then imaged with the atomic force microscope. Images 
revealed the protein at the end of the DNA strands as well as the 
presence of dimers, trimers, and tetramers of DNA bound to a 
single protein, as expected theoretically. Imaging time was approxi- 
mately one minute. With these results we believe that we have 
shown that the AFM does have sufficient resolution to map DNA. 
In its simplest form mapping involves the measurement of the 
physical distance between two points of the DNA. In this experi- 
ment we have demonstrated the ability of the AFM to perform this 
task by attaching a large protein marker to genetically engineered 
pieces of human DNA and then using the AFM to locate the 


marker and measure the known length from the protein to the 
other end of the DNA. 
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21400 (ORNL/M-2588, pp. 42) A physical and genetic map 
of human chromosome 21: A prelude to sequence. Rine, J. 
(Lawrence Berkeley Lab., CA (US)); Blajez, R.; Cheng, J.F.; Gin- 
grich, J.; Lowry, S.R.; Ostrander, E.; Scherer, S.; Scott, D.; 
Shadravan, F.; Torok, T.; Wilson, K.M.; Zhu, Y. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

In evaluating potential sources of DNA for sequencing templates 
the YACs used in the chromosome 21 STS map present serious 
problems. Only 28% of YACs spanning three or more STSs fail to 
exhibit obvious deletions. Thus, YACs appear to be poor choices 
for sequencing studies. The rapid success of the directed genome 
sequencing strategy at LBL has focused our attention on the hu- 
man P1 library of Shepherd and Sternberg. We have constructed 
pools 1000 clones deep from this library and have screened this li- 
brary with STSs from the 22.2 to 22.3 region from chromosome 21. 
These P1s are now in the pipeline for large scale directed DNA se- 
quencing. This process involves the construction of physical maps 
in which the distance (d) and orientation (0) of each gene-sized se- 
quencing template (g) is known and is tagged by sequence from 
each end. This procedure, known as dog tagging, offers the best 
known method for large scale genome sequencing and avoids the 
sequence assembly headaches of random strategies. We have 
used marker selection techniques to isolate a large number of sim- 
ple sequence repeats from chromosome 21 as a source of genetic 
markers. STSs produced from approximately 40 of these repeats 
have been assigned to the map with resolution of a few hundred 
kilobases. We have approximately doubled the density of genetic 
markers on this chromosome, making it the most densely marked 
human chromosome. Our physical mapping efforts have focused 
on the distal third of the q arm. In this region we have mapped 
approximately 280 YACs plus cosmids by FISH, and have con- 
structed contig maps. This mapping has allowed us to detection 
and correction mapping errors in the recently published map in- 
cluding misplacement of genes by as much as 2 megabases. 
Corrected maps for these regions will be presented. We have de- 
veloped methods for physical selection of cDNAs corresponding to 
mapped YACs and cosmids. We have mapped 21 new cDNAs to 
their respective location on chromosome 21. 


21401 (ORNL/M-—2588, pp. 43) Informatics for LBL’s human 
genome center. Theil, E. (Lawrence Berkeley Lab., CA (US)); 
Davy, D.; Lewis, S.; Markowitz, V.; McCarthy, J.; Pitluck, S.; Vek- 
lerov, E.; Zorn, M. Oak Ridge National Lab., TN (United States). 
Jan 1993. DOE Contract AC03-76SF00098. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Lawrence Berkeley Laboratory is focusing on large scale se- 
quencing, with the immediate aim of sequencing scientifically and 
medically important regions of chromosome 21. This requires a sig- 
nificant computational component. Our goal is to provide that 
component in close collaboration with biologists and instrumenta- 
tion scientists. Among the informatics projects currently underway 
at LBL are: Sequence assembly software: The transposon-based 
approach to sequencing used at LBL is facilitated by assembly 
software whose model of the data strongly reflects the particular 
strategy. For this reason, we are collaborating on a full suite of 
customized software, with an emphasis on a unified model and 
consistency in the user interface at all levels of the assembly pro- 
cess. Sequence Analysis: Research on empirical statistical analysis 
of sequence data is under way. In addition, a novel approach to 
homology searches and gene determination will be described. A 
community access data base for sequence and associated data for 
C21. The goal is to provide early, informal access to results as 
they are generated. The emphasis is on a graphical interface with 
a look and feel natural for biologists. Included in the database will 
be a LBL’s PI physical map with linkages to the Genethon YAC 
map provided by STS's derived at both laboratories. Laboratory au- 
tomation: Together with our Instrumentation colleagues, we are in 
the process of integrating the flow of laboratory materials and se- 
quence data. Methods for tracking the state of the experiment and 
the use of robots for automatic operation will be discussed. The 





development and use of data management tools and techniques 
for more effective design and implementation of database systems. 
Several examples will be described, including a high level query 
language and a way to automatically generate user interfaces, 
based on a metadata description of the underlying database. 


21402 (ORNL/M-—2588, pp. 44) Enhancements to the LBL 
colony picker. Uber, D.C. (Lawrence Berkeley Lab., CA (US)); 
Pollard, M.J.; Jaklevic, J.M.; Granados, G.L.; Kirk, V.C. Oak Ridge 
National Lab., TN (United States). Jan 1993. DOE Contract AC03- 
76SF00098. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Our early experience with the colony picking machine designed 
and built at the Lawrence Berkeley Laboratory Human Genome 
Center indicated that, although the system worked very well, there 
were areas in which further automation would improve throughput 
and reduce labor. Consequently, we have enhanced the system in 
two major areas. First, we have added a robotic arm which loads 
and unloads petri dishes and microtiter plates on demand from the 
colony picker. With this side loader, we can pick 30 dishes without 
attention from an operator. Second, we have written new image 
processing software which is also capable of fully automated oper- 
ation. The software automatically performs background correction 
and thresholding on each petri dish image, and selects non- 
overlapping colonies suitable for picking based on area, aspect 
ratio, circularity, neighbor clearance, edge clearance, and the 
shape of the density profile along the major axis. The operator may 
still edit the results simply by clicking the mouse on objects in the 
image. The program is written in the high-level Optimas (Bioscan, 
Edmonds, WA) Windows-based language that facilitates rapid de- 
velopment of complex image analysis tasks. 


21403 (ORNL/M-2588, pp. 45) Use of a general-purpose 


robot at the LBL Human Genome Center. Uber, D.C. (Lawrence 
Berkeley Lab., CA (US)); Searles, W.L.; Jaklevic, JM. Oak Ridge 


Nationai Lab., TN (United States). Jan 19937 DOE Contract AC03- 
76SF00098. (CONF-930251—-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

We describe our progress in customizing the ORCA (Hewlett- 
Packard, Avondale PA) general-purpose laboratory robot for use in 
the LBL Human Genome Center for large- sale mapping and se- 
quencing studies. The ORCA robot has the advantage of a large, 
accessible work area and the capability to act as a side-loader for 
several stand-alone instruments. The tasks initially automated have 
been replication of DNA libraries in 96- and 384-well microtiter 
plate formats, conversion between these two formats, and produc- 
tion of high-density colony blot filters. Adaptation of the commercial 
robot for these purposes required the design and fabrication of 
custom tools and workstations in order to accommodate the mi- 
crotiter plate format. We demonstrate the use of the gripper tool, 
plate stackers, workstations, plate filling station, replication tools, 
and sterilizer that have been developed and are currently in use. 
Future development plans inciuding the use of the ORCA as a 
platform for system integration will be discussed. 


21404 (ORNL/M—2588, pp. 46) Software for sequence as- 
sembly based on the directed approach. Veklerov, E. (Lawrence 
Berkeley Lab., CA (US)); Lewis, S.; Martin, C.; Pitluck, S.; Theil, E. 
Oak Ridge National Lab., TN (United States). Jan 1993. DOE Con- 
tract AC03-76SF00098. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Existent software packages do not fully support the directed DNA 
sequencing strategy developed at LBL. Specifically, they are inade- 
quate in the following areas. Algorithms: Their assembly algorithms 
were originally motivated by the shotgun strategy. They were not 
designed to take advantage of all the information available to the 
biologist when a directed strategy is used. Algorithms that properly 
use this information can cvercome performance difficulties when the 
sequences become very long or when repeated sequences cause 
ambiguities. Data Model: The sequencing strategy developed at 
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LBL relies on a hierarchy of maps of increasingly higher resolution. 
The various pieces of the sequencing software must be able to 
make use of all these maps by incorporating them into a compre- 
hensive data model. User Interface: The large volume of data 
generated by large-scale sequencing requires that all the data be 
available in a simple graphical form. The most time-consuming op- 
erations should be fully automated, while still allowing the biologist 
to override the automatic procedures. We have written several pro- 
grams that alleviate some difficulties of applying the Staden xdap 
package to our strategy. They perform several disjoint functions 
including: graphical display of the output of the xdap alignment al- 
gorithm; assembly of 3-4 kb fragments into a PI clone; locating the 
positions in the consensus line in which gel readings are inconsis- 
tent. These programs will be incorporated into a new, much more 
flexible software package meeting the requirements above. Be- 
cause of its advantages in producing fast prototypes and superior 
data modeling capabilities, we are implementing the system using 
Smalitalk. We will discuss developments to date and future work. 


21405 (ORNL/M-2588, pp. 47) Automatic generation of 
user interfaces for genomic databases. Zorn, M. (Lawrence 
Berkeley Lab., CA (US)); Ben-Shachar, O.; Markowitz, V.; Olken, 
F.; McCarthy, J. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract AC03-76SF00098. (CONF-930251-: 3. hu- 
man genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Databases for genomic data are subject to continuing evolution 
to cope with scientific advances. Modifications in the database defi- 
nition invariably trigger changes in the user interface. Thus a 
significant effort is spent in constantly adapting the database to 
new requirements and the user interface to the modified database 
definition. To break this vicious cycle we have developed a user in- 
terface that is automatically generated from the database definition, 
i.e., the metadata. A generic user interface guides the user through 
a standard flow of actions, from object selection and query forma- 
tion to viewing the details of an object and following connections to 
linked objects. A plain text configuration file read upon program 
start-up provides information for a specific database, e.g., names 
of objects, attributes, labels, thus customizing the generic interface 
for a particular application. This creates an object-oriented view of 
a relational database implemented using an Extended Entity Rela- 
tionship model. The configuration file has been automatically 
created from the metadata. It defines object appearance in the 
user interface, defines mappers that translate between the data- 
base representation of objects and the interface representation, 
database specific help, and provides for extensive user customiz- 
ing. In addition, the configuration file defines stored procedures 
that retrieve data from the database. These procedures are gener- 
ated from metadata using a query language, Complex Object 
Query Language (COQL), based on the same Extended Entity Re- 
lationship model that has been used in the database design. 
COQL queries are subsequently translated into SQL procedures. 
Thus a working user interface, i.e., static layout of buttons and 
fields, data retrieval from the database, data conversion between 
the database output and the user interface data structures, is auto- 
matically generated from the database definitions. 


21406 (ORNL/M-2588, pp. 48) Large scale sequence analy- 
sis. Zorn, M. (Lawrence Berkeley Lab., CA (US)); McFarlane, J.; 
Scherer, S.; Armstrong, R. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract AC03-76SF00098. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The rate at which new sequences are being generated has in- 
creased dramatically in the past year. This presents two challenges 
for sequence analysis. First, the data flow of sequence data has to 
be organized in such a way as to allow for automatic sequence 
analysis using a standard set of programs. The results have to be 
stored in a database to avoid recomputing them. Results from se- 
quence fragments need to be tied to the assembled sequence. The 
second challenge stems from ever larger sequences that will have 
to be analyzed at one time, i.e., finished sequences are becoming 


ERA Vol. 18, No. 7 425 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5504 Genetics 


larger than l00kb in size. The size of the databases used for se- 
quence similarity searches doubles almost every year now. The 
available sophisticated computing technology to tackle these prob- 
lems, e.g., faster machines, parallel processing, distributed 
computing, exists already. However, the use of these resources re- 
quires detailed knowledge of the particular resources to optimally 
access them. The Parailel Object-oriented Environment and Toolkit, 
POET, is modeled after the X11 toolkit and enables both high and 
low level control of the computational methods. The object-oriented 
programming paradigm allows data encapsulation and methods to 
hide implementation details so as to present a unified object view 
to the user. Existing software can be adapted to exploit the power 
of parallel processing. Thus sequence analysis can be performed 
transparently to the user in reasonable time where POET divides 
either the query sequence or the database in multiple pieces to run 
on parallel computers or a number of workstations in a distributed 
environment. We will present a prototype system that integrates 
sequence analysis into the sequencing protocol and performs com- 
parisons of sequences between 50 - 100Kb. A user interface will 
allow parameter specification for several analysis options and 
launch the analysis program. A graphical display will present the 
results to the user. 


21407 (ORNL/M-2588, pp. 49) Closure of chromosome 19 
using bacterial artificial chromosome (BAC) clones. Alegria- 
Hartman, M. (Lawrence Livermore National Lab., CA (US)); Batzer, 
M.A.; Amemiya, C.T.; Garnes, J.A.; Chen, C.; Wong, B.S.; McN- 
inch, J.S.; Carrano, A.V.; Jong, P.J. de; Shizuya, H.; Birren, B.; 
Kim, UwJ.; Simon, M.I. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract W-7405-ENG-48. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States). 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

A number of different cloning systems are currently being used 
to generate contiguous physical maps of individual chromosomes 
(e.g. Yeast Artificial Chromosomes, cosmids and bacteriophage 
Pi). Recently a bacteria! F-factor based system has been devel- 
oped (Shizuya et al., 1992, Proc. Natl. Acad. Sci- USA, 89: 
8794-8797). We are currently constructing a four-fold redundant to- 
tal human genomic BAC library in collaboration with Dr. Melvin 1. 
Simon at the California Institute of Technology. In an effort to 
isolate chromosome 19-specific BAC clones for closing the chro- 
mosome we have constructed a set of high-density colony filters 
from a portion of the BAC library using a Biomek workstation. The 
fiters have been screened using a variety of chromosome 19- 
specific probes including inter-Alu PCR products, Degenerate Oligo 
Primed PCR (DOP-PCR) products and a 37 bp repetitive element 
(PE670) [Das et al., 1987, J. Biological Chem., 262: 4787-47931]. 
We have isolated a number of chromosome 19-specific clones. A 
total of fifteen putative PE670 positive BAC clones have been iden- 
tified. Based on the assumption of a random distribution of PE670 
repeats on chromosome 19, screening a 0.5 fold redundant filter 
set should result in the localization of 27 PE670 positive BACs. 
The isolation of 15 PE670 positive BACs probably results from the 
non-random distribution of the PE670 repeat along chromosome 
19. The BACs which contained PE670 were subsequently used as 
probes to screen chromosome 19-specific high-density cosmid fil- 
ters. Individual BAC clones hybridized to a number of chromosome 
19 cosmid contigs. The hybridization of the BACs to chromosome 
19-specific cosmids is presently being confirmed. These data 
demonstrate the utility of BAC clones for the generation of a con- 
tiguous chromosome 19 physical map. 


21408 (ORNUM-2588, pp. 50) Development of an inte- 
grated in situ, YAC and cosmid map of the p13.2 band of 
chromosome 19. Allen, S. (Lawrence Livermore National Lab., CA 
(US)); Garcia, E.; Devlin, L.; Fertitta, A.; Trask, B.; Brandriff, B.; 
Gordon, L.; Carrano, A.; Olsen, A. Oak Ridge National Lab., TN 
(United States). Jan 1993. DOE Contract W-7405-ENG-48. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The authors describe a focused effort to develop an integrated 
map of this region at multiple levels of resolution. An initial frame- 
work map was developed by fluorescence in situ hybridization. 
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Hybridization to metaphase chromosomes was used to identify 
cosmids located in p13.2. These were then ordered by hybridiza- 
tion to interphase nuclei, resulting in a set of 24 marker cosmids 
distributed along the band. YACs are being identified by screening 
a library (CEPH) either by PCR, using STS markers for sequences 
mapped to p13.2, or by colony hybridization with cDNAs or probes 
generated from cosmids mapped to this band. Twenty-one YACS, 
ranging in size from 175 to 550 kb have been isolated for nine 
p13.2 markers. To integrate these YACs into the cosmid map, Alu- 
PCR products from the YACs are hybridized to cosmid colony 
fiters. In many cases, positive cosmids are already members of 
contigs previously established by the fingerprinting procedure 
which constitutes the foundation of the chromosome 19 cosmid 
map. The pattern of positive contigs serves to order the YACs for a 
given marker and also permits some ordering of the set of contigs 
identified by these YACS. To achieve closure at the level of cos- 
mids where possible, the contigs identified by a YAC, or otherwise 
regionally localized, are being extended and merged by a multiplex 
walking procedure. Pools of probes made from cosmids at the 
ends of contigs are hybridized to high density cosmid colony filters. 
The contig assignment of positive clones is then accomplished by 
fingerprinting. Since the fingerprints analyzed in this case are re- 
stricted to the subset of positive clones and starting contigs, contig 
assembly can be done at a lower stringency, resulting in more sen- 
sitive overlap detection. Finally, Eco RI digestion of selected 
cosmids yields a restriction map which serves to verify the estab- 
lished contigs and to determine the length of DNA spanned by the 
overlapping clones. 


21409 (ORNL/M-2588, pp. 51) Mapping and characteriza- 
tion of a large number of putative zinc finger-encoding genes 
on chromosome 19. Amemiya, C.T. (Lawrence Livermore Na- 
tional Lab., CA (US)); Gonzalgo, M.A.; Carrano, A.V.; Jong, P.J. 
de; Bellefroid, E. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract W-7405-ENG-48. (CONF-930251—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The human genome contains large numbers of zinc finger (ZF) 
protein-encoding genes (Beliefroid et al, 1989, DNA 8: 377-387; 
Crossley and Little, 1991, PNAS 88: 7923-7927). The CYS2-HiS2 
family of ZF genes similar to the Kruppel gene of Drosophila has 
been studied in the most detail, and there are good indications that 
there may be more than 300 such genes in the human genome 
(Bellefroid et al, 1991, PNAS 88:3608-3612). We have used de- 
generate oligonucleotide probes to the conserved “H/C-link” region 
of adjacent Kroppel-type zinc fingers to isolate putative chromo- 
some 19-specific cosmid clones from a library of flow-sorted 
material. Over 1100 clones were identified as giving moderate to 
strong hybridnation signals from a library of 10-12X coverage of 
the chromosome. These data suggest that the total number of zinc 
finger genes on chromosome 19 could be in excess of 1 00 and 
support the view that chromosome 19 contains a disproportionate 
number of zinc finger genes relative to the rest of the genome 
(Hoovers et al, 1992, Genomics 12:254-263; Lichter et 1992, Ge- 
nomics 13:999-1007). All clones have been rearrayed into 96-well 
microtiter dishes and high-density colony filters have been gener- 
ated of these clones. We are currently correlating all known 
chromosome 19 ZF genes to the corresponding cosmids using this 
zine finger cosmid “sublibrary.” We have localized several cDNAs 
to cosmid contigs that have been established using fluorescent 
fingerprinting (Carrano et al, 1989, Genomics4:129-136). 
Zincfinger-containing regions appear to be distributed largely in- 
clusters in 19p12, p13.12-p13.2, q13.1 and qter. 


21410 (ORNL/M-2588, pp. 52) An overview of LLNL’s chro- 
mosome 19 physical map. Ashworth, L.; Amemiya, C.; 
Alegria-Hartman, M.; Allen, S.; Barlett, R.; Batzer, M.; Bergmann, 
A.; Brandriff, B.; Branscomb, E.; Burgin, M.; Chen, C.; Christensen, 
M.; Copeland, A.; Jong, P. de; Devlin, L.; Elliott, J.; Esposito, R.; 
Eveleth, J.; Fertitta,Oak Ridge National Lab., TN (United States). 
Jan 1993. DOE Contract W-7405-ENG-48. (CONF-930251-: 3. hu- 
man genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 





Our chromosome 19 physical map is comprised of a set of over- 
lapping cosmid and YAC clones which we estimate span about 
90% of the chromosome. The foundation cosmid map was assem- 
bled using an automated fluorescence-based fingerprinting 
strategy. 12,828 chromosome 19-specific cosmids have been 
assembled into 930 contigs. Cosmids on the map have been asso- 
ciated with 140 loci, 109 genes and 31 anonymous markers. Our 
current effort is focussed on closing gaps between contigs by a 
combination of cosmid and YAC walking using both STSs and Alu- 
PCR probes. We have closed regions ranging from 650 Kb - 1 
Mbp around the carcinoembryonic antigen gene family in ql3.2, the 
ryanodine receptor in q13.1, the D19S11 locus in p13.2, and the 
myotonic dystrophy region in q13.3. Fluorescence in situ hybridiza- 
tion has been used to localize contigs on the cytological map and 
to order cosmids and measure distances between them. Over 550 
cosmids representing 219 contigs have been localized. This subset 
of contigs spans ~20 Mb or ~40% of the non-centromeric regions 
of chromosome 19. 110 of these contigs have one or more genes 
or markers assigned to them. In addition, FISH mapping to sperm 
pronuclear DNA has allowed us to determine distances between 
cosmids as close as 90 Kb. We are identifying chromosome 19 cD- 
NAs by screening cDNA libraries using cosmids from our map as 
probes. Additional cDNAs are being selected, sequenced and 
mapped after identifying them through random selection protocols. 
STSs/ESTs are being generated from cDNAs and from premapped 
cosmids. In addition, we are sequencing selected cosmids contain- 
ing genes of biological interest from chromosome 19. These 
include XRCC1 (and the mouse counterpart), ERCC2, ERCC1, 
and telomeric regions. Our physical map information is stored in a 
relational database and is accessible to end-users via SQL or 
graphical query and via Internet. A graphical interface is routinely 
used for display and analysis. 


21411 (ORNL/M-2588, pp. 53) ALU repeats as markers for 


human population genetics. Batzer, M.A. (Lawrence Livermore 
National Lab., CA (US)); Alleman, J.; Jong, P.J. de; Deininger, P.L. 


Oak Ridge National Lab., TN (United States). Jan 1993. DOE Con- 
tract W-7405-ENG-48. (CONF-930251-: ~ 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

The Human-Specific (HS) subfamily of Alu sequences is com- 
prised of a group of 500 nearly identical members which are 
almost exclusively restricted to the human genome. Individual sub- 
family members share 97.9% nucleotide identity with each other 
and 98.9% nucleotide identity with the HS subfamily consensus se- 
quence. HS Alu family members are thought to be derived from a 
single source “master” gene, and have an average age of 2.8 mil- 
lion years old. Using an oligonucleotide probe complementary to 
the HS subfamily we have identified approximately 15 chromosome 
19-specific HS Alu family members. Twelve of the 15 HS Alu family 
members are located on the q arm of chromosome 19 with a slight 
bias toward the centromere. We have developed a Polymerase 
Chain Reaction (PCR) based assay using primers complementary 
to the 5’ and 3’ unique flanking DNA sequences from each HS Alu 
that allows each locus to be assayed for the presence or absence 
of an Alu repeat. Using this assay individual HS Alu family mem- 
bers were found to be dimorphic or monomorphic for the presence 
or absence of individual HS Alu family members. The dimorphic 
HS Alu sequences represent a unique source of information for hu- 
man population genetics and forensic DNA analyses. HS Alu family 
member insertion dimorphism differs from other types of polymor- 
phism (e.g. Variable Number of Tandem Repeat [VNTR] or 
Restriction Fragment Length Polymorphism [RFLP]) because indi- 
viduals share HS Alu family member insertions based upon identity 
by descent from a common ancestor as a result of a single unique 
event which occurred one time within the human population. The 
VNTR and RFLP polymorphisms may arise multiple times within a 
population and are identical by state only. The distribution of a 
number of dimorphic HS Alu insertions will be presented. 


21412 (ORNL/M-2588, pp. 54) Long-range chromosome 
mapping by 3-color fluorescence in situ hybridization to pronu- 
clear interphase chromatin targets. Brandriff, B.F. (Lawrence 


Livermore National Lab., CA (US)); Gordon, L.A.; Bergman, A.; 
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Branscomb, E.; Carrano, A.V. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract W-7405-ENG-48. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
The fluorescence in situ hybridization system employing inter- 
phase human sperm cell nuclei, “pronuclei”, as chromatin targets 
allows us to order cosmids and to make estimates, in kbp, of un- 
known genomic distances separating cosmids. Distance estimates 
of <50 kbp to over 1 Mbp are reliably determined by reference to 
a calibration curve relating physical and genomic distances. The 
authors are developing a scheme exploiting this system for long- 
range mapping and ordering of contigs on chromosome 19. The 
hypothesis is that cosmids separated by 0.5 to 1 or more Mbp can 
be placed on pronuclear chromatin targets to form a ladder into 
which unknown cosmids can be placed to obtain, first, their position 
within the ladder, and second, an estimate of genomic distance 
separating the unknown cosmids from their neighbors. Cosmids es- 
timated to be separated by 2 to 5 Mbp, identified by their proximity 
in metaphase, will be used as anchor points in this scheme. These 
cosmids will be hybridized to pronuclear targets, with additional 
cosmids placed to make ladders of cosmids approximately 0.5 to 1 
Mbp apart. Ladders will be labeled in two alternating colors, with 
unknowns labeled in a third color. Thus, 6 cosmids separated by 1 
Mbp intervals will form a ladder spanning a 5 Mbp chromosome 
band. The success of this scheme depends on being able to 
identify, with reasonable certainty, the sequence of cosmids consti- 
tuting the initial ladder. To test our hypothesis, we assembled 
proof-of-principle data in three regions, 19p13.1, 19p13.2 and 
19q13.2. A sequence of signals from pools of 6 cosmids estimated 
to be separated by 0.5 Mbp intervals and spanning about 2.5 Mbp, 
and pools of 4 cosmids estimated to be separated by 1 Mbp inter- 
vals could be distinguished. Preliminary data showed that in about 
40 to 60% of pronuclei, the order and separation of cosmids was 
sufficient to place unknown cosmids with reasonable certainty. 


21413 (ORNL/M-2588, pp. 55) High resolution fluorescence 
in situ hybridization maps of three regions on chromosome 
19. Brandriff, B.F. (Lawrence Livermore National Lab., CA (US)); 
Gordon, L.A.; Olsen, A.S.; Hoffman, S.M.G.; Mohrenweiser, H.W.; 
Carrano, A.V. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract W-7405-ENG-48. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The authors have constructed high-resolution FISH maps for 
three regions of chromosome 19: (a) the D19S11 locus, a 560 kbp 
region on 19p13.1; (b) one cluster of the olfactory receptor gene 
family (OLFR) on 19p13.1 spanning 840 kbp and overlapping the 
D19S11 locus, and another cluster spanning 520 kbp on p13.2; 
and (c) the carcinoembryonic antigen and pregnancy-specific pro- 
tein gene families (CEA and PSG), a 1.2 Mbp region on 19q13.2. 
In each case, individual cosmids from contigs were used as start- 
ing points. Order of, and genomic distances between contigs 
positive for these gene families or loci were initially unknown. Fluo- 
rescence in situ hybridization of selected cosmids to metaphase 
and somatic interphase chromatin targets provided initial 
localization and preliminary order information of contigs along chro- 
mosome 19. Definitive order and estimates of genomic distances 
separating contigs were subsequently established by in situ hy- 
bridizations to pronuclear chromatin targets. Distance estimates 
were derived by reference to a calibration curve previously con- 
structed by relating physical distances separating cosmid pairs as 
measured in pronuclei to known genomic distances obtained by 
PFGE or restriction enzyme mapping. Pronuclear estimates formed 
the basis for chromosome walking and restriction mapping strate- 
gies for closing gaps between contigs in the three regions. 
Pronuclear estimates of genomic distance were compared to re- 
striction map estimates subsequently obtained in the D19S11 and 
CEA regions for cosmid pairs separated by 20 to 150 kbp. In fif- 
teen out of sixteen instances, the distance estimates derived in 
pronuciei fell within the restriction map distance between cosmid 
midpoints and the restriction map distance between cosmid ends. 
For instance, the pronuclear estimate of 34 kbp separating two 
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D1i9Si1 cosmids was consistent with restriction estimates of 21 
kbp from midpoint to midpoint and 63 kbp from end to end. 


21414 (ORNL/M-2588, pp. 56) information theoretic mea- 
sures of value and progress in genomic maps. Branscomb, E. 
(Lawrence Livermore National Lab., CA (US)). Oak Ridge National 
Lab., TN (United States). Jan 1993. DOE Contract W-7405- 
ENG-48. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Is there a simple but fair way of defining numerical measures of 
value and progress for genomic maps? The authors propose that 
potentially useful measures for this purpose can be based on stan- 
dard statistical concepts of information content. This approach 
provides a definition of the informativeness of an experimental ob- 
servation for answering a given specific question. On these terms, 
two maps could be validly compared, for example, as to their cost 
per unit of mapping information provided. One obvious qualification 
is that physical maps are used for many different purposes so no 
single type of question captures all varieties of values. However, 
most uses of such maps rely on their ability to answer questions 
concerning localization (in this interval, on this clone) and on this 
basis possibly useful approximate formulae measuring vaiue may 
be derived. 


21415 (ORNL/M-2588, pp. 57) Identification of region- 
specific cosmic, BAC and PAC clones by hybridization with 
microdissection-derived probes. Chen, C. (Lawrence Livermore 
National Lab., CA (US)); Amemiya, C.; loannou, P.; Alegria- 
Hartman, M.; McNinch, J.; Batzer, M.; Jong, P. de; Kroisel, P.; 
Kao, F.T.; Meltzer, P. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract W-7405-ENG-48. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
Recently, various approaches for micro-dissection cloning have 
been employed to prepare complex region-specific PCR product li- 
braries. The authors are interested in the use of these libraries for 
the isolation of region-specific large-insert clones from genomic 
and chromosome-specific libraries. Such region-specific clone col- 
lections would contain from 1-10% of the clones of the originating 
BAC (Bacterial Artificial Chromosome), PAC (P1 Artificial Chromo- 
some) or cosmid libraries. The smaller sub-libraries would facilitate 
the mapping of defined regions throughout the human genome as 
well as streamline the dissemination of these valuable resources. 
In initial experiments, the authors are using microdissection 
libraries from human chromosomes 19, 2 and 12 to isolate region- 
specific clones. Three libraries have been produced for specific 
regions on human chromosome 2 by ligation of PCR-adapters (Kao 
et al, unpublished results), an additional library was produced for 
2q11-q12 by Degenerate Oligonucleotide Primer PCR (DOP-PCR). 
These chromosome 2 libraries and derivative micro-clones are 
used for the probing of cosmid, BAC and PAC high-density colony 
fitters. In addition, similar micro-dissection libraries are being 
generated from chromosome 19 to assist in the isolation of region- 
specific mapping reagents consisting of BAC and PAC clones. in 
an initial test micro-dissection PCR products were used from a ho- 
mogeneous staining region (HSR) of chromosome 12 involved in 
tumor development as probes. These probes hybridized to identical 
clones in duplicate, demonstrating the specificity of this approach. 


21416 (ORNL/M-2588, pp. 58) Tools for more efficient I- 
brary replication and colony filter production. Copeland, A. 
(Lawrence Livermore National Lab., CA (US)); Wong, B.; Alegria- 
Hartman, M.; Batzer, M.; Kwan, C.; Georgescu, A.; Jong, P. de; 
Olsen, A.; Lennon, G. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract W-7405-ENG-48. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The effort to produce a physical map of chromosome 19 involves 
a modest effort to automate and streamline genomic and chromo- 
some specific library manipulation. These efforts have focused to 
date on the automation of library replication and production of high 
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density filter arrays for colony hybridization. The authors have pre- 
viously reported on the application of the Beckman high density 
replicating system to plate 1536 to 3456 clones on an 8 X 11 cen- 
timeter filter. Several modifications to this system have been made 
to increase the throughput and decrease the space required for 
clone storage. A new microtiter plate has been designed for cos- 
mid storage. The new plate has the same outer dimensions as a 
standard 96-well mictotiter plate but it has 384 square wells. The 
wells are 3.5 mm across at the top and 12.0 mm deep and taper 
slightly which gives them a maximum volume of 130 microriters, 
and a working volume of 75 microliters. The relatively large cross- 
sectional area of the square wells makes the new plates easy to 
dispense into compared to other 384-well plates. A 384-pin repli- 
cating tool from Helix Corporation is used with the Beckman 
Biomek to produce filters containing 6144 clones from libraries 
rearrayed into 384-well plates. An inexpensive device has been de- 
veloped to facilitate the transfer of arrayed libraries from 96-well 
microtiter plates to 384-well plates. A Hewlett-Packard ORCA robot 
is being adapted for high density colony filter production and library 
replication. There are currently no commercially available tools for 
making colony filters with the ORCA, so we have modified Beck- 
man Biomek tools. Flexible and extensible programs for controlling 
the robot are easily written using the Methods Development Soft- 
ware provided with the ORCA. On the basis of preliminary results 
generating cosmid colony filters, the authors anticipate achieving 
inoculation rates of over 100,000 positions per hour. 


21417 (ORNL/M-2588, pp. 59) Chromosome 19 closure: 
Long range YAC and cosmid mapping of regions qi2 and 
p13.2. Elliott, J.M. (Lawrence Livermore National Lab., CA (US)); 
Devlin, L.G.; Lamerdin, J.; Carrano, A.; Brandriff, B.; Gordon, L.; 
Garcia, E. Oak Ridge National Lab., TN (United States). Jan 1993. 
DOE Contract W-7405-ENG-48. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The present chromosome 19 physical map consists of approxi- 
mately 900 cosmid contigs with spanning paths that range between 
2 to 30 cosmids, and with an estimated coverage of greater than 
80% of the total chromosome. A systematic effort at closing the 
gaps in the cosmid contig map has been started, by focusing 
primarily on the qi2 and p13.2 regions of the chromosome. A two- 
tiered approach for the identification of YACs spanning these gaps 
has been used. For the q12 region, a series of cosmids previously 
assigned to this band by fluorescent in situ hybridization (FISH) 
were used in Alu PCR reactions to generate probes that were di- 
rectly hybridized to a high density YAC array of the CEPH YAC 
library. For the p13.2 region, a region of chromosome 19 that con- 
tains a diverse number of important genes, such as; low density 
lipoprotein, erythropoietin and insulin receptor; oncogenes, such as 
VAV, JUNB, MEL and LYL; complement cascade system members, 
such as C3 etc., the approach has been to use preexisting or 
specifically designed sequenced tagged sites (STS) for identifica- 
tion of corresponding YACs from DNA pools of the same library. 
Twenty one YACs mapping to this region and comprising nine dis- 
tinct loci have been isolated by the STS approach and 32 YACs 
corresponding to the 12q region have been isolated by the direct 
Alu-PCR probe hybridization. The YACs obtained by this combined - 
approach have been used as template to generate Alu-PCR prod- 
ucts, which in turn, have been used as probes against chromosome 
19-specific cosmid arrays. Examination of the pattern of shared 
contigs present in the YACs allowed preliminary ordering of the pre- 
viously defined cosmid contig into metacontigs (contigs defined by 
a combination of YAC-cosmid overlaps). For a selected area on the 
qi2 region, we have confirmed the order, distance and orientation 
of the contigs by using a combination of two color interphase and 
pronuciei FISH analysis on key clones of the neighboring contigs. 


21418 


(ORNL/M-2588, pp. 60) Rapid acquisition and analy- 
sis of distance measurements from photographic images 
using a digitizing board. Esposito, R.J. (Lawrence Livermore Na- 
tional Lab., CA (US)); Engh, G. van den; Trask, B.J.; Brandriff, B.; 
Langlois, R.G. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract W-7405-ENG-48. (CONF-930251—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 





(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The large-scale application of fluorescence in situ hybridization 
techniques (FISH) for physical mapping has created a need for a 
simple and rapid method of extracting distance information from 
probe hybridization spots. An analysis system that utilizes a 35mm 
slide projector to project images on a large (1.2 m X 0.9 m) digitiz- 
ing board has been successfully developed and applied to FISH 
images. The digitizer board and associated computer allow one to 
perform point-to-point and contour line distance measurements. All 
functions of the measurement process, including advancement of 
the slide projector, are implemented using a multi-button mouse 
cursor to select items on the board’s surface. This allows ex- 
tremely rapid data input of up to 1000 point-to-point measurements 
per hour. The spatial resolution of the cursor on the board’s sur- 
face is 0.2 mm. For typical photomicrographs, a distance of 50 um 
on a microscopic slide corresponds to a projected distance of ap- 
proximately 0.6 m on the board, so one can easily measure object 
distances down to less than 0.14:m. Measurement results for each 
experiment are automatically stored on a computer as a text file for 
easy editing and statistical analysis. To date the system has been 
applied to FISH measurements on metaphase chromosomes, inter- 
phase nuciei, and hamster-human pronuclei, and to analysis of 
image bands from gel electrophoresis. In summary, this system 
provides a rapid tool for the analysis of FISH images that can be 
easily adapted to other simple image analysis tasks. 


21419 (ORNL/M-2588, pp. 61) Construction of chromosome 
specific cosmid and lambda libraries from flow sorted chro- 
mosomes using nanograms of DNA. Garnes, J.A. (Lawrence 
Livermore National Lab., CA (US)); McNinch, J.S.; Wong, B.; 
Eveleth, J.; Langlois, R.; Jong, P.J. de; Alleman, J.; Massa, H.; 
Trask, B.J.; Engh, van den G. Oak Ridge National Lab., TN 
(United States). Jan 1993. DOE Contract W-7405-ENG-48. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
As part of the National Gene Library Project and to assist in hu- 
man genome mapping and gene analysis, the authors have 
constructed cosmid and lambda libraries from flow-sorted chromo- 
somes. Human chromosomes have been isolated from human/ 
rodent hybrid cell lines using the Livermore Modular Instrument for 
High Resolution Flow Karyotype Analysis and High Speed Chromo- 
some Sorting. For cosmid cloning, a lambda-replicon vector 
(Lawrist 5 or Lawrist 16) with double cos sites has been used to 
clone 100-200 nanograms of partially-digested chromosomal DNA. 
Large cosmid libraries (20 - 100 fold redundant) have been pre- 
pared for chromosomes 2, 7, 9, 12, 19, 21, 22, Y and X. Similar 
quantities of partially-digested chromosomal DNA from chromo- 
somes 9,22 and X have been cloned into an E.coli F factor replicon 
vector (pFOS1) containing double cos sites (Kim et al., 1991, Nu- 
cleic Acids Research, Vol. 20, No. 5: 1083-1085). For most of the 
chromosomes, five to tenfold redundant sets of cosmids from each 
of the libraries have been arrayed into microtiter dishes for subse- 
quent characterization and distribution throughout the scientific 
community. The purity of these libraries has been assessed by 
colony hybridization with human or rodent DNA probes and is in 
the range of 70 - 95% for all of the libraries. In addition to the. cos- 
mids, we have prepared lambda libraries in the Charon40 vector 
following partial digestion with Mbol. Currently, we have prepared 
high purity lambda libraries for chromosomes 2, 7, 9, 12, 18, 19, 
21, 22, Y and X. Most of the lambda libraries have been deposited 
in the ATCC repository for distribution to the scientific community. 


21420 (ORNL/M-2588, pp. 62) Organization of the three cy- 
teochrome P450 subfamilies on 19q13.2. Hoffman, S.M.G. 
(Lawrence Livermore National Lab., CA (US)); Mohrenweiser, H.W. 
Oak Ridge National Lab., TN (United States). Jan 1993. DOE Con- 
tract W-7405-ENG-48. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

The cytochrome P450 superfamily of mono-oxygenases is of 
central importance in the metabolism of xenobiotic compounds, in- 
cluding drugs, pollutants and plant metabolites. More than 110 
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mammalian P450 proteins are grouped into subfamilies by se- 
quence identity of >60%. In all known cases, the genes within each 
subfamily are clustered, but the clusters are scattered throughout 
the human genome. Three of these subfamilies, CYP2A, CYP2B 
and CYP2F, were previously localized to chromosome 19q. The 
authors have developed a cosmid contig map of the region as part 
of the effort to characterize the number and arrangement of the 
CYP genes in each of these subfamilies. One cDNA from each of 
the A, B and F subfamilies was used to probe chromosome 19- 
enriched cosmid libraries (~10X). Cosmids were analyzed using a 
fingerprinting strategy and assembled into contigs. At present, all 
of the CYP genes on chromosome 19 are in two contigs. These 
contigs span 137 and 210kb, separated by a gap; previous PFGE 
analysis suggests that the gap should be less than 10 kb. Cosmids 
positive for any of the CYP probes were further analyzed by 
restriction enzyme digestion and Southern blotting. The region con- 
tained nine full-sized genes, including five CYP2A, two CYP2B and 
two CYP2F loci; at least one additional B locus and one additional 
F locus were incomplete pseudogenes. The genes are arranged in 
complex fashion, with the A and F genes intermingled. The orienta- 
tions of most of the full-size genes have been established. Two of 
the A genes appear to be the product of a recent tandem duplica- 
tion, since they are within contiguous blocks of ~20kb that have 
nearly identical distributions of sites for several restriction enzymes. 
Additional libraries are being screened to find larger clones that 
can span the gap between the contigs. The sequence of the CYP 
gene region on 19q is being determined in a collaborative effort to 
identify regulatory elements of the CYP2 gene family. 


21421 (ORNL/M-2588, pp. 63) Bacterial artificial chromo- 
somes (BACs) and P1 artificial chromosomes (PACs): 
BAC-PACing through the human genome. loannou, P.A. 
(Lawrence Livermore National Lab., CA (US)); Batzer, M.A.; Gar- 
nes, J.A.; Amemiya, C.T.; Kroisel, P.; Jong, P.J. de. Oak Ridge 
National Lab., TN (United States). Jan 1993. DOE Contract W- 
7405-ENG-48. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Recently, new procedures have been developed for the efficient 
cloning of large DNA fragments (100-300kb) as P1 Artificial Chro- 
mosomes [PACs] (loannou et al., submitted) and Bacterial Artificial 
Chromosomes [BACS] (Shizuya et al., 1992, Proc. Natl. Acad. Sci. 
USA, 89: 8794-8797). Total human genomic DNA libraries are cur- 
rently being constructed using BACs (in collaboration with Dr. 
Melvin |. Simon at the California Institute of Technology) and PACs. 
Both of these vectors allow for the efficient cloning of large DNA 
fragments (100-300kb) for intermediate physical mapping between 
cosmids (40kb in size) and Yeast Artificial Chromosomes [YACS] 
(200kb-1Mb in size). Each of these cloning systems allows the 
propagation of individual clones within bacterial hosts facilitating 
their analysis and distribution throughout the scientific community. 
The PAC vector offers the advantages of a positive selection sys- 
tem for recombinant clones, as well as an inducible high copy 
number origin of replication for the isolation of individual clone 
DNA as compared to the BAC system. The construction of the 
PAC vector (pCYPAC1) as well as a comparison to the BAC sys- 
tem will be presented. In addition, an update on the construction 
and analysis of total human genomic libraries generated using BAC 
and PAC vectors will be presented. 


21422 (ORNL/M-2588, pp. 64) Sequence determination and 
analysis of the human and mouse XRCCI DNA repair gene re- 
gions. Lamerdin, J.E. (Lawrence Livermore National Lab., CA 
(US)); Montgometry, M.; Stilwagen, S.; Scheidecker, L.; Tebbs, R.; 
Thompson, L.H.; Carrano, A.V. Oak Ridge National Lab., TN 
(United States). Jan 1993. DOE Contract W-7405-ENG-48. (CONF- 
930251-: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The human XRCC1 (X-ray repair cross complementing) gene is 
involved in the efficient repair of DNA single strand breaks formed 
by exposure to ionizing radiation and alkylating agents. Both the 
human and complementary mouse cDNAs have been isolated and 
the products are being studied. The genomic regions are not well 
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characterized and such information is important for developing tar- 
geting vectors for gene knockout experiments. The human gene 
maps to 19q13.2 and is a member of a contig spanning approxi- 
mately 150 kbp in our foundation cosmid map for human 
chromosome 19. The authors selected one of the cosmids (F5050) 
which was positive by hybridization for the human XRCC1 cDNA 
probe (pXR 1-30) to sequence. A mouse cosmid was selected con- 
taining a 38 kbp XRCC1-positive genomic fragment cloned into the 
sCos- | vector. The two cosmids were sonicated, end-repaired, 
size-selected (1-4 kbp), and cloned into the Small site of Bluescript 
KS+. Double-stranded templates were prepared by the Qiagen al- 
kaline lysis procedure and sequenced using the Taq cycle 
sequencing protocol on a Catalyst 800 workstation (Applied Biosys- 
tems inc.). Approximately 75% of each cosmid has been 
assembled by random selection of clones sequenced using fluores- 
cent primers. Some small gaps have been closed by primer 
walking using fluorescent DyeDeoxy™ Terminators. Preliminary 
data analysis of 28.7 kbp of the mouse sequence and 18.4 kbp of 
the human sequences was performed. For the human sequence 
13 Alu sequences were found for a density of 1 Alu per 1.4 kbp. 
For the mouse repetitive B1 element, 8 copies were found for a 
density of 1 per 3.6 kbp. No L1 sequences were found in either 
cosmid. The chromosome 19-specific 37 bp repetitive element, 
pe670, was identified in multiple copies in two different sites in the 
human cosmid but not in the mouse. The dinucleotide CA repeat 
was found in both mouse and human. In general, the repeat length 
was longer in the mouse than in the human. 


21423 (ORNL/M-2588, pp. 65) Isolation, sequencing, and 
mapping of human chromosome 19 coding regions. Lennon, 
G.G. (Lawrence Livermore National Lab., CA (US)); Ghiso, N.S.; 
Lieuallen, K. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract W-7405-ENG-48. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The goal of this effort is to isolate, sequence, and map coding 
regions in the form of cDNAs or exons, and focuses on human 
chromosome 19. Four aspects of this work will be presented. First, 
ESTs or other cDNAs appearing to map to chromosome 19 are 
verified with respect to their true localization, and if on 19, are fine- 
mapped using the cosmid spanning set filters generated here. Both 
5’ and 3’ ends of cDNAs are used to help verify contig assembly 
and determine transcriptional orientation. Second, methods for the 
identification and generation of full-length cDNAs are being devel- 
oped. These include a method for isotopically labelling mRNA 
caps, and for enriching for full-length first-strand cDNA. Third, as 
high-throughput mapping to chromosomes and sub-chromosomal 
regions is increasingly needed, stamp-sized filters are being pro- 
duced containing flow-sorted chromosome dots, and are working 
on optimizing hybridization conditions for both cDNA and genomic 
(YAC, BAC, etc.) clones. The distribution of these filters should al- 
low a rapid means of localizing probes to chromosomes. Fourth, a 
relational database for the catalog of chromosome 19 genes is in 
place to keep track of information related to the over 150 genes 
placed to date on the chromosome 19 map. 


21424 (ORNL/M-2588, pp. 66) Identification of chromo- 
some 19 cDNAs by array hybridization. Lieuallen, K. (Lawrence 
Livermore National Lab., CA (US)); Lamerdin, J.; Carrano, A; 
Lennon, G. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract W-7405-ENG-48. (CONF-930251—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

As part of the Human Genome Project, an effort has been 
launched to locate and identify novel cDNAs on chromosome 19. 
One method used has consisted of hybridization to high density 
colony filters with genomic probes known to be from chromosome 
19. The 20x20cm filters consist of 9,216 cDNA clones arranged in 
a 96X96 matrix (Trends In Genetics 7, 314 (1991)). The library 
used is a human fetal brain cDNA library, constructed at the Impe- 
rial Cancer Research Fund. Probes used on the fetal brain cDNA 
library were selected from a chromosome 19 cosmid library, con- 
structed at Lawrence Livermore National Laboratory. Close to 
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1,000 randomly selected cosmid library clones were screened for 
GC rich sequences by performing Sac Il restriction digests. Those 
cosmids with 3 or more Sac Il sites were used as probes on the 
human fetal brain cDNA library. Over 3,000 cosmids from the 
spanning path subset of chromosome 19 have been similarly ana- 
lyzed for other GC-rich sites based on both restriction digestion 
(Sacll, Apal) and hybridization to probes composed of GC-rich se- 
quences isolated from flow-sorted chromosome 19 chromosomes. 
To date, forty hybridizations have been performed. Hybridizations 
were analyzed on a Phosphorimager and the positives identified 
and sequenced. Additionally, the assignment of GC-rich cosmids to 
cytogenetic bands has allowed us to generate a preliminary map of 
the distribution of the most gene-rich areas of this chromosome. 
Over four novel cDNAs from chromosome 19 have been identified, 
in addition to cDNAs corresponding to previously identified genes. 
New cDNAs are being analyzed for tissue expression via Northern 
blot hybridization. Full-length clones of these cDNAs are also being 
isolated employing traditional library screening and plaque purifica- 
tion as well as 5’ RACE and solution-phase library screening. 


21425 (ORNL/M-2588, pp. 67) Physical mapping and se- 
quencing of telomeric regions from human chromosome 19. 
Martin-Gallardo, A. (Lawrence Livermore National Lab., CA (US)); 
Elliott, J.M.; Lamerdin, J.; Carrano, A.; Garcia, E. Oak Ridge 
National Lab., TN (United States). Jan 1993. DOE Contract W- 
7405-ENG-48. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

The telomeres of mammalian chromosomes represent interesting 
and challenging regions of the genome to characterize. In addition 
to their role in chromosomal replication, the telomeric regions con- 
tain polymorphic sequences, the characterization of which may 
contribute to understand genetic diversity and evolution. In order to 
study the structural organization of these regions, the authors are 
undertaking both a mapping and sequencing effort of the telomeric 
regions of human chromosome 19. By using first a telomere- 
associated probe to identify chromosome 19 cosmids, and then 
inter Alu-PCR products derived from these cosmids a number of 
YACs were isolated. These YACs map to the telomeric regions on 
the p and q arm of chromosome 19, as determined by fluores- 
cence in situ hybridization (FISH). End-probes from these YACs 
are being generated by inverse PCR and used to identify and or- 
der further clones in these areas. In addition to the mapping effort, 
the authors are developing a sequencing project aimed at deter- 
mining the DNA sequence of specific subtelomeric regions. In this 
context, we have determined the DNA sequence of a 2 kb 
telomere-associated fragment that was derived from a half YAC 
clone and shown by FISH to hybridize at the telomere of 19p 
among other chromosomes. Sequence data from a subtelomeric, 
chromosome 19-specific cosmid have also been obtained. FISH 
analysis of this cosmid revealed hybridization sites at the telomeres 
of chromosomes 19p, 3q, 11p and 15q in all individuals analyzed. 
Furthermore, this analysis detected polymorphisms at the telom- 
eres and interstitial sites of other human chromosomes. Analysis of 
the DNA sequences should provide information on these polymor- 
phisms and also on subtelomeric structural features which are 
either chromosome 19-specific or common to other chromosomes. 


21426 (ORNL/M-2588, pp. 68) Comparing theory and prac- 
tice of probabilistic fingerprinting - the LLNL experience. 
Nelson, D.O. (Lawrence Livermore National Lab., CA (US)); 
Branscomb, E.W. Oak Ridge National Lab., TN (United States). 
Jan 1993. DOE Contract W-7405-ENG-48. (CONF-930251-: 3. hu- 
man genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

An approach to constructing a physical map of Chromosome 19 
from a cosmid clone library begins by producing a restriction fin- 
gerprint for each clone and then comparing the fingerprints of each 
pair of clones to estimate the probability of pairwise overlap. The 
effectiveness of this approach rides on a number of unknown pa- 
rameters and simplifying assumptions about the data and the 
fingerprinting process. In the past, the authors have examined sev- 
eral issues pertaining to the data generation process, including 





methods for detecting signal peaks corresponding to restriction 
fragments, and potential sources of error in data gathering and 
data reduction. There is now enough experience to begin to exam- 
ine critically the behavior of this approach in practice. As one 
example there is now available a complete restriction map of 111 
clones covering approximately 600 kilobases of the P arm of Chro- 
mosome 19. This region seems to contain a representative sample 
of the problems and idiosyncracies which have arisen while analyz- 
ing Chromosome 19 DNA, including the existence of repeat 
sequences and gene families. Using this large region where the 
overlap information is known in advance, there is addressed such 
questions as:What is the actual distribution of the likelihood ratio 
statistic, as a function of overlap percentage? How much does the 
assumption of equal length clones affect the results? How much 
do errors in fingerprint data reduction degrade the sensitivity of the 
likelihood ratio as an overlap detector? 


21427 (ORNL/M-2588, pp. 69) Strategies for mapping gene 
families: The pregnancy-specific glycoproteins on chromo- 
some 19. Olsen, A. (Lawrence Livermore National Lab., CA (US)); 
Copeland, A.; Branscomb, E.; Nelson, D.; Brandriff, B.; Gordon, L.; 
Carrano, A. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract W-7405-ENG-48. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Detailed physical maps of gene families are an essential re- 
source for investigations into the regulation of expression of these 
genes and their evolution. However, the mapping of such families 
often presents a challenge to many standard mapping techniques, 
because the homology among various members of a family can 
produce misleading indications of clone overlap. One large gene 
family encountered in the chromosome 19 mapping project is the 
pregnancy-specific glycoproteins (PSGs). The PSG family consists 
of 12 or more highly homologous genes located in a 500 kb region 
of 19p13.2. To establish cosmid contigs in this region, it has been 
necessary to modify the standard procedure used to assemble 
contigs from fingerprinting data. This involved analyzing all PSG 
cosmid fingerprints as a separate subset, and then modifying the 
algorithm for overlap determination so that the contribution of each 
fragment in the fingerprint was weighted inversely to the preva- 
lence of that size fragment in the fingerprints of all family members 
in the subset. This has enabled us to assemble all the PSG cos- 
mids into two large contigs. Attempts to verify contig assembly and 
determine contig length by Eco RI restriction digests were also 
complicated by the presence of homologous regions. In order to 
establish an accurate restriction map of the entire PSG region, we 
have used a novel partial digest mapping strategy in which specific 
linkers are ligated to the Sfi | sites on either side of the insert site 
in the Lawrist vector. Using this technique, in combination with 
complete digests, we have established a complete EcoR! map for 
most of the region. Individual PSG gene coding regions were iden- 
tified by hybridization of Southern blots with a probe for the 
constant domain of these genes. Hybridization with gene-specific 
oligos (in collaboration with S. Hammarstrom) led to localization of 
all previously identified PSG genes. Results suggest at least three 
additional members of the family. 


21428 (ORNL/M-—2588, pp. 70) Displaying restriction maps 
in postscript. Ow, D.J. (Lawrence Livermore National Lab., CA 
(US)); Yeh, T.M.; Slezak, T.R. Oak Ridge National Lab., TN 
(United States). Jan 1993. DOE Contract W-7405-ENG-48. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The authors have developed a program that generates restriction 
map displays in postscript. These restriction maps may be dis- 
played on any workstation by using a postscript displayer or printed 
on any postscript printer. The restriction maps are formatted in En- 
capsulated Postscript (EPS) and follow Adobe’s Document 
Structuring Conventions (DSC). They may be imported by any ap- 
plications which accept EPS files. This tool enables the biologist to 
see the restriction maps stored in our database as well as maps 
that have been created in spreadsheets (i.e., direct database or 
ASCII input). How this code is used via live Internet access to our 
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database and via local files will be demonstrated. The authors plan 
to incorporate this tool as a display option within the existing data- 
base browser. Future extensions may include generating postscript 
output for portions of integrated maps which include a_ user- 
specified collection of objects in an area of interest. The current 
restriction map display code is available from the authors. 


21429 (ORNL/M-2588, pp. 71) Closure of the chromosome 
19 physical map: A cosmid and yeast artificial chromosome 
contig containing the complete Ryanodine receptor gene. 
Rouquier, S.P. (Lawrence Livermore National Lab., CA (US)); 
Giorgi, D.G.; Jong, P.J. de; MacLennan, D.H. Oak Ridge National 
Lab., TN (United States). Jan 1993. DOE Contract W-7405- 
ENG-48. (CONF-930251-: 3. human genome _ program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Malignant Hyperthermia (MH) is an inherited disease of man and 
various animals. Biochemical and genetic studies have shown that 
the disease is related to abnormalities in the Ca®+ release channel 
of skeletal muscle sarcoplasmic reticulum (the ryanodine receptor 
(RYR1)) gene containing approximately 100 exons and located on 
human chromosome 19q13.1. The full length RYR1 cDNA is com- 
posed of 15.4 kilobase pairs (kbp) corresponding to a mRNA 
encoding a protein of 5032 amino acids. The RYR1 gene was cho- 
sen as a pilot region in order to: (a) establish a large physical map 
of the RYR | gene and surrounding regions, (b) ascertain the valid- 
ity of already established contigs, and (c) link these different 
contigs by filling the gaps between them. Individual libraries (cos- 
mids, Bacterial and Yeast Artificial Chromosomes (BACs and 
YACs)) were screened and spotted on high-density filters. Genomic 
DNA from the RYR1 region was isolated as a set of overlapping 
cosmid and yeast artificial chromosome (YAC) clones. Ninety-eight 
cosmid clones were identified by screening three chromosome 
19-specific cosmid libraries using RYR1 cDNA probes and subse- 
quently cosmid inserts for chromosome walking. Among these 
clones, 23 were assembled in a minimal overlap overlapping set 
according to restriction analysis and hybridization data. Three YAC 
clones were also isolated by screening a human YAC library with 
selected cosmid inserts. Two of the three YACs contained chimeric 
inserts but nevertheless filled a remaining gap in the cosmid con- 
tig, and further enlarged the contig. The overlaps between the 
YACs and the cosmid contig were determined by hybridizing YAC 
Alu-PCR products to cosmid DNAs. The RYR1 gene spans about 
205 kb of the more than 800 kb of the RYR1 region cloned in cos- 
mids. A 150 kbp BAC which overlaps with the 3’ end of the RYR1 
gene has also been isolated. These clones provide reagents for 
characterization of the gene and other markers possibly related to 
Central Core Disease. 


21430 (ORNL/M-2588, pp. 72) Genomic cartography on a 
flat-earth budget. Slezak, T. (Lawrence Livermore National Lab., 
CA (US)); Wagner, M.C.; Branscomb, E. Oak Ridge National Lab., 
TN (United States). Jan 1993. DOE Contract W-7405-ENG-48. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

This seems like a good time for those involved in the informatics 
aspects of “mapping DNA” to take stock of the current situation: 
There is no generally accepted non-political definition of what a 
useful genome map would be. There is nearly universal demand 
for better access to map information and no general agreement on 
how to represent maps (in a computer database or visually). Every 
biologist seems to have their own opinion of exactly how they want 
to see their data on the final map. All of these viewpoints are valid 
and nobody wants to wait long for results to appear on their work- 
station. Every major mapping project seems to be in the “90+% 
completed” phase. Some recently even advertise completion. 
There are almost as many different approaches to mapping as 
there are labs doing it. Some invoive bits of paper stuck on large 
spans of walls. The target resolution for different mapping efforts 
ranges over nearly two logs, from less than 10Kb to hundreds of 
kilobases. Problems due to size, complexity, and fluidity exist in al- 
most every aspect of the DNA mapping problem. Easy examples 
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include integrating data of varying confidence, tracking how map 
placements were decided, detecting and dealing with conflicts, and 
physically drawing and navigating the final results. Major choices 
have to be made at each step of the way, dictated by local data, 
local needs, and available resources. Some of the choices that 
have been made in order to explore some of the more important 
tradeoffs involved in highly-automated approaches to genome map- 
ping will be discussed and illustrated. 


21431 (ORNL/M-2588, pp. 73) Organization of the repeat 
elements and polymorphic sites at the D19S11 locus. Tsuji- 
moto, S. (Lawrence Livermore National Lab., CA (US)); Hoffman, 
S.M.G.; Brandriff, B.; Gordon, L.; Carrano, A.V.; Mohrenweiser, 
H.W. Oak Ridge National Lab., TN (United States). Jan 1993. DOE 
Contract W-7405-ENG-48. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

The D19S11 locus, an anonymous marker on chromosome 19, 
was originally shown to be a complex set of six nonallelic polymor- 
phic sites located at 19p13.1. Three probes, 13-1-82, 13-2-21, and 
13-1-25, derived from a single cosmid, 1-13, were used to screen 
a human chromosome 19-enriched cosmid library. The resulting 
probe-positive cosmids, which included several cosmids simultane- 
ously positive for the MEL gene, along with additional non-probe 
positive cosmids from the library, were initially assembled into six 
contigs. The order and orientation of these contigs were deter- 
mined by fluorescence in situ hybridization analysis, using G1 
interphase and sperm pronuclei as targets. Adjacent contigs joined 
by end probe walking resulted in a single contig of 650 kb. In order 
to obtain finer resolution and greater detail in this area, an EcoRI 
restriction map of cosmids spanning the contig was created. The 
EcoRI fragments with homology to the D19S11 probes were then 
identified, and it was found that some cosmids have homology to 
all three probes. Cosmids positive for the MEL gene were found at 
the centromeric end of the contig. At least four OLFR genes map 
to this contig, but in no case are the OLFR genes and D19S 11 - 
positive EcoRi fragments coincident. Analysis of the nonallelic 
variant sites revealed that several different types of polymorphisms 
including RFLPS, insertions/deletions, and a VNTR are tightly clus- 
tered into a 40 kb region and are interspersed among the repetitive 
elements which are detected with the three probes. Within this re- 
gion, three RFLPS and an insertion/deletion polymorphism are 
found within 15 kb of each other. Preliminary data suggest that the 
genetic diversity seen at the D19S11 locus may be evolutionarily 
significant, since the probes also hybridize to Southern blots of 
chimpanzee and baboon DNA. 


21432 (ORNL/M-2588, pp. 74) Recent enhancements to the 
LLNL genome browser. Wagner, M.C. (Lawrence Livermore Na- 
tional Lab., CA (US)); Slezak, T.; Cantu, R. Ill; Branscomb, E. Oak 
Ridge National Lab., TN (United States). Jan 1998. DOE Contract 
W-7405-ENG-48. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

A highly-automated system for creating physical maps of DNA 
from human chromosome 19 and a graphical contig browser to 
assist in comprehending and manipulating this data have been de- 
veloped. The LLNL Genome Browser has undergone extensive 
modification since the last DOE Workshop in February 1991. The 
current version is in daily use helping to analyze the over 13,000 
human chromosome cosmid clones fingerprinted to date. The inte- 
grated mapper portion of the browser has enabled relation of 
cosmid clones to a total of over 100,000 other biologically signifi- 
cant entities (YACS, Loci, Restriction Fragments, Sequences, 
cDNAs, etc.). The system currently handles 14 entity classes and 
the user has complete control over which classes and which inter- 
connections are to be viewed. Biologists working on the project can 
also display global ordering information obtained by Fluorescence 
In situ Hybridization (FISH) mapping and other methods. Software 
to take all order and orientation data and generate a global partial 
ordering has been developed. Ordering information between enti- 
ties of all types is readily displayed by the mapper. The design 
seeks to provide access and visual display of all data generated by 
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the Human Genome mapping project free of any prejudgment as to 
what questions are of interest or what objects, properties, and rela- 
tionships should be displayed at any time. The integrated mapper 
portion of the browser now enables display of all data objects and 
relationships stored in the database (currently over 150,000 proper- 
ties and relationships are known) using a flexible object-based 
mechanism. All the mapping data is currently being integrated into 
single-window views that can be readily customized to show only 
the desired types of objects and levels of detail. 


21433 (ORNL/M-—2588, pp. 75) Second generation data en- 
try scripts for a genome database. Yeh, M. (Lawrence Livermore 
National Lab., CA (US)); Ashworth, L.K.; Slezak, T.; Branscomb, E. 
Oak Ridge National Lab., TN (United States). Jan 1993. DOE Con- 
tract W-7405-ENG-48. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Large amounts of Chromosome 19 mapping data generated at 
the LLNL Human Genome Center are stored on a Sybase rela- 
tional database. To date, 140 tables contain well over 100 Mb of 
data and indices. These tables include descriptive information 
about libraries, clones, genetic loci, and experimental design which 
are linked to tables containing results from fingerprinting, hybridiza- 
tions, PCR, restriction mapping, sequencing, and various 
re-assemblies of this data. Timely, correct input of this data is a 
major concern. Input of biological data is the responsibility of indi- 
vidual generators of that data. To make this process as painless as 
possible, several scripts have been written which prompt users for 
data. In each script program, underlying keys, linkages, and trig- 
gers are built and validated automatically without the need for the 
biologist to comprehend these concepts. The scripts are designed 
to require the minimum amount of human input and to provide the 
earliest possible detection of entry errors, as well as to allow easy 
maintenance. More recently, second generation data entry pro- 
grams are being developed. The newer design allows one ‘generic’ 
script for each experiment type (such as hybridization, FISH, se- 
quencing). The first such program was written to accommodate all 
current ‘varieties’ of hybridization experiments. It branches to differ- 
ent modules based on data input regarding which variety of probe 
and target types were used in the experiment. Depending on which 
modules are used, the program may write data in as many as a 
dozen different tables. This new program replaces eight previous 
scripts that accreted over time as experimental approaches 
evolved for different users. The new design has eliminated dupli- 
cating efforts when additions are made. It also offers the biologist 
the advantages that users do not need a new program written 
each time a slightly different experiment is designed. 


21434 (ORNL/M-2588, pp. 76) Multiplexed fluorescence de- 
tector for capillary electrophoresis using axial optical fiber 
illumination. Taylor, J.A. (lowa Sate Univ., Ames (US)); Yeung, 
E.S. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Recently, an axial beam excitation scheme for capillary elec- 
trophoresis has been developed. The excitation laser is coupled via 
an optical fiber which in turn is inserted into the capillary tube. Ob- 
servation is outside the capillary walls perpendicular to the axis. 
Detection at the pM level was demonstrated. Reported here is the 
use of this excitation geometry to simultaneously monitor 10 capil- 
lary tubes undergoing electrophoresis. This represents a truly 
parallel multiplexing scheme for monitoring large arrays of capillar- 
ies. Several important observations can be made. First, truly 
simultaneous multiplexing of capillary electrophoresis was achieved 
because the CCD camera looks at all capillaries at all times, with 
data rates fast enough for sequencing at > 1 base per s per lane, 
or 1000 bases per s per CCD system. Second, there are no mov- 
ing parts and the injection end of the capillary bundle can be freely 
manipulated without affecting alignment. Third, the excitation laser 
simply irridiates the entrance of the optical fiber bundle without crit- 
ical arrangement of the optics to achieve distribution of energy into 





each capillary. Fourth, there are variations in the excitation ener- 
gies reaching each capillary, but that can be calibrated for in the 
same way the individual CCD pixels are normalized. Fifth, there 
are variations in absolute and relative migration times for the test 
compounds. This is expected due to the uncontrolled nature of the 
capillary walls, different temperatures, and different geometries. A 
migration index and an adjusted migration index to correct for 
these variations have been developed. Sixth, there are variations 
in the relative peak heights and areas among the capillaries for the 
same injected sample concentration. This is expected due to bias 
at injection due to differences in electroosmotic flow rates, geome- 
tries, and injection time constants. A correction scheme to address 
this problem has reduced injection bias to < 5%. 


21435 (ORNL/M-2588, pp. 77) Sequencing by hybridiza- 
tion: Towards large-scale compilation of human cDNA 
signatures. Crkvenjakov, R. (Argonne National Lab., IL (US)); 
Strezoska, Z.; Milosavijevic, A.; Zeremski, M.; Grujic, D.,; 
Paunesku, T. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract W-31109-ENG-38. (CONF-930251-: 3. hu- 
man genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The SBH Format 1 method, in which densely arrayed DNA sam- 
ples in the form of PCR products or M13 phage are consecutively 
interrogated by groups of short oligomers with a common hexamer 
to octamer core, is being developed. Three levels of information 
can be achieved depending on the number of hybridizations. Map- 
ping information in the form of clone signatures can be obtained 
with relatively few (100-300) probes. Positioning and identification 
of genome structural elements (partial sequencing) requires more 
extensive hybridizations, and complete sequencing requires data 
from several thousand probes on 3-5 related genomes (Drmanac & 
Crkvenjakov, 1992, Intl. J. Genome Res., 1, 59-79). As a first step, 
new human genes are being searched by compiling oligo se- 
quence signatures of arrayed human brain cDNA libraries. Using 
the high-density-spotting robot and image analysis software devel- 
oped for SBH (see accompanying abstratt: Dnnanac et al.), 
concentration is on an 8-x 12-cm 3456-dot cDNA array format to 
test (i) various libraries prepared in-house or obtained elsewhere, 
(ii) the reproducibility and reliability of sequencing data, and (iii) 
signature-compiling software. Over 500 hybridizations with infor- 
matic septamers on 10,000 arrayed cDNA clones serve as a base 
from which the technology is being evaluated. Substitution of °5P 
for 52P label has led to a fourfold increase in resolution, making 
correspondingly denser arrays practical. In the next year, a 
throughput of one million probe-clone bytes of information per day 
and complete signature analysis on 100,000 cDNA clones with 
100-150 septamers should be reached. This should provide a sub- 
stantial number of candidates for new genes to be analyzed further 
by partial SBH, gel sequencing, chromosome mapping, etc. 


21436 (ORNL/M-2588, pp. 78) The first sequencing by hy- 
bridization (SBH) production line In use for gene sorting. 
Drmanac, R. (Argonne National Lab., IL (US)); Drmanac, S.; Gem- 
mel, A.; Jarvis, J.; Labat, |.; Stavropoulos, N.; Vicentic, A. Oak 
Ridge National Lab., TN (United States). Jan 1993. DOE Contract 
W-31109-ENG-38. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Last year, the feasibility of SBH by determining 340 bp without 
error in a blinded experiment was demonstrated. On the basis of 
that experience, a hybridization data production fine for scoring 
100,000 clones with 10 probes per day was built. This involved the 
development of (i) high-throughput PCR of plasmid inserts starting 
from bacterial cultures; (ii) the capability to spot 31,000 to 55,000 
DNA samples on 15- x 23-cm membranes using a Biomek 1000 
with adapted tablet, pins and programs; (iii) image analysis soft- 
ware for scoring hybridization signals from dense dot arrays; and 
(iv) a semiautomatic hybridization setup. Currently an automated 
entry of data into a data base and an expert system for evaluation 
and normalization of the hybridization results are being developed. 
The first application of the production setup will oe the fingerprint- 
ing of 100,000 random cDNA clones from brain tissue using 100 6- 
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to 8-mer probes. Up to now, 15,000 clones have been amplified by 
PCR and the whole procedure has been tested by hybridizing 1500 
clones by 20 probes. By comparing the signatures of the clones, 
about 20,000 new genes and a few hundred new gene families 
should be recognized. If successful, the experiment will be re- 
peated on over one million clones combined from a few tissues in 
order to inventory most of the genes and to gain insight into the 
gene expression pattern. The capacity of the production line is suf- 
ficient for 100-bp-resolution mapping of the human chromosomes 
and for an efficient, simultaneous sequencing of similar bacterial 
genomes. The phylogenetic sequencing scheme is especially pow- 
erful when SBH data are combined with targeted single-read gel 
sequences. By establishing a preparative PCR procedure in 384- 
well or 864-well plates (to allow efficient spotting by corresponding 
pin array) and by constructing an automated hybridization machine, 
inexpensive sequencing of 100 million bp/yr can be achieved. 


21437 (ORNL/M-2588, pp. 79) Efficient clone arraying and 
high-throughput PCR of cDNA inserts. Drmanac, S. (Argonne 
National Lab., IL (US)); Gemmell, A.; Labat, |.; Drmanac, R. Oak 
Ridge National Lab., TN (United States). Jan 1993. DOE Contract 
W-31109-ENG-38. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

To simplify arraying clones in microtiter plates, a procedure 
based on dispensing an optimally diluted transformation mixture 
into the wells followed by 20 hours of growth has been developed. 
Success is measured by the number of wells giving a single-band 
product in PCR. Success of 70% (in comparison with 80% by pick- 
ing single colonies) is obtained reproducibly by dilutions which give 
10% empty wells on average. After growth in 96-, 384- or 864-well 
plates, PCR is started by inoculating the PCR mixture into corre- 
sponding plates using matching pin array. To get clean PCR 
products, the bacterial culture is diluted 25 times in water. PCRs 
on six plates are performed in parallel using a BioOven with a 
rotation platform. In two cycles, 1200-10,000 reactions can be pre- 
pared per day. To get successful PCR, it is important to optimize 
the concentration of primers and enzyme in every batch. Further- 
more, a simple automated procedure for removing oil from the 
PCR reaction has been developed. The procedure is based on 
passive sucking of the oil into a 96-tip magazine (Dynatech Labo- 
ratories, Inc.) mounted on Biomek1000 arm and removing the oil 
by sliding the tips over a paper tissue. Up to now, 15,000 cDNA 
inserts have been amplified from random cDNA clones with an av- 
erage insert of 1700 bp (library constructed by M.B. Soares, 
Columbia University) toward our goal of amplifying 100,000 clones. 
DNAs are going to be spotted and hybridized by 100 short probes 
(mainly 7-mers), labeled either by °*P or °°P in order to recognize 
new genes and gene families. 


21438 (ORNL/M-2588, pp. 80) Accessing integrated ge- 
nomic data using GRACE. Overbeek, R. (Argonne National Lab., 
IL (US)); Price, M. Oak Ridge National Lab., TN (United States). 
Jan 1993. (CONF-930251-—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. . 

GRACE is a database which integrates information from a num- 
ber of existing databases. Enormous work has gone into developing 
many carefully curated databases that contain information relating 
to genomic sequences. Now, there are a number of efforts taking 
place around the world attempting to offer integrated access to this 
growing body of valuable information. GRACE is one of these pro- 
jects. Our goal in developing the system is simply to offer more 
convenient access to the curated data; as such it builds directly on 
the efforts of many individuals and projects. GRACE is an object- 
oriented database. By this, we mean that the user should think of 
GRACE as containing information about objects. Objects have at- 
tributes. Each object will have a type that categorizes the object. 
genome objects represent an entire genome (and relate to the 
chromosomes, plasmids, etc.) for specific organisms. chromosome 
objects represent specific chromosomes for specific organisms. 
sequence-fragment objects represent a section of DNA sequence 
that has been captured (in Genbank). enzyme objects represent an 
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“abstract enzyme” in they can relate to many distinct peptides and 
genes (from many organisms), and peptide objects represent spe- 
cific peptide sequences (we take this data from the Swiss Enzyme 
DB and the Swiss Protein DB). Flexible access is currently 
provided via expression evaluation within a logic programming en- 
vironment. A graphical interface is currently under development. 


21439 (ORNL/M-2588, pp. 81) Primer walking with strings 
of contiguous hexamers. Studier, F.W. (Brookhaven National 
Lab., Upton, NY (US)); Kieleczawa, J.; Dunn, J.J. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Strings of three or more hexanucleotides whose complements 
are adjacent in template DNA can prime DNA _ sequencing 
reactions specifically and efficiently when the template DNA is sat- 
urated with a single-stranded DNA-binding protein (SSB). The SSB 
suppresses priming by individual hexamers and most pairs of hex- 
amers but stimulates priming by the 3’ hexamer of most strings of 
three or more contiguous hexamers. Strings of three or four hex- 
amers representing over 200 of the 4096 possible hexamers 
primed easily readable sequence ladders at more than 75 different 
sites in single-stranded or denatured double-stranded templates 
6.4 kb to 40 kbp long, demonstrating the generality of the phenom- 
enon. About 60-90% of newly selected strings primed useful 
sequence information, a percentage that should increase as more 
is learned about how to select the hexamer strings most likely to 
prime well. A standard hexamer preparation provides enough ma- 
terial to prime thousands of sequencing reactions, and a library of 
hexamers would allow rapid and economical sequencing by primer 
walking on templates up to at least cosmid size. Automating this 
strategy should increase the efficiency of large-scale DNA se- 
quencing more than an order of magnitude over current practice. 


21440 (ORNL/M-2588, pp. 82) Chromosome sorting by 
free-flow electrophoresis. Affleck, R.L. (Los Alamos National 
Lab., NM (US)). Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Flow cytometry is the current method used to sort chromosomes. 
It represents the slowest step in the process of creating DNA Ili- 
braries of the human genome, which is the essential first phase of 
the Human Genome Project. The primary goal of the proposed re- 
search is to pursue a separation technique for the sorting of 
chromosomes as an alternative to flow cytometry. Specifically, 
preparative free-flow electrophoresis will be studied for this pur- 
pose. Unlike flow cytometry, this proposed technique is suitable for 
large scale purification, and the apparatus on which the research 
will be performed could operate at 1,000 to 10,000 times the cur- 
rent rate of sorting by a flow cytometer. Free-flow electrophoresis 
is a continuous process used for separation of whole cells, subcel- 
lular particles, and biomolecules. The technique is based on a 
system of laminar flow between two glass plates—the electrophore- 
sis chamber—in which both the electrolyte and the sample solutions 
are continuously admitted. The electrolyte and sample flow in a di- 
rection perpendicular to the forces of an applied electric field. In 
this process, separation of the sample components occurs as a 
result of the differences in electrophoretic mobility or to the differ- 
ences in isoelectric point. The research to be performed can be 
divided into a few projects. First, conditions must be found in which 
chromosomes will both retain their stability and be deflected by the 
electric field. Buffer parameters, voltage, and flow rates must be 
appropriately designed for effective electrophoretic separation while 
maintaining the structural integrity of the chromosomes. Second, 
experiments to enhance the electrophoretic separation of the vari- 
ous chromosomes will be done. Experiments will include the 
differential removal of protein from the chromosomes, the addition 


of charged, nonspecific ligands, and tagging with existing and mod- 
ified chromosome stains. 


21441  (ORNL/M-2588, pp. 83) Optimization tools for DNA 


fragment assembly: Algorithm comparison. Burks, C. (Los 
Alamos National Lab., NM (US)); Engle, M.L.; Parsons, R.J.; 


434 ERA Vol. 18, No. 7 


Soderlund, C.A.; Forrest, S.; Stolorz, P.E. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Almost all large-scale sequencing projects currently include a 
significant component of random, or “shotgun,” sequencing in order 
to reduce a prohibitively large segment of DNA into numerous 
smaller, more manageable fragments. These fragments must then 
be assembled into an accurate consensus of the region being se- 
quenced, a problem that has proven to be computationally difficult. 
Though any software tool will ultimately have to be proven useful 
on “real” experimental data sets, in the early stages of develop- 
ment, defined and broad-ranging data sets with known correct 
solutions are extremely useful. In order to compare and contrast 
various algorithms for sequence assembly, and to develop bench- 
mark data sets, we have developed a set of tools, genfrag, that 
generate artificial sequence fragment data sets. These benchmark 
tools generate a random, double-stranded fragment set from a 
known DNA sequence. Fragment size, parent coverage, mutation 
rate, error distribution, and repeat complexity are parameters which 
can be independently and systematically varied by the user. We 
have expanded initial work on sequence assembly based on simu- 
lated annealing procedures to examine the feasibility and efficiency 
of other stochastic search strategies, including relaxation, self- 
adaptive annealing, and genetic algorithms. These approaches are 
also compared to greedy algorithms. Self-adaptive variants of 
annealing make use of information from the current and recent be- 
havior of the annealing algorithms to slow down and speed up the 
“cooling” schedule at appropriate stages. Genetic algorithms model 
optimization of the generation and selection of possible solutions 


on the mutational changes in chromosomal DNA and natural selec- 
tion. 


21442 (ORNL/M-2588, pp. 84) Recognizing genes work- 
shop. Burks, C. (Los Alamos National Lab., NM (US)); Fields, C..; 
Henikoff, S.; Joseph, D.; Stormo, G. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

The Aspen Center for Physics (ACP), in Aspen, Colorado, spon- 
sored a three-week workshop from 19 May to 5 June, 1992, with 
25 scientists participating. The workshop, entitled Recognizing 
Genes and Other Components of Genomic Structure, was the third 
(RG-Ill) in a series hosted by ACP on this topic; the previous work- 
shops (RG-| and RG-Il) occurred in 1990 and 1991. The workshop 
focussed on discussion of current needs and future strategies for 
developing the ability to identify and predict the presence of com- 
plex functional units on sequenced, but otherwise uncharacterized, 
genomic DNA. We addressed the need for computationally- based, 
automatic tools for synthesizing available data about individual con- 
sensus sequences and local compositional patterns into the 
composite objects (e.g., genes) that are — as composite entities — 
the true object of interest when scanning DNA sequences. The 
general back- ground and justification for a workshop on this topic 
was discussed earlier in the report on RG-|. Of particular interest 
over the past year has been the maturation of previously described 
as well as the emergence of several new approaches to predicting 
the presence and location of genes (or at least protein-coding ex- 
ons). The workshop was structured to promote sustained informal 
contact and exchange of expertise between molecular biologists, 
computer scientists, and mathematicians. No participant stayed for 
less than one week, and most attended for two or three weeks. 
Computers, software, and databases were available for use as 
“electronic blackboards” and as the basis for collaborative explo- 
ration of ideas being discussed and developed at the workshop. 


21443 (ORNL/M-2588, pp. 85) Genome map evaluation, as- 
sembly, and diagnosis. Fickett, J.W. (Los Alamos National Lab., 
NM (US)); Cinkosky, M.J. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 





In the construction of a relatively simple map (containing a few 
tens of elements), an investigator can keep in mind all of the rele- 
vant data, and can weigh and resolve conflicting evidence to 
produce a map which fits all the experimental results reasonably 
well. Today, however, much more complex maps (containing thou- 
sands of elements) are being constructed, and there is increasing 
dependence on computational tools to keep track of maps and 
their relationships to the underlying data. Current map assembly al- 
gorithms typically are incapable of recognizing and dealing with 
conflicts or ambiguities that require revision of a tentative map, but 
clearly the need to balance conflicting objectives is as great or 
greater for complex maps as for simple ones. Optimization theory 
provides a natural conceptual framework for genome map assem- 
bly and evaluation. We present a first draft of a mathematical 
formalism for optimization of genome maps. This paves the way for 
building maps which fit all the data as well as possible, in a well 
defined mathematical sense. Equally important, it provides a 
means to measure how well a map, however constructed, fits the 
available experimental results. We also discuss means to reveal in 
a meaningful way conflicts in the experimental data on which a 
map is based. 


21444 (ORNL/M-2588, pp. 86) Estimation of protein coding 
density in a corpus of sequence data. Fickett, J.\W. (Los Alamos 
National Lab., NM (US)); Guigo, R. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

A number of methods have been reported for estimating the 
number of genes in a genome, or the closely related coding den- 
sity of a genome, defined as the fraction of base pairs in codons. 
Until recently these methods have been based primarily on either 
mutation analysis or mRNA transcript mapping. Recently, DNA se- 
quence data representative of the genome as a whole have 
become available for several organisms, making the problem of es- 
timating coding density amenable to sequence analytic methods. 
Different investigators have in many cases given widely varying es- 
timates of the number of genes in the same genome, so that a 
careful analysis of accuracy has become increasingly desirable. 
We present a computational method in which a “coding statistic” is 
calculated for a large number of sequence windows, and the distri- 
bution of the statistic is decomposed into coding and noncoding 
fractions. We then analyze the error of the method by testing it on 
known cases, and show that coding density can be measured to 
within a few percent. The method is applied to the yeast chromo- 
some 3 sequence and the eight known cosmid sequences from C. 
elegans. This method can also be applied to fragmentary data, for 
example a collection of short sequences determined in the course 
of STS mapping, and so is applicable at the present to a number 
of other genomes as well. 


21445 (ORNL/M-2588, pp. 87) Assessment of protein cod- 
ing regions. Fickett, J.W. (Los Alamos National Lab., NM (US)); 
Tung, Chang-Shung. Oak Ridge National Lab., TN (United States). 
Jan 1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

A number of methods for recognizing protein coding genes in 
DNA sequence have been published over the last 13 years, and 
new, more comprehensive algorithms, drawing on the repertoire of 
existing techniques, continue to be developed. To optimize contin- 
ued development, it is valuable to systematically review and 
evaluate published techniques. At the core of most gene recogni- 
tion algorithms is one or more coding measures — functions which 
produce, given any sample window of sequence, a number or vec- 
tor intended to measure the degree to which a sample sequence 
resembles a window of “typical” exonic DNA. In this paper we 
review and synthesize the underlying coding measures from pub- 
lished algorithms. A standardized benchmark is described, and 
each of the measures is evaluated according to this benchmark. 
Our main conclusion is that a very simple and obvious measure — 
counting oligomers — is more effective than any of the more 
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sophisticated measures. Different measures contain different infor- 
mation. However there is a great deal of redundancy in the current 
suite of measures. We show that in future development of gene 
recognition algorithms, attention can probably be limited to six of 
the twenty or so measures proposed to date. 


21446 (ORNU/M-2588, pp. 88) Chromosomal organization 
of human repetitive DNA sequences. Longmire, J.L. (Los Alamos 
National Lab., NM (US)); Deaven, L.L.; Ratliff, R.L.; Brown, N.C.; 
Hildebrand, C.E.; Baker, R.J. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

We are investigating the chromosomal organization of repetitive 
sequences, primarily simple-repeats (microsatellites) which are 
generally highly polymorphic within the human genome. Multipie- 
representation human chromosome-specific cosmid libraries have 
been constructed as an effort on the National Laboratory Gene 
Library Project. We have used a Biomek robot to make approxi- 
mately 1-fold representation high density gridded arrays of the 
chromosomes 16 and Y cosmid libraries. The grids have been 
screened by hybridization to all possible mono-, di-, and trinu- 
cleotide repeats, as well as to other more complex repeats such as 
Alu, L1, THE, and a variety of satellite sequences. A database is 
being generated that will contain the identity of all clones found to 
be positive for each repetitive probe. This approach enables com- 
parative studies of the frequency of specific repeats on human 
chromosomes 16 and Y, and provides information concerning the 
coincident linkage of different repeats on fragments of DNA ap- 
proximately 40,000 base pairs in length. Identification of 
microsatellite-containing clones within the LANL chromosome 16- 
specific cosmid library links potentially highly informative genetic 
markers onto the emerging physical map. These results should 
help to integrate the physical and genetic maps, as well as facilitate 
the rapid localization of disease loci on human chromosome 16. 


21447 (ORNL/M-2588, pp. 89) Listing of molecular biology 
databases. Redgrave, G.W. (Los Alamos National Lab., NM (US)); 
Burks, C. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251-: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

The sheer volume of molecular biological data in the past two 
decades precipitated a move to computer media for collection, 
maintenance, and analysis of data. However, recent marked im- 
provements in database management systems, network access to 
remote database implementations, and the flexibility and richness 
of user interfaces (as well as the power of the systems supporting 
them) is leading to another, potentially larger wave of mitigation of 
molecular biological data onto computer media. This recent wave is 
also being precipitated by the Human Genome Project’s need for 
improvements in the collection, comparison, and integration of re- 
lated data sets from many different sites. However, a lack of 
wide-spread standards for organizing and accessing molecular biol- 
ogy databases, and sparse implementation of those standards that 
do exist, has led to a vast majority of databases that currently exist 
being relatively unique in terms of access protocols and query plat- 
forms. Thus, the scientist wanting to access molecular biological 
data has to: (i) find the relevant databases among a highly decen- 
tralized (geographically and institutionally) set; (ii) learn a number 
of access protocols and query languages for the relevant, identified 
databases; and (iii) post-process — most often with a high degree 
of manual intervention — the query results on individual databases 
to answer the exact query that initiated the search. The LIMB (List- 
ing of Molecular Biology Databases) database, which was created 
to help facilitate and simplify this process, is a database of 
databases, or a database directory. It provides a systematic and 
coordinated approach to identifying, linking, and accessing hetero- 
geneous, distributed databases relevant to molecular biology by 
providing an overview of these databases and the data sets they 
cover. LIMB is currently implemented in a relational database man- 
agement system that allows for complex, multiconditional queries. 
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21448 (ORNL/M-—2588, pp. 90) DNA map assembly work- 
shop. Soderlund, C.A. (Los Alamos National Lab., NM (US)); 
Burks, C. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251-: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

The assembly of shot-gun DNA sequence fragments into a con- 
sensus sequence and the construction of genomic physical maps 
from clone overlap data present similar formal problems in the con- 
text of combinatoric optimization, and can be structured to take 
advantage of established and developing computer science tech- 
niques. The Santa Fe Institute sponsored a one-day workshop in 
April 1992 on the topic of theoretical and experimental approaches 
to assembly of physical maps and sequencing projects. Experimen- 
tal biologists, theoretical biologists, and computer scientists 
discussed over-lapping interests and potential collaborations. There 
were about 30 participants from the Santa Fe Institute, University 
of New Mexico (Depot of Computer Science; Pathology Depot, 
School of Medicine), and Los Alamos National Laboratory (Center 
for Non-Linear Studies; Research and Applications Group; Cell 
Growth, Damage, and Repair Group; Genomics and Structural Bi- 
ology Group; Complex Systems Group; Theoretical Biology and 
Biophysics Group) Ten formal presentations were made, each with 
a strong tutorial component. Subjects included (i) the experimental 
methodology for sequencing and physical mapping of DNA, (ii) 
overviews of genetic algorithms, simulated annealing, and other 
stochastic (and nonstochastic) optimization methods, and (iii) the 
applied optimization of DNA sequence assembly, DNA physical 
mapping, and DNA clone hybridization strategies. 


21449 (ORNL/M-2588, pp. 94) Robust shotgun DNA se- 
quence assembly. Olken, F. (Lawrence Berkeley Lab., CA (US)); 
Kececioglu, J. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract AC03-76SF00098. Grant DMS-8720208. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Algorithms are being developed for DNA sequence assembly 
from shotgun data that address common sources of difficulty for 
current systems: repetitive DNA sequences, chimeric clones, and 
nonuniform error rates along fragments. Our work builds upon the 
four-phase approach of Kececioglu and Myers, which decomposes 
sequence assembly into overlap detection, fragment orientation, 
fragment layout, and consensus sequence determination. Current 
sequence assembly codes are confounded by repetitive DNA se- 
quences, such as Alu and L1 repeats. Whereas these codes tend 
to stack or arbitrarily permute fragments that sample copies of a 
repeat, we intend to separate such fragments by screening against 
databases of prototypical sequence repeats. Preliminary analysis 
indicates that by multiple sequence alignment against representa- 
tive consensus sequences of repeat families, fragments that sample 
different copies of a repeat may be distinguished, even when the 
error rate for approximate repeats approaches the sequencing er- 
ror rate. Chimeric clones that combine dispersed fragments can 
cause incorrect melding of regions, and so prevent closure of con- 
tigs. We are investigating three approaches for screening chimeric 
clones: interrupted fragment alignments, likelihood tests on overiap 
graph conformations, and local violations of interval graph axioms. 
Current methods for fragment orientation and layout either use 
heuristics, which allow these phases to be combined, or use opti- 
mization methods, which force the phases to be considered in 
isolation. We are implementing an orientation and layout algorithm 
based on graph matchings that combines both phases while apply- 
ing optimization methods. A two-pass strategy is being tested in 
conjunction with this algorithm. The first pass solves orientation 
and layout using only highly reliable overlaps with the low-error 
ends of fragments not containing known repeats. The second pass 
closes the resulting contigs by incorporating less reliable overlaps. 


21450 


cence microscopy for molecular cytogenetics. Pinkel, D. 
(Lawrence Berkeley Lab., CA (US)); Gray, W.J.; Sudar, D.; Peters, 


(ORNLUM-2588, pp. 95) Multi-color digital fiuores- 
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D.; Kuo, W.L.; Sakamoto, M.; Kallioniemi, A.; Kallioniemi, O.; Mas- 
cio, L.; Piper J.; Rutovitz, D. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract AC03-76SF00098. Grant 
CA45919;Grant CA44768;Grant CA47537;Grant HD17665. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

A multi-color digital fluorescence microscopy system is being de- 
veloped for molecular cytogenetic applications, including probe 
mapping, genotypic and phenotypic analysis of individual cells, and 
comparative genomic hybridization (CGH). This Quantitative Image 
Processing System (QUIPS) is built from commercial components. 
QUIPS employs a multiband beam splitter and emission filter built 
to specification by Chroma Technology (Brattleboro, VT). Separate 
single band excitation filters are used to excite individual fluo- 
rochromes at approximately 360 mn, 405 nm, 495 nm and 570 nm. 
Cross correlation measurements of the registration of the different 
spectral bands of the image indicate that registration shifts are less 
than 0.1 ym in the object plane. Cross talk due to weak excitation 
Of one fluorochrome by the excitation wavelength intended for an- 
other is low enough for effective quantitative use of DA-Pl, FITC 
and Texas red/rhodamine. This system has been used extensively 
for semi-automated mapping of probes on metaphase chromo- 
somes. Chromosomes and candidate hybridization domains are 
automatically segmented, and the chromosomal medial axis is de- 
termined. These are displayed, and the operator selects those 
domains judged to represent true signals. The location of the 
intensity-weighted center of mass of each true hybridization domain 
is projected onto the medial axis and the fraction of the chromo- 
some length (FL) from the p telomere is determined. Measurement 
of 10 to 15 hybridization signals allows estimation of the probe 
location to within ~1 Mb (sem) when using metaphase chromo- 
somes of standard length. FL variation, reported as one standard 
deviation of the FL distributions, averages 2-3 Mb for phage and 
cosmid probes. Several probes can be pooled, hybridized, and 
mapped simultaneously if they are known to be on different chro- 
mosomes so that they can be individually identified. 


21451 (ORNL/M-2588, pp. 96) Fluorescence gel mobllity- 
shift assay: Radioisotopic-sensitivity detection of DNA-binding 
protein interactions with stable dye-DNA intercalation com- 
plexes. Rye, H.S. (Lawrence Berkeley Lab., CA (US)); Drees, B.L.; 
Nelson, H.C.M.; Glazer, ALN. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Certain polyfunctional dyes, such as ethidium homodimer (EthD) 
and thiazole orange homodimer (TOTO), form highly fluorescent 
complexes with double-stranded DNA (dsDNA) that are stable to 
electrophoresis. These complexes can be detected in gels with 
very high sensitivity using a two-color confocal fluorescence gel 
scanner. The application of these fluorophores has been extended 
to the examination of DNA-binding proteins by the gel mobility-shift 
assay. This assay relies upon the retardation of migration of a 
DNA fragment in a polyacrylamide gel upon binding of a protein to 
the fragment. We have found that we can label a DNA-protein 
complex with a polyfunctional DNA-binding dye and readily detect 
mobility shifts of the target DNA by fluorescence. Using the E. coli 
mismatch repair protein mutS in collaboration with J. Rine and A. 
Lishanskaya, we can easily detect the preferential binding of the 
mutS protein to heteroduplex DNA by labeling target DNA frag- 
ments with TOTO. We have also analyzed the interactions of the 
trimeric yeast heat shock transcription factor (HSF) with DNA. La- 
beling of an HSF-DNA complex with either EthD, TOTO, or the 
new energy transfer dye thiazole orange-thiazole blue heterodimer 
(TOTAB), allows the detection of HSF-induced mobility shifts well 
within the detection limits of **P end-labeled-DNA autoradiographic 
methods. Using either EthD, TOTO or TOTAB, as little as 15-30 
femtomoles of a 500 bp target DNA fragment can be used to easily 
detect HSF induced mobility shifts. The complexes formed between 
DNA, protein and dye produce band-shift patterns that are indistin- 
guishable from those obtained by radioactivity. By fluorescently 
derivatizing the HSF protein and using the labeled protein in an as- 
say with target DNA stained with TOTB, we have been able to 





conduct two-color mobility-shift experiments to establish the stoi- 
chiometry of DNA-protein complexes. 


21452 (ORNL/M—2588, pp. 99) DNA sequencing by laser 
mass spectrometry. Chen, C.H. (Oak Ridge National Lab., TN 
(US)); Tang, K.; Allman, S.L.; Jones, R.G.; Jacobson, K.B. Oak 
Ridge National Lab., TN (United States). Jan 1993. DOE Contract 
AC05-840R21400. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Gel electrophoresis for DNA size analysis is very similar to a 
time-of-flight (TOF) mass spectrometer to measure molecular 
weight of different molecules. During the past year, we have used 
laser mass spectrometry to analyze DNA segments. A Nd-YAG 
laser or an excimer laser was used to desorb DNA segments 
which were mixed with small organic molecules served as matri- 
ces. A time-of-flight (TOF) mass spectrometer was used to 
measure the desorbed ions. Oligomers with sizes up to 100 bases 
for poly-T and 60 bases for mixed base oligomers have been suc- 
cessfully detected by both positive and negative ion spectrum. The 
kinetics of production and destruction of these oligomer ions has 
also been studied by a specially designed TOF. It was discovered 
that negative oligomer ions have a finite lifetime. These parent ions 
can also be quenched by collision with residual gases. The velocity 
distributions of desorbed oligmers were also measured, and these 
results provide very important information of constructing a high- 
resolution TOF mass spectrometer for fast DNA sequencing. In 
addition to matrix-assisted laser desorption/ionization, substrate- 
assisted laser desorption was also pursued. However, only small 
oligomers were successfully detected. Post ionization of laser des- 
orbed oligomers have also been pursued. From experimental 
results, it seems the possibility is high to achieve fast DNA se- 
quencing by mass spectrometry within the next three years, since 
the speed for mass spectrometry for sequencing compared to gel 
electrophoresis is much faster. Details on the results and the future 
plans will be presented. 7 


21453 (ORNL/M-—2588, pp. 41) Beckman biomek workste- 
tion program development. Pollard, M.J. (Lawrence Berkeley 
Lab., CA (US)); Gonzalez, G. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

An important component of our overall automation effort is the 
development of unique applications using a Biomek 1000 robotic 
workstation as the instrumental platform. The authors initiated the 
development by the Stanley Reifel Company of a versatile lan- 
guage (BiomekQB) capable of accessing the specialized hardware 
we have developed. At the core of the language is a library of 
low-level control functions that can be linked to the Microsoft Quick- 
BASIC programming language. BiomekOB has virtually all of the 
capabilities of Beckman’s Biotest3 control software but now permits 
programming in a high level programming language environment. 
Four programs developed in this environment and currently in use 
are: PCR setup. This program dilutes the overnight growths of 
bacterial cells/DNA templates and then combines them with the 
primers prior to PCR thermal cycling. Samples are prepared in the 
Perkin Elmer 9600 reaction tube trays. Agarose gel loading. After 
samples have been amplified by PCR thermal cycling, they are 
loaded into precast agarose gels. For transposon insert analysis, 
two 14 x 14 cm agarose gels, each with 32 lanes, are automatically 
loaded with samples from a Perkin Elmer 9600 reaction tube tray. 
To implement STS pool analysis, 96 lanes are loaded in the same 
size gel. The gels are loaded dry and in a format that is compatible 
with subsequent imaging. DNA sequencing setup. After double 
stranded DNA preparation, each sample is combined with each of 
the four dye-labeled nucleotides. Samples are prepared in a Perkin 
Elmer 9600 reaction tube tray for subsequent PCR processing to 
attach the dye-labeled nucleotides to the DNA templates. DNA se- 
quencing sample pooling. After PCR processing, there are four 
samples of each template, each of which has been labeled with 
one of the four nucleotides. The four samples of each template are 
then pooled together prior to introduction into the ABI sequencer. 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5504 Genetics 


21454 (ORNL/M-2588, pp. 93) Progress and needs in 
molecular cytogenetics. Gray, J.W. (Lawrence Berkeley Lab., CA 
(US)); Pallavicini, M.; Pinkel, D.; Weier, H.U.; Kuo, W.L.; Waldman, 
F.; Sudar, D.; Bolund, L. Oak Ridge National Lab., TN (United 
States). Jan 1993. Grant CA45919:Grant CA44768;Grant 
HD17665. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

This presentation summarizes recent progress in the develop- 
ment of improved molecular cytogenetic techniques, the application 
of these techniques to problems of clinical and biomedical impor- 
tance and requirements for further advancement in the field. 
Technical developments include: (a) Fluorescence in situ hybridiza- 
tion (FISH) for detection and characterization of disease linked 
aberrations in individual cells. (b) PRimed IN Situ labeling, (PRINS) 
for rapid hybridization and the potential for near single base detec- 
tion sensitivity. (c) Comparative Genomic Hybridization (CGH) for 
rapid detection and mapping of regions of altered gene copy 
number anywhere in the genome. Applications where molecular cy- 
togenetics is playing a prominent role include: (a) Probe mapping. 
(b) Assessment of exposure to chemical and physical agents. (c) 
Prenatal and neonatal diagnosis. (d) Analysis of human malignan- 
cies. Although substantial progress has been made, molecular 
cytogenetic studies are still limited by the lack of informative probes 
optimized for use in clinical samples and by the labor intensive na- 
ture of the analysis process. Development of such probes and 
improved multicolor computer assisted fluorescence microscopy to 
facilitate molecular cytogenetic studies will be discussed. 


21455 (ORNL/M-2588, pp. 100) Development of a real-time, 
direct scanner-reader for DNA sequencing films. Davidson, J.B. 
(Oak Ridge National Lab., TN (US)). Oak Ridge National Lab., TN 
(United States). Jan 1993. DOE Contract AC05-840R21400. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

A scanner and reader for sequencing films is being developed. 
The goal is to use the original film directly without the need to 
transfer the image to a computer for analysis. It is based in part on 
the principle of “same-side” densitometry as exemplified in the film 
viewer, the “Undimmer’, which we demonstrated two years ago. In 
the prototype to be described, four novel source-detectors are 
spaced on the scanning arm of a flat bed recorder so as to span 
four lanes of a sequencing film. As the four lanes are scanned si- 
multaneously, signal conditioning and logic circuits determine the 
base-call and provide the sequence directly to a printer or com- 
puter. 


21456 (ORNL/M-2588, pp. 101) Modification of elec 
trophoresis conditions for optimizing analysis of stable 
isotope labeled DNA. Doktycz, M.J. (Oak Ridge National Lab., TN 
(US)); Doyle, J.L.; Jacobson, K.B.; Gibson, W.A.; Arlinghaus, 
H.F.; Allen, R.C. Oak Ridge National Lab., TN (United 
States). Jan 19938. DOE Contract AC05-840R21400. Contract 
1R43CA54627-01. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

The SIRIS/LARIS (sputter-initiated and laser-atomization reso- 
nance ionization spectroscopy (RIS)) procedure will allow high 
speed, high resolution analysis of stable isotope-labeled DNA after 
electrophoresis (See report by Jacobson et al.). To take full advan- 
tage of these benefits, a suitable gel electrophoresis system must 
be developed. To this end we have been investigating ultra-thin, 
open-faced gel electrophoresis and discontinuous buffer systems. 
These gels are supported by a plastic backing and can be cast in 
virtually any thickness. The compatibility of this gel system with 
RIS was assessed by analysis of Sn-labeled DNA primers and 
PCR products electrophoresed at varying concentrations. The ef- 
fect of ge! thickness on SIRIS/LARIS detection of Sn-labeled DNAs 
will be presented. A distinct advantage of this gel system is the 
ease of incorporation of buffer systems and additives. Several dis- 
continuous buffer systems which enhance the resolution and alter 
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the mobility of PCR or radioisotopically labeled Sanger sequencing 
products over the conventional TBE buffer system have been as- 
sessed. Polyhydroxy alcohols and sugars modify the mobility of 
DNA when used with discontinuous buffer systems employing bo- 
rate as a trailing ion. A portion of the effect of the polyhydroxy 
compounds can be explained by formation of a borate complex 
which alters the conductivity of the trailing ion. Electrophoresis gels 
from less than 30 pm to 360 pm have been used. The 30 pm (and 
thinner) gels were prepared by spin coating on a glass surface ina 
humid, anaerobic chamber. Simultaneous analysis of multiple, en- 
riched tin isotopes attached to DNA and electrophoresed on these 
gels will be presented. 


21457 (ORNL/M—2588, pp. 102) Oligonucleotide arrays for 
DNA analysis. Foote, R.S. (Oak Ridge National Lab., TN (US)); 
Davidson, J.B.; Mural, R.J.; Sachleben, R.A.; Stengele, K.P.; Uber- 
bacher, E.C. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract AC05-840R21400. (CONF-930251-: 3. hu- 
man genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 
Solid-state arrays of oligonucleotides promise to provide a rapid 
means of mapping, sequencing and characterizing DNA by 
sequence-specific hybridization to target molecules. A photolitho- 
graphic method of synthesizing such arrays has been developed at 
ORNL. Eight-mer oligonucleotides could be synthesized with a high 
degree of efficiency and fidelity by this method. Prototype arrays 
are being used to optimize parameters for mismatch-free hybridiza- 
tion and for detection of hybridized sites. In concert with these 
basic studies, arrays of selected sequences are being designed for 
specific diagnostic applications. One such application currently un- 
der study is the discrimination of coding and non-coding DNA 
based on the frequency of specific short sequences. Such arrays 
would allow rapid screening of genomic DNA for exon content. 
Probe sequences with similar GC content (and uniform hybrid 
Tm's) may be selected from a large number of oligonucleotides 
having a high bias for coding DNA. Our experience in the prepara- 


tion and hybridization of small-scale arrays supports the feasibility 
of preparing large compact arrays of 8-mers or longer sequences 
for implementation of the Sequencing by Hybridization (SBH) con- 
cept, pattern recognition of genes, analysis of mutations, etc. The 
photolithographic approach offers a means of achieving array den- 
sities of greater than 10® probe sites per cm?. 


21458 (ORNL/M-2588, pp. 104) Analysis of iron, tin and 
lanthanide labeled DNA by resonance ionization spectroscopy 
(RIS) for genome mapping and sequencing. Jacobson, K.B. 
(Oak Ridge National Lab., TN (US)); Sachleben, R.A.; Brown, 
G.M.; Sloop, F.V.; Garrity, M.L.; Doktyez, M.J.; Arlinghaus, H.F.; 
Foote, R.S.; Larimer, F.W.; Woychik, R.P.; Thonnard, N. Oak 
Ridge National Lab., TN (United States). Jan 1993. DOE Contract 
AC05-840R21400. Contract 1R43CA54527-01. (CONF-930251-: 
3. human genome program contractor-grantee workshop, Santa 
Fe, NM (United States), 7-10 Feb 1993). In Human Genome Pro- 
gram. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
Multiple stable isotopes provide a basis for very rapid rates of 
DNA analysis after gel electrophoresis because of (1) the multi- 
plexing possibilities and (2) the rapid repetition rate of the RIS 
instrument. Mapping and sequencing applications are considered. 
Progress is reported for the three main areas of this project: chem- 
istry, comparison of two modes of RIS, and different modes of gel 
electrophoresis. Three DNA labels have been synthesized so that 
enriched isotopes of iron, tin and the lanthanides can be incorpo- 
rated. For incorporating the four isotopes of iron, ferrocene was 
synthesized; for incorporating the ten isotopes of tin triethylstannyl- 
Ppropanoic acid was synthesized and for accommodating the 
isotopes of any of the rare earths 1,4,7,10-tetraazacyclododecane- 
1,4,7,10-tetraacetic acid has been synthesized in a multi-step 
process and further modifications are being made by G. M. Brown 
et al. The analysis of all of these isotopic labels is sensitively and 
selectively accomplished by either of two forms of RIS, sputter initi- 
ated RIS or laser atomization RIS. Multiple bands of 
oligonucelotides labeled with different tin isotopes have been 
successfully identified after gel electrophoresis and the signal is di- 
rectly correlated to the amount of the oligonucleotide applied to the 
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gel. Continuing evolution of laser technology suggests ever faster 
analytical possibilities. Improvements in the rates of preparation 
and electrophoresis of DNA will be needed to accomplish such 
rates. Modification of polyacrylamide gel electrophoresis has been 
developed by making gels of any thickness from 360 yum to < 
30um and using discontinuous buffer systems and mobility modi- 
fiers to resolve differentially DNAs of sizes from 50 to 5000 
nucleotides. The separation of PCR products of defined sizes is 
currently being studied to define the resolution limits of these gels 
and to develop gels specifically adapted to analysis by RIS. 


21459 (ORNL/M-2588, pp. 105) Human genome manage- 
ment information system. Mansfield, B.K. (Oak Ridge National 
Lab., TN (US)); Adamson, A.E.; Casey, D.K.; Davidson, K.A.; 
Haas, R.T.; Martin, S.A.; Owens, E.T.; Stinnett, D.B.; Wassom, 
J.S.; Wyrick, J.M.; Yust, L.N. Oak Ridge National Lab., TN (United 
States). Jan 1993. DOE Contract AC05-840R21400. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

HGMIS is charged with (1) helping to communicate genome- 
related matters and research to contractors, grantees, and other 
publications and (2) providing a forum for information exchange 
among investigators in the Human Genome Project. To fulfill these 
communication goals, HGMIS produces the bimonthly newsletter 
Human Genome News, DOE Human Genome Program reports, 
contractor-grantee workshop and other technical reports, a travel- 
ing exhibit on the DOE genome program, and a textual database 
of genome-related material. In addition to disseminating information 
to individual requestors and referring them to other sources, HG- 
MIS supplies support on demand to project leaders in preparing 
meeting minutes, conducting information searches, writing, and 
editing. Human Genome News also serves as a primary Human 
Genome Project source for discipline-specific publications that ex- 
tract or reprint information from the newsletter. Human Genome 
News includes technical and general interest articles, meeting 
reports, national and international project news, features on infor- 
matics and resources for facilitating research, genome event and 
training calendars, and grant and fellowship announcements. The 
Primer on Molecular Genetics, originally an appendix to the pro- 
gram reports and now published separately, has proved extremely 
popular as a resource for teachers, genetic counselors, and educa- 
tional organizations and as handouts for genome centers. A 
HGMIS-initiated text database, designed to support DOE managers 
and investigators in the Human Genome Project, allows e-mail 
communication among users and makes Human Genome News, 
bibliographic and research abstracts, and other documents and 
compilations available electronically. Displaying the DOE Human 
Genome Project traveling exhibit at major scientific conferences 
and genome-related meetings allows HGMIS staff to exchange 
ideas with investigators and others interested in the project. 


21460 (ORNL/M-2588, pp. 106) Informatics support for 
mapping In mouse-human homology regions. Petrov, S. (Oak 
Ridge National Lab., TN (US)); Shah, M.; Stubbs, L.; Mural, R.; 
Uberbacher, E. Oak Ridge National Lab., TN (United States). Jan 
1993. DOE Contract AC05-840R21400. (CONF-930251-: 3. hu- 
man genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

An initial relational database has been constructed with SYBASE 
(because SYBASE has become the standard at DOE centers), and 
using a database schema based on the one implemented at the 
LLNL center. We chose this approach because of the available 
documentation for the LLNL system and to maximize compatibility 
with the human chromosome 19 mapping (major homologies exist 
between human chromosome 19 and mouse chromosome 7 - the 
initial focus of the ORNL work). 36 tables are incorporated into the 
current database, corresponding to the central core of the LLNL 
system. This framework provides a mechanism for handling the 
most basic types of information: (1) Laboratory information: Inven- 
tory and tracking of samples and probes, experimental and analysis 
results, etc. (2) Mapping Information: Physical and genetic map in- 
formation, loci, genes, synteny to human chromosomes, etc. (3) 
Ancillary information: comments, references, etc. The description 





for the logical schema of the system is stored in a “metabase” also 
implemented in SYBASE. This metabase has been constructed to 
facilitate schema modifications through use of an interface for cre- 
ating, modifying, and displaying the logical schema. This interface 
enforces consistency of the schema and includes a X-based graph- 
ical browser which allows visualization of the database tables, their 
attributes, and interrelationships. This browser will be extended to 
view actual data entries in the database. User access to the sys- 
tem is being provided by forms-based and graphical interfaces. 
Access to the system is provided from either workstations or 
Macintosh (using the Exodus or Mac-X X-window servers on Mac- 
intosh). This provides relatively uniform-looking graphics for users 
for both database and analysis tools (and other applications such 
as the “Encyclopedia of the Mouse”), while simplifying development 
to a single standard environment (UNIX workstation). 


21461 (ORNL/M-—2588, pp. 107) Genetic and physical map- 
ping within mouse chromosome 7: Foundations of a 
chromosome-wide comparative physical map, and detailed 
analysis of selected regions with special biological interest. 
Stubbs, L. (Oak Ridge National Lab., TN (US)); Culiat, C.; Gen- 
eroso, E.; Johnson, D.; Rinchik, E.M. Oak Ridge National Lab., TN 
(United States). Jan 1993. DOE Contract AC05-840R21400. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Over the past year, we have concentrated our efforts on devel- 
oping tools and resources required for the generation of 
comparative genetic and physical maps throughout mouse chromo- 
some 7 (MMU7). As part of this effort, we have focused upon 
collecting conserved human markers derived from human chromo- 
somal regions such as 19913, 11p15, 11q13, 15q11-13, and 
15q23-25, that have known homologies to MMU7. A large number 
of human markers from each of these chromosomal regions has 
already been mapped in mouse; these collected markers form the 
foundation of a system within which new, unmapped sequences 
may be localized rapidly and with a high degree of precision. Re- 
sources now well at hand include two large Mus spretus- Mus 
musculus interspecies backcrosses, including one that is already 
typed for a large number of MMU7 markers. This typed backcross 
allows immediate fine-structure genetic mapping of homologs of 
any human locus which does map to chromosome 7. A second 
large backcross is currently being typed for each of the 20 mouse 
chromosomes so that markers from known or suspected human 
homology segments that do not map to MMU7 can be included in 
the genome-wide comparative map. The detailed comparative ge- 
netic map of MMU/7, is intended to serve as a framework upon 
which a series of detailed physical maps may be constructed. Sev- 
eral regions of the chromosome, however, are already well-enough 
marked to allow physical map construction to begin. As a first step 
toward chromosome-wide physical map construction, focus has 
been upon moderately-sized regions of MMU7 (1-5 cM) with well- 
defined human homologies and special biological interest. Our 
detailed maps include a 5 cM region surrounding the murine p lo- 
cus which is homologous to the Prader-Will/Angelman Syndrome 
region of HSA 15q11-q13, and three scattered regions with mixed 
homologies to HSA 11p15 and 11q13-14. 


21462 (ORNL/M-2588, pp. 109) Genome-wide insertional 
mutagenesis and the molecular analysis and mapping of 
disease-related genes in humans and mice. Woychik, R.P. (Oak 
Ridge National Lab., TN (US)); Beatty, B.R.; Bultman, S.; Michaud, 
E.J.; Moyer, J.; Kwon, H.; Klebig, M.L. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251-—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

Physical mapping and nucleotide sequencing of genomic regions 
and cDNAs is an important first step in understanding the function 
of genes in humans and model organisms. This information by it- 
self, however, is of limited value for establishing the relationship 
between a gene and a specific disease or to reveal the function of 
any given gene in the context of the developing organism. For this 
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reason a large-scale insertional mutagenesis effort is being con- 
ducted in transgenic mice in an attempt to markedly increase the 
number of mutant stocks that have important developmental and 
disease-related phenotypes. It is our experience that insertional 
mutations are particularly attractive because they contain a marker 
sequence that can be used as a probe to directly clone and char- 
acterize any associated genes. This program is a genome-wide 
effort and covers the synteny regions of the mouse genome that 
are highly homologous to individual sections of the human 
genome. As just one example of the approach taken a mutation 
has been generated that gives rise to recessive-polycystic kidney 
disease. The phenotype of this mutation in the mouse has a re- 
markably similar pathology to the autosomal recessive polycystic 
kidney disease condition in humans. A gene that is directly associ- 
ated with the mutant locus in these animals has been cloned, and 
utilizing a cross-species hybridization approach, a gene from hu- 
mans has been cloned and sequenced that is extremely highly 
conserved at the nucleotide and protein sequence levels with the 
mouse. This approach of identifying genes that are associated with 
phenotypes in mutant mice will prove to be extremely useful for as- 
signing disease-related and whole organism functions to genes on 
the human genome. 


21463 (ORNL/M-2588, pp. 110) Gnome view: Graphical 
integration of GDB and GenBank databases. Douthart, R.J. (Pa- 
cific Northwest Lab., Richland, WA (US)); Thomas, G.S.; Pelkey, 
J.E. Oak Ridge National Lab., TN (United States). Jan 1993. DOE 
Contract ACO6-76RL01830. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

GnomeView is a tool for exploring information generated by the 
Human Genome Project. GnomeView provides both graphical and 
textual styles of data presentation; employs an intuitive window- 
based graphical query interface; and integrates underlying genome 
databases in a way that allows users to navigate smoothly across 
databases and between different levels of information. The first dis- 
tributed version of GnomeView utilizes the Genome Data Base 
(GDB) for chromosome map information and GenBank for se- 
quence map information. Map-objects found by query are mapped 
to stylized representation or chromosomes initially as color density 
maps. Numerous lists and information windows are available by 
simple interaction with the graphical representation. Sequence loci 
are available from GenBank. A sequence map is defined as a 
graphical representation of a GenBank sequence locus with de- 
scriptive features from the database header automatically mapped 
to it. Queries can initially be entered at the chromosome level 
(GDB) or at the sequence level (GenBank). Smooth transition be- 
tween databases occurs via database provided cross reference 
tables. Comparisons of similar entries from the chromosome level 
and the sequence level provides, amongst other things, indications 
of database inconsistencies. 


21464 (ORNL/M-2588, pp. 112) ESTs as a physiological 
tool for gene identification and gene expression analysis. 
Adams, M.D. (institute for Genomic Research, Gaithersburg, MD 
(US)); Kerlavage, A.R.; Soares, M.B.; Moreno, R.; Fields, C.; Ven- 
ter, J.C. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OST]; NTIS. 

Analysis of over 8000 cDNA clones from three cDNA libraries 
has resulted in the identification of over 500 different genes that 
are expressed in the human brain. The three libraries vary greatly 
in the percentage of clones that can be sequenced in a protein- 
coding region - from eighteen percent (hippocampus) to 65% 
(infant brain). The increased coding content of the infant brain li- 
brary resulted in a large increase in the number of clones that 
could be identified by searches against the public databases. One 
interesting observation was the large number of new members of 
gene families that was found. About ten percent of the ESTs that 
matched human genes were non-identical matches, thus defining 
or adding to a gene family. Proteins from organisms as evolution- 
arily distant as yeast, E. coli, and rice contributed to the putative 
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identification or gene family placement of ESTS. A wealth of new 
gene information has recently been reported from genomic and 
EST projects in yeast, C. elegans, and humans. Most of the open 
reading frames in these sequences are unannotated and thus do 
not appear in the standard database searches. Several methods 
were devised to compare human ESTs with each other and with 
unannotated open reading frames from other sources. Over twenty 
new gene families were found consisting of non-exact matches of 
EST-encoded proteins to one another in the absence of other 
matches to the protein database. Several cross-species matches of 
unknown open reading frames were also found. C. elegans, yeast, 
and human EST and genomic sequencing projects all result in re- 
markably similar rates of gene identification: about half of the of 
protein-coding regions matched a known protein in the database. 
These matches illustrate the value of pursuing genome projects in 
many species for providing viabie starting points to elucidate the 
function of newly-described, related genes. 


21465 (ORNL/M—2588, pp. 113) A statistical approach to the 
detection of overlap and alignment of DNA fragments. Alexan- 
der, G.E. (American Univ., Washington, DC (US)); Speed, T.P. 
Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251-—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
This study was motivated by a desire to make use of available 
information concerning the nature and distribution of DNA sequenc- 
ing errors in the computational process known as fragment 
assembly. Data kindly made available to T. Hunkapillar allowed ob- 
servation of mis-called bases and insertions and deletions by 
comparing sequenced fragments to a final consensus sequence, 
assumed to be correct. The task then is to develop a simple proba- 
bility mode! for sequencing errors based on these observations 
which permits a statistical approach to the detection of overlap and 
the alignment of sequenced random fragments of a larger DNA se- 
quence. This model can also be used to reconstruct the larger 
DNA sequence from the sequenced fragments. of primary interest 
will be a comparison of the performance of this statistical approach 
with one of the standard non-statistical approaches to overlap de- 
tection, alignment and consensus determination. We are also 
interested in comparing statistical approaches to sequence com- 
parison with the more common computer aigorithms which 
compute scores summing penalties for mismatches. Where possi- 
ble, we will try to find the penalty parameters which correspond to 
error probabilities in our model. This work, which is currently in its 
preliminary stage, builds on and attempts to integrate research of 
Waterman and Gordon (1990)a on the relationship between 
penalty parameters and the distribution of the score of the best 
matching segments, Churchill and Waterman (1992) on the accu- 
racy of DNA sequences, and Thorne, Kishino and Felsenstein 
(1991, 1992)c on the likelihood approach to sequence alignment. 


21466 (ORNU/M-2588, pp. 114) Development of larger 
scale systems for the genome project. Anderson, N.G. (Large 
Scale Biology Corp., Rockville, MD (US)); Anderson, N.L. Oak 
Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

Large scale (LS) unit process systems are difficult to develop and 
test in the absence of a complete set of systems operating at the 
same scale. Those elements were chosen which might have other 
uses which would justify the cost of development and also provide 
an alternative means for technical evaluation. These include 
cloning, colony or plaque identification by hybridization, sample 
storage, and oligonucleotide synthesis. The Clonepick system uses 
70 mm sprocketed motion picture film as both a support, transport, 
and storage medium for cells or vectors. Agar adheres well to the 
gelatin on photographic film, hence we have used commercial film 
processed to remove dyes and silver in an automatic continuous 
film processor. We have built machines to automatically slit and at- 
tach the plastic foam spacers, and to continuously cast agar media 
of constant thickness the entire length of the film. The film is co- 
wound with a strengthened cellulose blotting-strip to absorb any 
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moisture which may condense during incubation. The Production- 
Scale Centrifugal Oligonucleotide Synthesizer is being developed 
to allow large single batches of DNA for use as standard probes 
and primers to be synthesized. Solid phase synthesis is done in a 
centrifugal field using a zonal centrifuge rotor with a transparent 
glass end window and fluid line seals on both the upper and lower 
shafts to allow reagents in the synthesis cycle to be run in to either 
the rotor center or the rotor edge. Density differences between 
reagents, magnified by centrifugal force, keep the reagents sepa- 
rate, and insure ideal flow through the bed. A system for storing 
and distribution large numbers of very small DNA samples on film 
strips with barcode identification will be described. In the completed 
system an entire reel may be scanned, indexed, and searched. 
Samples are punched out so that film integrity is preserved. 


21467 (ORNL/M-2588, pp. 117) Pathways to genetic 
screening: Patient knowledges, patient practices. Beeson, D. 
(Univ. of California, Berkeley (US)); Yamashita, R.; Duster, T. Oak 
Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

In order to clarify the role of culture in integrating genetic ex- 
planations and _ interventions into lived experience two 
autosomal-recessive and potentially fatal disorders, cystic fibrosis 
and sickle cell disease, are focused on. Since each is primarily as- 
sociated with a different ethnic and racial group (CF in European 
Americans and SS in African Americans) each with differing 
economic and political resources, significant differences can be ex- 
pected in social adaptation and meaning systems. Interviews to 
date suggest the following emerging patterns: (1) Health care and 
potential loss of health care coverage are major issues in the lives 
of high-risk families. (2) Women carry the primary burden of com- 
municating information about genetic risks, but are sometimes 
successful in enlisting male support Grandmothers are often pivotal 
figures in communication among extended family members. (3) 
Generic explanations for disease coexist with other beliefs about 
why particular individuals are ill. (4) Contrasting patterns of re- 
sponse to generic disease seem to be emerging. Among the CF 
families we have interviewed, there appears to be a greater readi- 
ness to discuss their attitudes and experiences in relation to being 
at risk and to engage or support the engagement of their family 
members as participants in the research project. At the same time 
there is greater focus on survival and day-today care-giving among 
the poorer sickle-cell families as well as more acceptance of the 
disability associated with genetic disease. (5) Concepts of genetic 
disease become relevant primarily as a result of the birth of a child 
with a disorder. (6) Confusion in communication is common, as 
well as taboos and prohibitions on open communication among 
family members regarding risk and inheritance patterns for both 
disorders. 


21468 (ORNL/M-2588, pp. 118) Capillary electrophoresis 
with replaceable linear polyacrylamide for DNA sequencing 
and restriction analysis. Berka, J. (Northeastern Univ., Boston, 
MA (US)); Ruiz, M.C.; Foret, F.; Karger, B.L. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The solutions of linear (noncrosslinked) polyacrylamide have 
been used as a sieving medium for DNA analysis by capillary elec- 
trophoresis. The advantage of linear polyacrylamide when 
compared to crosslinked gels stems from its advantageous physic- 
ochemical properties. While it provides separation power 
comparable to crosslinked gel it still maintains properties of a fluid 
enabling to replace the separation matrix after each analysis. Thus, 
the most laborious and time consuming steps of capillary gel elec- 
trophoresis connected with the preparation and alignment of the 
separation column are reduced to a simple reloading of the sepa- 
ration matrix from the stock solution. When used with stable coated 
capillary, this procedure not only provides excellent reproducibility 
of the analysis but also enables fast optimization of the separation 
since the composition of the sieving matrix can be easily changed 
when required. In this work the properties of linear polyacrylamide 





and new type of stable capillary coating were studied for use in 
both DNA sequencing and restriction fragment mapping. In the first 
example, problems associated with the short column lifetime, gel 
instability and DNA sample purification, which remain the main limi- 
tations of the use of capillary electrophoresis for DNA sequencing, 
were bypassed by the use of replaceable linear polyacrylamide. 
DNA sequencing strategy utilized Sanger dideoxy-termination 
chemistry, two dye-labeled primers and two peak-height ratios to 
code for all four bases. Complete DNA sequencing information of 
at least 300 nucleotides long was routinely obtained in less than 30 
minutes with the high reproducibility and low error rate. In the sec- 
ond example, separations of DNA restriction digests and synthetic 
DNA ladders, i.e. double stranded DNA fragments in the size range 
from 70 to 20,000 bp were achieved in short analysis time (less 
than 20 minutes) using replaceable linear polyacrylamide matrixes. 


21469 (ORNL/M-2588, pp. 119) Genome composition and 
human chromosome 22: Analysis of 96 mapped Fosmids. Bir- 
ren, B.W. (California Institute of Technology, Pasadena (US)); Kim, 
U.J.; Shizuya, H.; Simon, M.I.; Tachi-iri, Yoshiaki; Korenberg, J.R. 
Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
We have constructed a Fosmid library from a hybrid cell line 
containing human chromosome 22 as the only human DNA. The 
Fosmid vector permits packaging of cosmid sized DNA fragments 
in a single-copy, F-based vector, for stable maintenance in E. coli. 
96 unique, randomly picked human chromosome 22 Fosmid clones 
from this library have been analyzed in detail. All clones were 
assigned to bins of approximately 8 Mb by fluorescent in situ hy- 
bridization, and ordered using two-color FISH. For each clone, the 
frequency of sites for several rare cutting enzymes was determined 
and revealed a non-random distribution with respect to position on 
the chromosome. In addition, all clones were tested for the pres- 
ence of the major families of interspersed repeated sequences, 
including the different sub-families of Alu, thé 5’ and 3’ ends of L1, 
THE-1, the CG dinucleotide, and various centromeric repeats. 
Combined, these clones span chromosome 22 and represent 
nearly 4 Mb. These Fosmids are now being used to isolate corre- 
sponding BAC clones. These data suggest tentative conclusions 
about the overall structure and evolution of the chromosome. 


21470 (ORNL/M-2588, pp. 120) Methods for normalization 
of cDNA libraries and for isolation of chromosome-specific 
cDNAs. Bonaldo, M.F.; Yu, M.T.; Brown, S.; Su, L.; Efstratiadis, 
A.; Warburton, D.; Soares, M.B. Oak Ridge National Lab., TN 
(United States). Jan 1998. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

We have developed a method for normalization of directionally 
cloned cDNA libraries constructed in phagemid vectors, which in- 
volves priming of the library in the form of single-stranded circles 
with a Not I-oligo (dT) primer and controlled extensions with Klenow 
in the presence of dNTPs and ddNTPs. After purification of the 
partial duplexes over HAP, melting and reannealing to a moderate 
Cot, unhybridized (normalized) single-stranded circles are purified 
by HAP and electroporated into bacteria, generating a normalized 
library. We have followed this protocol to normalize a human infant 
brain cDNA library. The extent of normalization was determined by 
a series of screenings with probes that represent mRNAs from the 
3 frequency classes. We have also developed a method for selec- 
tion of chromosome-specific cDNAs and successfully utilized it to 
identify a number of genes on human chromosome 13. A normal- 
ized cDNA library, in the form of single-stranded circles, is 
hybridized to a filter immobilized chromosome-specific phage 
library and cDNA /) pairs are visualized by subsequent hybridiza- 
tion with a vector probe. Both members of a cDNA/A pair are then 
simultaneously isolated: the Aclone is purified by standard 
procedures, and the cDNA circles are eluted off the filter and elec- 
troporated into bacteria. Verification of correct cDNA selection is 
done by back hybridization with the corresponding X clone. While 
the X clone is used as a probe to position the gene to a cytoge- 
netic band by in situ hybridization, the corresponding cDNA is 
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sequenced from both ends for tentative gene function identification. 
we are currently optimizing this cDNA selection procedure for the 
identification of transcribed sequences directly from YAC clones. 


21471 (ORNL/M-2588, pp. 121) An automated liquid han- 
dling/gel loading system capable of pipetting sample volumes 
less than one microliter. Brumley, R.L. Jr. (Univ. of Wisconsin, 
Madison (US)); Buxton, E.C.; Boville, B.M.; Smith, L.M. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

We have recently developed an automated DNA sequencing in- 
strument based on Horizontal Ultrathin Gel Electrophoresis. An 
integral component of this automated sequencing system is the de- 
velopment of a robotic arm for delivering large numbers of samples 
quickly and accurately to the electrophoresis cell. Since the HUGE/ 
CCD instrument does not require most of the sample volume pro- 
duced by conventional sequencing reactions, we have designed a 
system capable of delivering samples as small as 150 nanoliters. 
Preliminary data show that this automated system can pipette sam- 
ples in the range of 0.15-1.0 microliters with less than 10.0% error. 
In addition, the linear positioning tables that are used will travel at 
speeds up to 10 in/sec with accuracies of +/-7.4 X 10~®in and re- 
peatabilities of +/-6.2 X 10~-*in. Since the design is composed of 
interchangeable modules, the working envelope can be easily mod- 
ified by substituting different sizes of linear positioners. Thus, the 
robot design is flexible and amenable to future expansion or modi- 
fication. 


21472 (ORNL/M-2588, pp. 122) Construction and use of 
high resolution cytogenetic and genetic maps and human 
chromosome 16. Callen, D.F. (Women’s and Children’s Hospital, 
North Adelaide (AU)); Mulley, J.C.; Richards, R.I.; Sutherland, 
G.R.; Doggett, N.A.; Hildebrand, C.E.; Stallings, R.L. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OST}; NTIS. 

A cytogenetic-based physical map of human chromosome 16 al- 
lows the euchromatin of this chromosome to be divided into 59 
intervals. This corresponds to an average resolution of less than 
1.5 mb. The intervals of the physical map are defined by constitu- 
tional and culture-induced chromosome 16 breakpoints isolated in 
human/mouse hybrid cells and by the use of fragile sites. Mapped 
DNA markers include STSs and cosmids from cosmid contigs, 
polymorphic probes - both classical RFLPs and microsatellite 
repeats, genes - many as STSS, and other anonymous DNA seg- 
ments. This physical map has been integrated with a detailed 
genetic map containing classical RFLPs and highly informative mi- 
crosatellite markers. Several procedures for the specific recognition 
of cDNA sequences from chromosome 16 have been evaluated but 
found to be unsuitable for large scale use. This aspect is undergo- 
ing further development. The following strategy is now being used 
to clone DNA in the region of disease genes, fragile sites and can- 
cer breakpoints on chromosome 16. For a disease gene the first 
step involves selection of polymorphic probes for linkage analysis 
based on the cytogenetic-based physical map. The resolution 
obtained in defining a region depends on the extent of family mate- 
rial. For fragile sites and cancer breakpoints the region can be 
defined by FISH. Once an interval is determined, genes mapping 
to this region are potential candidates. Cloned DNA in the region 
can be rapidly obtained from cosmid contigs already mapped to 
the region or by use of other mapped DNA markers to isolate con- 
tigs. YACs isolated from the CEPH or Los Alamos library can be 
rapidly converted to cosmids by use of high density gridded cosmid 
assays. Examples of these approaches will be presented for 
cloning the gene for juvenile Batten disease, the breakpoint of the 
inv(16) in acute myelomonocytic leukaemia, and familial Mediter- 
ranean fever (FMF). 


21473 (ORNL/M-2588, pp. 123) National study conference 
on genetics, religion, and ethics. Caskey, C.T. (Texas Medical 
Center, Houston (US)); Nelson, J.R.; Bouma, H. Ill. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
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NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The objective of this project is the elucidation of four main issues 
raised by data produced in the Human Genome Project and re- 
lated genetic research and applied technology. These issues are 
detailed below. How does emerging genome information challenge 
traditional religious and philosophical concepts of human nature, 
behavior, moral freedom, and moral responsibility? How are the 
doctrines of creation, human life, health, and purpose of living 
treated similarly or differently in various religious communities? 
How do religious insights contribute to the understanding by re- 
searchers and medical practitioners of the value and inavailability 
of human life? In light of these views, how should we regard the 
current practice of positive eugenics and the ideology of eugenics? 
What principles govern decisions concerning the genetic modifica- 
tion of human beings? What philosophical and theological 
concepts are given to justify the protecting of personal privacy, pa- 
tient autonomy, and family integrity against disclosures in respect 
to individuals who submit to genetic screening, testing, and coun- 
seling? What additional challenges might the increasingly available 
genetic information present in the inevitable reproductive choices 
that arise from preconception testing and prenatal diagnosis? What 
aids to moral understanding and guidance are forthcoming and 
agreeable to counselor and client? What suggestions or guidelines 
may be helpful to physicians, genetic counselors, and pastoral 
counselors in educating patients and the public in the meaning, 
problems, and promises of molecular genetics? What factors con- 
stitute the full range of information needed for effective counseling, 
treatment, and care in varying kinds of cases? The distinctive 
character of this project results from the inclusion of theologians, 
ethicists, and representative leaders of religious bodies, along with 
molecular genetics researchers, clinical physicians, and social poli- 
cymakers and students. 


21474 (ORNL/M-2588, pp. 124) Mouse genome mapping in 
an interspecific cross using restriction landmark genomic 
scanning (RLGS). Chapman, V.M. (Rosewell Park Cancer Insti- 
tute, Buffalo, NY (US)); Manly, K.; Elliott, R.; Hirotusne, S.; 
Okazaki, Y.; Hatada, |.; Mukai, T.; Kawai, J.; Hirasawa, T.; Nishi- 
tani, Y.; Watanabe, S.; Shiroishi, T.; Moriwaki, K.; Matsuda, Y. Oak 
Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The RLGS method has been used to identify variation between 
M. spretus and the laboratory mouse C57BL/6. End-labelled Notl 
sites were subsequently cleaved with Pvull and Pstl for these 
analyses. Seventy two progeny from an interspecific backcross be- 
tween (C57BL/6 x M. spretus)F, females mated with M. spretus 
(BSS) were used to analyze the variant fragments. These back- 
crosses were karyotypically analyzed for the segregation of the 
centromeres for each chromosome which was used as the primary 
anchor marker for each chromosome. More than 380 loci were 
identified. The segregation and linkage relationships of these loci 
relative to the centromere of each chromosome were established. 
Initial linkage relationships were determined using a 2x2 analysis at 
the 0.01% level of significance. Map orders of loci within chromo- 
somes were established with the aid of the Map Manager program 
that minimized frequency of recombination and that also tested 
maximum likelihood estimates of gene order for groups of three 
loci. We have used the recently developed method of primer exten- 
sion preamplification (PEP) with random 15-mers to expand the 
available genomic DNA from these backcross resources to analyze 
simple sequence repeat (SSR) loci. We plan to add 240 of the 
SSR loci to the genetic maps that are derived from the back- 
crosses analyzed for RLGS loci. The added SSR loci will integrate 
the RLGS loci into the mouse genetic maps that are also charac- 
terized for functional genes. An additional 37 backcross progeny of 
a separate series (C3H x M. spretus)F, x C3H (CSC) were ana- 
lyzed for M. spretus-specific loci using Notl, followed by a six-base 
and a four-base recognition enzyme. The latter system produced a 
larger number of fragments than were observed in the Notl-Pvull- 
Pstl protocol but only 300 loci could be reliably identified. Linkage 
relationships of these loci with each other and separately analyzed 
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anchor loci were characterized in a manner similar to the BSS 
cross. 


21475 (ORNL/M—2588, pp. 125) A physical mapping data- 
base for the Macintosh: The genome notebook. Clark, S.P. 
(Salk Institute for Biological Studies, La Jolla, CA (US)); Evans, 
G.A. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

An important issue in the genome mapping project is the collec- 
tion and analysis of experimental results of all members of the 
research group. It is useful for each researcher to be able to review 
the results of the other members of the team and to be able to get 
an up-to-date summary or overview so that the overall status of the 
project can be determined at any time. To accomplish this we have 
developed a database program was developed that runs on Apple 
Macintosh computers, called the GENOME NOTEBOOK, using the 
relational database system 4th Dimension. We chose this route be- 
cause of the tools 4th Dimension provides for implementing a 
standard Macintosh interface with which lab workers can quickly 
become proficient. The database is maintained on a file-server so 
that it can be accessed simultaneously from all the Macintoshes in 
the lab. Every detail of the mapping project is recorded, including 
the size of a clone, what it overlaps with, what sequences were 
generated from it, the results of sequence analysis, PCR primers 
made to the sequences and conditions for efficient PCR, species 
cross-hybridization with a PCR primer-pair, and, of course, chro- 
mosomal mapping position. Because it can record the results from 
any number of experiments, and extrapolate results from some ex- 
periments, it is very easy to assess the quality of the data and 
conflicting results can be easily identified. Our main concern is that 
the data can be entered and accessed quickly, easily and accu- 
rately. Three approaches have been used towards this goal: 
Exploitation of the normal Macintosh interface, database program- 
ming and importation of data from files that have been created by 
other programs. For reviewing the data, the GENOME NOTEBOOK 
takes advantage of the very powerful and easy-to-use tools for 
searching and sorting records between related tables that 4th Di- 
mension provides when generating reports. Three kinds of reports 
are available: lists, graphical displays and ascii files. 


21476 (ORNL/M-2588, pp. 126) Human genome project ge- 
netics education workshops for middle and secondary science 
teachers. Collins, D.L. (Univ. of Kansas Medical Center, Kansas 
City (US)); Schimke, R.N.; Segebrecht, L. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Public awareness of the Human Genome Project - especially the 
legal, ethical, social and technical, implications - will be increased 
through summer education workshops for teachers in Kansas City. 
Middle and secondary teachers (1 50) from throughout the United 
States will participate. Each participant will complete four parts 
over 1-2 years: first week-long workshop (summer) - speakers and 
hands-on laboratories; utilization of information and materials with 
students (during school year); second week-long workshop (sum- 
mer) - review experiences, updates, prepare for peer teaching; 
peer teaching with colleagues (summer or school year) Topics will 
be taught using hands-on labs, interactive talks, and panels of indi- 
viduals with genetic conditions. Areas covered include ethical, legal 
and social implications of the HGP, basic human genetics, The Hu- 
man Genome Project, biotechnology [electrophoresis, polymerase 
chain reaction, restriction fragment length polymorphisms, DNA se- 
quencing], genetic counseling process, population screening, 
linkage analysis, alternative non-Mendelian inheritance mecha- 
nisms, careers in human genetics, science fair projects in genetics, 
and genetic resources. 


21477 (ORNL/M-2588, pp. 127) An interactive object 
oriented system for retrieval, manipulation and analysis of ge- 
nomic data. Cozza, S.; Cuddihy, E.; Salit, J.; Reed, E.C.; Chang, 
W.; Marr, T. Oak Ridge National Lab., TN (United States). Jan 





1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842 
Source: OSTI; NTIS. 

There is a growing tendency within the genome community to 
develop databases centered on specific organisms. Now that 
molecular characterization of the genomes of human and many 
model organisms is underway in earnest, it is important to be able 
to link these databases together in a unified manner. It is important 
to do so because people studying gene function exploit evolution- 
ary conservation extensively in their investigations. We have 
developed an object oriented computer system which uses a 
largely organism-independent underlying data model to accomplish 
unification of genomic data across eukaryotic organisms. We 
developed a system architecture that naturally operates in client- 
server mode, using an object oriented database (GemStone, 
Servio Corp.) as the server. However, the client portion can readily 
be used in stand-alone mode. In addition, both the client and 
server components have the ability to execute ad hoc and prepro- 
grammed (via graphical user interface) SQL queries to the 
relational versions of the Genome Database, GenBank, and the 
CSHL Fission Yeast database. The system software is pro- 
grammed using the Samiltalk-80 programming language and runs 
with the same look-and-feel on most UNIX workstations, IBM PC- 
type computers running Ms Windows, and Macintosh computers 
running the Mac OS. Other genomic databases, such as Standford 
Yeast database, the Jackson Lab Mouse database the MRC 
ACEDB, the Harvard Drosophila database, and the NCBI non- 
redundant sequence database will be added as they become avail- 
able and as we have resources to do so. The system is highly 
interactive using intuitive graphical displays, ions, pull-down menus 
and drag-and-drop paradigms for user actions, allowing the user to 
retrieve reference data, create new data using object-based edi- 
tors, or enhance the annotations of existing data, by making links 
between independently derived data for example. 


21478 (ORNL/M-2588, pp. 128) High capacity semi- 
automated DNA sequencing. Davis, R.W. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The Stanford sequencing group has been conducting a feasibility 
study to determine the rate, cost and accuracy that can be 
achieved in an effort to complete the sequence of the entire yeast 
genome. For this feasibility study we are sequencing 200 kb from 
the end of chromosome 5. We have taken a semiautomated ap- 
proach, making use of the Beckman Biomek 1000 with side loader. 
ABI 800 robots, and the ABI 373 sequencer. We have focused on 
increasing the capacity of the instruments, decreasing labor time 
and cost, and decreasing material costs. In a collaboration with 
Beckman Instruments we have developed a high throughput DNA 
template procedure, and can produce approximately 400 sequenc- 
ing templates per day. We have also developed new software to 
integrate the Biomek 1000 with the robotic arm. Using this equip- 
ment and microtitre plates with filter bottoms, we are testing a 
template preparation procedure that is more automated and is ca- 
pable of producing approximately 1,000 templates per day. In 
collaboration with ABI we have developed new software that allows 
the ABI 800 catalyst to work in a 96 well format. All sequencing re- 
actions are carried out in this instrument. Also in collaboration with 
ABI, we have made modifications to the 373 to improve sequenc- 
ing. This modified instrument contains a higher output laser that 
gives improved signals for the T reactions. We have made other 
modifications to the instrument and are conducting studies to de- 
termine if we can increase its capacity. 


21479 (ORNL/M-2588, pp. 130) High speed separation of 
DNA sequencing fragments by capillary gel electrophoresis. 
Dovichi, N.J. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Sant. Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 
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DNA sequencing fragments were separated in 20-ym ID capillar- 
ies at electric fields ranging from 200 to | 000 V/cm for 3, 4, 5, and 
6% LongRanger gels. Three distinct regimes are noted in the data. 
Small fragments tend to be poorly resolved, particularly at low gel 
concentrations. Intermediate-size fragments have constant peak 
spacing. Large fragments co-elute. The first separation regime is 
related to Ogston sieving and the latter regime is related to repta- 
tion with stretching. A simple phenomenological model that 
describes the separation of sequencing fragments across a wide 
range of fragment size, electric field, and gel composition. The re- 
tention time of the fragments is given by where E is electric field, 
To is related to the retention time of a very short fragment, AT is 
related to the peak spacing for mid-sized fragments, erf is the error 
function, N is the fragment length, N ,is related to the largest size 
fragment that can be separated, and 0 is a constant related to the 
midpoint of the transition between sieving and biased reptation. To, 
AT, and N, have been normalized to unit electric field. 0 is inde- 
pendent of electric field and equals 0.78 for 4% gels. This equation 
describes the sequencing data with part- per-thousand accuracy for 
all experimental conditions investigated. This model reflects several 
important trade-offs between sequencing rate and maximum size 
fragment that can be sequenced. The sequencing rate, defined as 
the inverse of the average peak spacing, scales with the square of 
electric field. At electric fields of 200 V/cm, the separation rate is 
about 200 bases/hour in a 35 cm long capillary filled with 4% Long 
Ranger and operated at room temperature. At an electric field of 
1000 V/cm, the sequencing rate increases to 4,500 bases/hour for 
4% gels and 7,700 bases/hour for 3% gels. Extremely rapid sepa- 
ration of sequencing fragments is possible at high electric field. 


21480 (ORNL/M-2588, pp. 131) Working group on ethics 
and the use of genetic information. Fader, B. (Student Pugwash 
USA, Washington, DC (US)). Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251-—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). in Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Student Pugwash USA, a national, educational, non-profit organi- 
zation, helps young people of diverse academic and ethnic 
backgrounds gain a better understanding of social and ethical is- 
sues raised by science and technology in the following key areas 
health and bioethics, environment and energy issues, peace and 
security, population and development, and computer technologies. 
Student Pugwash USA's interactive, educational programs and 
conferences bring international, interdisciplinary groups of moti- 
vated students together with scientists, policy makers, members of 
academe. and industry leaders for examination of critical issues at 
the juncture of science, technology and society. In June 1992, 
Student Pugwash USA conducted a week-long international confer- 
ence focusing on science, technology and ethical responsibility. 
The Conference, entitled “Visions for a Sustainable World”, brought 
together approximately 90 college and university students and 65 
eminent professionals from 25 different countries for intensive dis- 
cussions on the role of science and technology in world affairs. Six 
different “working groups” were assembied for the week-long event 
held at Emory University in Atlanta, Georgia, with one working 
group focusing on the ethical, legal and social implications of the 
Human Genome Project. Plenary sessions of the conference also 
examined critical science and technology issues, one of which was 
entitled, “The Human Genome Initiative: Human Disease Preven- 
tion at What Cost?’. 


21481 (ORNL/M-2588, pp. 132) The GDB human genome 
data base Anno 1992. Fasman, K.H. (Welch Medical Library, Bal- 
timore, MD (US)); Robbins, R.J.; Pearson, P.L. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

GDB is currently implemented as a relational database with a 
client-server architecture using the Sybase database management 
system. In a client-server configuration, the database is divided 
into one or more “front end” client programs which provide the 
user's interface to the data, and a single “back end” server which 
handles data requests from the clients. The main Genome Data 
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Base server is located at Johns Hopkins in Baltimore, with read- 
only copies of the database at various sites around the world. GDB 
client software can be run from any Sun workstation connected di- 
rectly to the Internet. GDB’s efforts in the last eighteen months 
have focussed on the development of a revised database where 
referential integrity and data validation is completely encapsulated 
in the back end server. Previously, much of this checking was per- 
formed in the associated front end application, with the result that 
third party software could not be used with the database. We have 
developed a Database Access Toolkit (DAT) for GDB Version 5 
which incorporates all the procedures necessary for syntactic and 
semantic validation of data. The DAT has been implemented as a 
collection of stored procedures, triggers, custom data types, rules, 
defaults, and external subroutines. Any application which accesses 
the database through this toolkit can be assured of appropriate 
data validation and integrity. Building upon the new DAT, a more 
powerful and efficient front end application has also been devel- 
oped for GDB Version 5. New features for handling data in groups 
have been added to accommodate the rapidiy growing volume of 
data in the database. Enhanced output capabilities have been 
added. The new front end also provides limited X Windows capa- 
bilities over local area networks. A major effort is underway at GDB 
to revise the way in which genomic maps and supporting mapping 
data are represented in the database. 


21482 (ORNL/M-—2588, pp. 133) Identification of genes in 
anonymous DNA sequences. Fields, C. (institute for Genomic 
Research, Gaithersburg, MD (US)); Sutton, G.; White, O. Oak 
Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

As the number of available expressed sequence tag (EST) se- 
quences increases, the fraction of genes that can be located by 
similarity searching of an EST database will rapidly approach unity. 
A “complete” EST database, for the purposes of gene 
identification, need contain only a single member of each BLAST- 
identifiable gene family; hence isolation and identification of all 
cDNAs in an organism is not a prerequisite for ESTs to substan- 
tially solve the gene localization problem. The challenges for 
sequence analysis have, therefore, shifted from finding genes in 
anonymous sequences to (1) integrating gene prediction more 
closely with sequence data generation, and (2) predicting gene 
structure and expression. The success of large-scale EST projects 
in identifying new genes by similarity searches shows that single- 
run sequences of moderate accuracy (> 98%) can be analyzed 
directly, before assembly into large contigs. Integrated software 
systems for automatically analyzing such sequences by similarity 
searching and coding-region prediction have been developed. 
These tools are available for integration into analysis systems 
designed for genomic DNA. Pre- assembly analysis of genomic se- 
quences fragments to identify corresponding ESTs would allow the 
identification and full-length sequencing of cDNA clones from which 
the matching ESTs were derived as a marginal addition to a ge- 
nomic sequencing project. Sequencing of these cDNAs would, 
given a compiete EST database, define the exon-intron structures 
of all genes contained in the genomic sequence. The availability of 
significant genomic sequence data from a variety of phyla allows 
Statistical methods to be used to characterize both functional sites 
and bulk compositional features of genes. 


21483 (ORNL/M-2588, pp. 136) Assessing genetics risks: 
Issues and implications for health. Fullarton, J.E. (Institute of 
Medicine/National Academy of Sciences, Washington, DC (US)). 
Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The Institute of Medicine (IOM), through its Board on Health Sci- 
ences Policy, established a panel of experts to evaluate scientific, 
ethical, legal and social issues in the development, application, and 
use of tests for genetic disorders. The study has addressed a vari- 
ety of issues presented by the rapid proliferation of genetic tests 
capable of identifying and/or predicting disease or genetic 
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predispositions to disease. The study is attempting to develop re- 
sponsible approaches to resolving current and future problems 
presented by the rapid development and application of genetic 
tests. Understanding of human molecular genetics and technolo- 
gies applicable to the field of diagnostics and testing has expanded 
enormously in the past decade. The process of mapping and se- 
quencing the human genome will accelerate the rate of new test 
development and will substantially expand the potential test popu- 
lation. Sophisticated techniques used to explore the genetic bases 
of disease are providing tools for identifying genetically inherited 
diseases generally before treatment is available, as well as tools 
for identifying genetic predisposition to diseases often long before 
patients show symptoms. In particular, the study has focused on 
the following areas: The availability of adequately trained 
personnel-including genetic counselors, genetic and non-genetic 
laboratory personnel, and physicians-to administer and interpret 
tests; Quality control and integrity in testing and approval for wide- 
scale use of genetic tests; Cost-effectiveness of testing (focusing 
on recommendations for additional research, especially method- 
ological research in this area); Access to test results (specifically 
by insurors); Ethical dilemmas related to the issues of autonomy 
and privacy; and A research and policy agenda for the present and 
future. A 20-member committee was appointed to conduct the 
study, with the advice of liaison panel members. 


21484 (ORNL/M-2588, pp. 137) Prototype automated instru- 
mentation for the human genome project. Garner, S.; Evans, G. 
Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The Human Genome Project (HGP) is advancing much faster 
than anticipated. Driven by technological advances, new biological 
metheds, international competition, and integration of automation, 
the physical mapping of the genome is being done on a time scale 
of a year instead of 5 years as originally estimated. In addition, 
new approaches for large scale DNA sequencing are promising to 
accelerate that portion of the project. Key to the continuation of this 
pace is tho rapid development of automation and informatics sys- 
tems capable of handling the tremendous number of samples to be 
processed and archiving and analyzing the data. The Biosciences 
Division at General Atomics in conjunction with the Human 
Genome Center at the Salk Institute has been developing hard- 
ware and software to target many of the research components 
required for physical mapping and automated sequencing. Our ob- 
jective is to develop high-throughput robotic and informatics tools 
that address known bottlenecks - extraction of DNA from bacteria 
and yeast, preparation of sequencing templates, automated DNA 
amplification (PCR) and detection, automatic local processing of 
raw sequence or mapping data. Several systems have been com- 
pleted - a centrifuge based DNA preparation device (Dr. Prepper) 
to process 48 culture samples per hour, a yeast (YAC) screening 
laboratory equipped to automatically process greater than 10,000 
samples per day by PCR and a variety of support software. Under 
development are - a large next generation system that automates 
the processing of biological samples from storage to data base 
entry, a transputer based local parallel processing system to ana- 
lyzed sequence data automatically using existing homology search 
codes and post process the data using an expert system and fi- 
nally, a variety of tools, plasticware and software to move to even 
higher sample throughputs. 


21485 (ORNL/M-2588, pp. 138) Automation of a large-scale 
multiplex sequencing process. Gesteland, R.F. (Univ. of Utah, 
Salt Lake City (US)); Weiss, R.B. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

A multiplex physical mapping/sequencing process for converting 
large-insert cloned DNA into quality sequence ladders is in an ini- 
tial test phase using human cosmid and YAC contigs. As the 
magnitude of the project expands, the repetitive tasks of colony 
picking, DNA preparation, gel electrophoresis and blotting, hy- 
bridization and base-calling are being automated. The blotting and 





probing steps involved in multiplexing have been improved using a 
horizontal agarose direct blotter (HADB), a conventional direct se- 
quence blotter and an automated probe chamber. Map positions of 
transposon-based multiplex priming sites are detected by multiple 
probings of high-resolution Southern transfers, generated by the 
HADB. DNA is prepared from primary clones on a Biomek worksta- 
tion, which also assembles mapping pools, resulting in sample 
handling reductions of 20 to 50-fold. Digitized mapping films are in- 
terpreted within an X-window application that records fragment 
sizes and predicts minimal spanning sets of transposons required 
to complete both strands of the target sequence with minimal 
redundancy. Plasmid templates are converted to single strands fol- 
lowing attachment to a solid support through a biotin-streptavidin 
linkage, and sequenced using Mn** Sequenase conditions. Our di- 
rect sequence blotters are capable of resolving multiplex sequence 
ladders of > 600 nucleotides in length in 20 individually loaded lane 
sets using an 80 cm 4% polyacrylamide gel. Multiplex blotted mem- 
branes from the HADB or direct blotter are hybridized and washed 
in an automated probe chamber, which is computer controlled for 
cycle kinematics, fluid delivery, and temperature. Digitized images 
of multiplex sequence ladders are analyzed by a new base-calling 
algorithm that uses communication and signal processing theory. 


21486 (ORNL/M—2588, pp. 139) Lawful uses of knowledge 
from the Human Genome Project. Grad, F. (Columbia Univ. Law 
School, New York, NY (US)); Feitschans, |.; Warburton, D.; Holtz- 
man, N. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

A substantial portion of Part | of the project which deals with the 
Right To Know or Not To Know about Personal Genomic 
Information- is close to completion. The study of available legal 
protections of the rights of confidentiality has thus far examined the 
stigmatizing effect of the disclosure of genomic information, and 
the substantial impact of such disclosures on employment and in- 
surance availability. Examining the rationale for the legal protection 
of privacy, the preliminary conclusion is that privacy is not merely a 
personal right but a public good, which is deserving of the legal 
protection and the costs which it involves. Preliminary findings 
show that protection of privacy is currently very limited, at best par- 
tial, and at worst non-existent. While there has been a great deal 
of writing on the subject of privacy protection, in truth there is very 
little of it. The examination of current legal methods of protection 
has included the limited common law protections against disclosure 
of medical information, as well as the extent to which constitutional 
protections of privacy are available to safeguard genomic informa- 
tion. There is clear evidence that failure to protect privacy leads to 
discrimination both by employers and insurance companies. The 
second phase of our study, which addresses the Uses of Genomic 
Information in Public Health Planning, has collected significant in- 
formation on available public health and therapeutic services and 
on program development in the genomic area. Significant issues in 
public health planning involve not only questions of organization of 
genetic services, but also significant issues relating to the voluntary 
nature of genetic screening and testing and the possible implica- 
tions of making available genetic screening and testing when 
followup of a therapeutic nature may be impossible or unavailable. 


21487 


(ORNL/M-2588, pp. 140) Pooling strategies for top- 
down library ordering: A test on a S. Pombe cosmid library. 
Grothues, D. (EMBL, Heidelberg (DE)); Speed, T.; Cantor, C.R.; 
Smith, C.L. Oak Ridge National Lab., TN (United States). Jan 


1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Construction of dense ordered libraries covering single chromo- 
somes with clones suitable for transcript mapping and DNA 
sequencing remains an important priority of genome research. It is 
very tedious to construct such libraries by bottom-up fingerprinting 
approaches. We have been testing a top-down approach which 
appears to offer a number of advantages for efficient cosmid order- 
ing. The genome of the fission yeast Schizosaccharomyces pombe 
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contains three chromosomes totalling about 13 Mb of DNA. Two 
filters containing an arrayed cosmid library of S. pombe were pre- 
pared, consisting of a total of 1728 clones or about five-fold 
genome coverage. These filters were probed with a series of com- 
plex radiolabeled DNA probes including PFG-separated S. pombe 
chromosomes, individual or mixtures of S. pombe macro-restriction 
fragments, and pools of smaller S. pombe DNA probes. Autoradio- 
graphs of the results of these hybridizations were digitized with a 
CCD camera, and the resulting images were analyzed to deter- 
mine spot position and intensity and then normalized to constant 
amounts of vector density to compensate for differences in cosmid 
copy numbers and colony growth. Cut off intensities were devel- 
oped so that each hybridization could be scored as positive or 
negative. Overlaps between clones were established by a likeli- 
hood analysis considering all potentially relevant hybridizations. 
Finally, these sets of overlapping clones were assembied into con- 
tigs. The potential power of the approach is that relatively few 
experiments can be analyzed to give a great deal of information 
about cosmid order. For example, just those hybridizations, with in- 
tact S. pombe chromosomal DNAs, assigned 86% of all the cosmid 
clones to a unique chromosome. The procedures we have devel- 
oped should find considerable use in breaking down yeast 
chromosome-sized DNAs to ordered sets of smaller clones. This 
method might, in fact, be used with total human DNA to order a 
complete genomic library. 


21488 (ORNL/M-2588, pp. 141) A direct selection vector 
for shotgun cloning and sequencing in bacteriophage M13. 
Guilfoyle, R.A. (Univ. of Wisconsin, Madison (US)); Uzgiris, J.; Kol- 
ner, D.; Smith, L. Oak Ridge National Lab., TN (United States). 
Jan 1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

A new M 13-based sequencing vector is described which allows 
direct selection of recombinants in a shotgun sequencing library. 
This vector system has demonstrated significant improvements 
over the widely used M13Mpl8/19 system where the discrimination 
of parentals from clones containing inserts is done by means of a 
blue-white color selection. (J. Messing, (1983) in Meth. Enzymol. 
101, (Part C), p20-78). The mp system, although powerful and 
convenient, is nonetheless laborious, costly, variable in efficiency, 
and refractory to effective automation. Because of its “direct” or 
“positive” selection capability, our vector system has yielded 
improvements in each of these problem areas and include: (a) ob- 
served ratios of up to 200:1 recombinant: parental plaques (99.5 
%). This represents a reduction of 20-100 fold in non-recombinants 
(including false positives) when compared to the background gen- 
erated by the Mp blue/white color selection system. The theoretical 
background, based on levels of repression observed, ranges from 
10,000:1 (basal level) to 5 million: (with induction) using phage in- 
fections or RF DNA transfections; (b) the alleviation of the need for 
protocols requiring alkaline phosphatase, X-gal and IPTG, (the lat- 
ter when not inducing), providing savings in time, cost, and labor; 
(c) greater amenability to automation of the production of single- 
stranded DNA template preparations as required for large scale 
sequencing projects. Some preliminary data will be presented re- 
garding a promising flow-cytometry and sorting based strategy for 
this capability. 


21489 (ORNL/M-2588, pp. 142) Construction of a human 
genomic library as double-minute chromosomes in cultured 
mouse cells. Hahn, P.J. (SUNY HSC, Syracuse, NY (US)); Hozier, 
J. Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251-: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

We are developing technology to create human genomic libraries 
composed of megabase-sized acentric chromosome fragments as 
double-minute chromosomes (DMs) in cultured mouse cells. We 
are working on three phases of this project: Library construction, 
Library screening, and Recovery and physical mapping of DMs. 
Our goal is to be able construct and screen an entire library with- 
out resorting to mass culturing of the individual members. Our 
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strategy to accomplish this goal is to first transfect selective mark- 
ers into human cells at a high rate so that there is a selective 
marker within a few megabases of all regions of the genome in a 
single population of human cells. These cells are then expanded 
as a single population, lethally X-rayed and fused to mouse cells to 
rescue the labelled fragmented chromosomes as DMs. The result- 
ing population is screened by PCR for microsatellite markers 
specific for the region of interest. Our progress to date is that we 
can now achieve transfection rates that yield 105 independent 
integrations of the plasmids with the selective markers using elec- 
troporation techniques. We can also achieve fusion rates nearly 
that high. Therefore, we can create libraries as populations with 
sufficient complexity to cover the entire genome with multiple re- 
dundancy assuming 5 mb/fragment. We have also been working 
on manipulating the cells as colonies for screening the cells analo- 
gous to colony screening bacteria, and PCR techniques for 
identifying hybrid cells using CA repeat microsatellite markers. We 
can easily detect the presence of a microsatellite marker in a cul- 
ture of as few as 1000 cells. This should allow us to identify 
specific genetic markers in a library population by screening the 
cells at the single colony stage. We have also developed tech- 
niques for recovering and physically mapping DM DNA. We have 
been using DMs from cells with highly amplified natural DHFR 
genes on DMs of approximately 1 million base-pairs. 


21490 (ORNL/M-2588, pp. 144) Low-cost massively parallel 
neurocomputing for pattern recognition in macromolecular se- 
quences. Hartman, J.R. (Computational Biosciences, Inc., Ann 
Arbor, MI (US)); Marsh, D.M. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

Connectionist (neural network) approaches to pattern recognition 
and classification have attracted great interest because of their flex- 
ibility, ability to learn by example, and ability to self-organize such 
that hidden patterns and relationships in the input data set can be 
discovered. Neural networks are inherently parallel computational 
structures, and thus potentially excellent candidates for implemen- 
tation on massively parallel computers. Particularly in the training 
stage, serial implementations of connectionist models are often lim- 
ited with respect to either the size of the network that may feasibly 
be simulated or the number of training trials that are practical. Ex- 
ponential growth in the size of public macromolecular sequence 
databases (e.g., GenBank) have created a need for robust pattern 
analysis solutions with cost-performance characteristics superior to 
those currently available. We describe here a working neural net- 
work implementation on an inexpensive SIMD parallel computer 
with 512 processing elements (PEs). Algorithms are presented for 
the components of a basic multilayer, feed-forward network model; 
these include a linear combiner for the multiplication of connection 
weight matrices with input and error vectors, a sigmoidal activation 
function to introduce non-linearity in neuron behavior and stability 
to learning, and a parallel back-propagation (generalized delta rule) 
training algorithm. Figures quantifying the performance of an early 
version of the network (not available when this abstract was pre- 
pared) on a prototype sequence analysis problem will also be 
presented. Ultimately, this work will be generalized as an object- 
oriented parallel neural network toolkit, and will be employed to 
augment the capabilities of CBI's X/Gene™ distributed/parallel se- 
quence analysis software (currently under development). 


21491 (ORNL/M-2588, pp. 145) X/Gene™: Massively paral- 
lel and distributed sequence analysis on heterogenous unix 
networks. Hartman, J. (Computational Biosciences, Inc., Ann Ar- 
bor, MI (US)); Solomon, D.; Flynt, C.; Steinhoff, D. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Progress on the X/Gene™ sequence analysis software package 
is described. X/Gene™ is a graphically- oriented collection of pro- 
grams designed to accommodate the rapidly growing demands of 
genomic analysis and database management. Salient features in- 
clude: an intuitive and informative graphical user interface (GUI) 


446 ERA Vol. 18, No. 7 


based on the X Window system, designed to facilitate ease of use 
in both directed and explorative work with minimal reference to 
printed manuals; Support for distributed processing (spreading 
compute-intensive operations over idle CPUs on a local network), 
facilitated by a complete separation of the user interface from ana- 
lytical modules and adherence to a client-server model; Support for 
inexpensive massively parallel processing as a network resource to 
accelerate similarity searches, large sequence comparisons and 
alignments, contig assembly, neural networks, and other compute- 
intensive operations;Robust and high-performance genome 
analysis and database searching capabilities; and Object-oriented 
design and implementation (in C++) for reliability, maintainability, 
and future extensibility. The overall design of the X/Gene™ package 
is a response to exponential growth of macromoleculer sequence 
databases that will only accelerate in coming years with the Hu- 
man Genome Project. It also recognizes the recent revolution in 
computing technology, with its trend toward increasingly powerful, 
inexpensive, and interconnected desktop-scale machines and away 
from large, monolithic, centralized facilities. The X/Gene™ front-end 
currently runs under OpenLook™ on Sun SPARCstations, and will 
soon support optional SIMD massively parallel processors from Ap- 
plied Intelligent Systems and MasPar. Ports are expected to a 
variety of hardware platforms and graphical environments in the fu- 
ture. Presently under development, X/Gene™ is scheduled for 
commercial introduction during the third quarter of 1993. 


21492 (ORNL/M-2588, pp. 146) Comparison of special pur- 
pose computer hardware and standard software methods for 
sequence comparison. Herrmannsfeldt, G. (California Institute of 
Technology, Pasadena (US)); Hunkapiller, T. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Our research has been focused on redefining the dynamic pro- 
gramming paradigm such that not only could these methods be 
implemented effectively in silicon, but also provide, in that context, 
the flexibility required of a robust biological tool. Our biological 
information signal processor (BISP) represents a systolic imple- 
mentation of a dynamic programming algorithm based on that of 
Smith and Waterman, optimizing its ability to define local similari- 
ties at extremely high speeds. This first generation BISP system is 
now functional and undergoing functional and performance tests. 
Particularly, we are using members of the immunoglobulin gene 
superfamily as paradigm sequences for comparative searches of 
the published database. This is probably the most frequently repre- 
sented and diverse group of homologous sequences in the 
eukaryotic collections. This diversity has made such sequences 
problematic when using standard database comparison techniques. 
We have compared the results of the BISP array for issues of 
sensitivity and selectivity with those of FASTA and BLAST. Perfor- 
mance questions have also been addressed. 


21493 (ORNL/M-2588, pp. 148) GRM: A genome recon- 
struction environment to support large-scale DNA sequencing. 
Honda, S. (Baylor College of Medicine, Houston, TX (US)); Parrott, 
N.W.; Flood, T.; Lawrence, C.; Huang, Xiaoqui; Myers, G. Oak 
Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251-—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

We are developing a comprehensive environment, the Genome 
Reconstruction Manager or GRM, to support large-scale DNA 
sequencing. The environment includes: Project and Object Man- 
agement; Automated preprocessing of primary sequence data 
;Multipie fragment assembly kernels; Constraint enforcement inter- 
face for closing mapped gaps; Support for random, directed and 
mixed sequencing strategies; Contig Editor; ABI 373A data file dis- 
play; and Engineered graphical interface for human interaction and 
information display. The project is all a test of object-oriented soft- 
ware development technologies. Object-oriented analysis and 
design have been applied from the beginning of the project. A 
working prototype for GRM has been implemented in ParcPlace 
Smalitalk 80, an integrated object-oriented programming language. 
Object persistence is provided by the Gemstone ODBMS. A key 





result of the project is an object data model for genome map infor- 
mation at all levels of resolution (Genome Map Model or GeMM). 
Map classes in GeMM are used extensively in GRM to represent 
complex objects in the application domain such as primary se- 
quence data files, sequence contigs, constraints, and high-level 
organization of discontinuous sequence information. GeMM also 
permits seamless integration of GRM with sequence analysis appli- 
cations and with higher-level genome map browsers. 


21494 (ORNLU/M-2588, pp. 149) Large-scale DNA sequenc- 
ing. Hood, L.; Rowen, L.; Koop, B.; Hunkapiller, T. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

We have focused on two areas over the past year: systems 
integration and technology development, and production line se- 
quencing. Systems Integration/Technology Development: We have 
emphasized two areas. First, we have diversified our DNA se- 
quencing strategies. Cycle sequencing has been introduced on the 
96 well thermocycler as well as with a robotic DNA sequencer, the 
catalyst. We have demonstrated the overall pattern of error is simi- 
lar in both the cycle sequencing and the sequenase sequencing 
protocols. We have also shown that the two strategies complement 
one another in that their errors tend to be in different segments of 
the DNA sequence and accordingly cancel one another out. As a 
result, we are employing both strategies for each cosmid we se- 
quence. Second, we have distinctly improved the assembly and 
editing strategies. This effort includes programs that have enabled 
us to do batch editing rapidly on the Macintosh system, and to ex- 
amine directly the original chromatographic data a we edit our 
contigs. As a result of these improvements, we have been able to 
keep the assembly process in pace with the generation of sequence 
data. Production Line Sequencing: Over the past year, we have 
sequenced approximately 3 megabases of raw DNA sequence 
data and generated more than 250kb of finished DNA sequence. 
Thus, the production goal of 250kb of sequence in this year was 
met. The goal of submitting 200kb of data to GenBank was also 
met. The specific regions we focused on were: the complete DNA 
sequence analysis of the human T-cell receptor a/é locus from the 
Cé to the C, genes; the analysis of a 35kb cosmid from the junc- 
tional region between the cluster of mouse Va gene segments and 
Vé gene segments; and the data collection, assembly and prelimi- 
nary analysis on 250kb of human T-cell receptor Vp locus. 


21495 (ORNL/M-2588, pp. 150) Capillary array elec- 
trophoresis using confocal fluorescence detection: An 
approach to high-speed, high-throughput DNA sequencing. 
Huang, Xiaohua C. (Univ. of California, Berkeley (US)); Quesada, 
M.A.; Mathies, R.A. Oak Ridge National Lab., TN (United States). 
Jan 1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

A laser-excited, confocal-fluorescence scanner is used for high- 
sensitivity, on-column detection of electrophoresis performed using 
an array of capillaries. A linear array or ribbon of capillaries is 
assembled on a scan stage and then translated past a laser exci- 
tation and confocal-fluorescence detection system. The small depth 
of focus of the excitation coupled with confocal detection through a 
spatial filter reduces the background due to scattering, stray fluo- 
rescence, and reflections from the capillary walls, while the high 
numerical aperture objective provides efficient collection of the fluo- 
rescence. Because we can run hundreds of capillaries can be run 
in parallel, capillary array electrophoresis (CAE) is an important 
new high-throughput analytical technique. To illustrate the power of 
CAE we have applied this method to the development of high- 
speed, high-throughput DNA sequencing. First, electromigration 
data are presented for fluorescently-labeled T-fragments separated 
on an array of gel-filled capillaries and detected with a one-color 
system. Data will be presented using 24 capillaries run in parallel, 
demonstrating, the feasibility of CAE. To sequence DNA with capil- 
lary electrophoresis it is desirable to detect all four sats of DNA 
sequencing fragments on the same capillary. Thus, we have devel- 
oped a sequencing method that utilizes capillary arrays, two-color 
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fluorescence detection, and a two-dye labeling protocol. Sanger 
DNA sequencing fragments are separated on an array of capillar- 
ies and then distinguished by using a binary coding scheme that 
employs only two different fluorescently-labeled dye primers to 
identify four sets of fragments. DNA sequencing results will be pre- 
sented using a 25 capillary array. This apparatus has the capability 
of sequencing DNA at a rate of 20,000 bases/hour 


21496 (ORNL/M-2588, pp. 151) Characterization of radia- 
tion hybrids produced from a marked human chromosome 19. 
Jackson, C.L. (Brown Univ., Providence, Ri (US)); Mark, H.F.L.; 
Britt, D.E.; Santoro, K.; Walsh, K. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS 

Radiation hybrid cell lines have proven to be excellent resources 
for the physical mapping and the isolation of markers from specific 
chromosomal regions. Radiation hybrids have been produced from 
a monochromosomal microcell hybrid containing chromosome 19. 
The human chromosome has been marked with a retroviral vector 
containing a dominant selectable marker. The hybrids were pro- 
duced using doses of radiation ranging from 1000 to 8000 rads and 
selection for the exogenous marker. A panel of approximately 90 
hybrids are being characterized using fluorescent in situ hybridiza- 
tion (FISH) and marker analysis. These methods should allow us 
to identify the number of chromosome fragments and the region of 
the chromosome contained in the hybrids. The panel has been 
tested for over twenty chromosome 19 markers from known loca- 
tions on the chromosome using the polymerase chain reaction and 
Southern blotting. We will continue to test the hybrid panel for addi- 
tional markers. Hybrids have been isolated which appear to contain 
only 1 or 2 markers from the short arm of the chromosome where 
the selectable marker is inserted. In situ hybridization is the most 
direct method to visualize the number of chromosome fragments in 
a hybrid. We have utilized fluorescent in situ hybridization (FISH) to 
label human chromatin material in the hybrids using two protocols. 
A number of hybrids were characterized using biotinylated total hu- 
man DNA as a probe hybridized to metaphase spreads prepared 
from the hybrids. We have also optimized the protocol using bi- 
otinylated Alu-PCR products from the hybrids as a_ probe 
hybridized to human metaphase spreads. A high percentage of hy- 
brids appear to contain a single fragment when analyzed by FISH. 
In summary, the hybrids that we have produced will aid in the 
physical mapping of chromosome 19 and region specific cloning. 


21497 (ORNL/M-2588, pp. 152) Computer-assisted studies 
on human repetitive DNA. Jurka, J. (Linus Pauling Institute of 
Science and Medicine, Palo Alto, CA (US)). Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

Most of the human repetitive families represent medium reitera- 
tion frequency (MER) repeats of unknown origin with copy numbers 
per genome ranging from hundreds to thousands. These repeats 
represent a fossil record of evolutionary processes shaping the 
human genome and affecting the chromosomal stability of contem- 
porary human individuals. Therefore, studies of repetitive DNA are 
of both biological and medical importance. The long-term goal is to 
discover and study novel families of repetitive elements using 
computer-assisted DNA sequence analyses. This approach proved 
to be far more successful than its experimental alternatives. It led 
to the discovery of nearly 30 new families in the available human 
genome sequences, of which nine. Recently, compiled and made 
available electronically a collection of 53 prototypic sequences rep- 
resenting Known families of repetitive elements from the human 
genome. This collection will be updated in the near future. Refer- 
ence collections of repeats are essential for any routine studies of 
newly sequenced DNA. The authors also developed software for 
quick identification of repeats in newly sequenced DNA. A version 
of this software can be run via electronic mail. We have character- 
ized the second largest family of human interspersed repeats 
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which appears to be universal in mammals. Finally we have devel- 
oped an algorithm for identification and analysis of so called 
“simple repeats”. 


21498 (ORNL/M—2588, pp. 153) Chromosome microdissec- 
tion and PCR-mediated microcloning in human genome and 
genetic disease analysis. Kao, F.T. (Univ. of Colorado Health 
Sciences Center, Denver (US)); Yu, Jingwei. Oak Ridge National 
Lab., TN (United States). Jan 19938. (CONF-930251-—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

An efficient method has been developed for microdissection of 
human chromosomes followed by PCR amplification of the dis- 
sected sequences using Mbol linker-adapter. In this procedure, 20 
fragments are dissected, digested with proteinase K, extracted with 
phenol, and ligated to an Mbol linker-adapter. The ligated se- 
quences are transferred to an Eppendrof tube for PCR and the 
PCR products are cloned into pUC 19. Large microdissection li- 
braries have been constructed with tens to hundreds of thousands 
of microclones in each library. The inserts in the microclones aver- 
aged 300-400 bp and 50-60% of the clones contained unique 
sequences. The libraries have been shown to derive from the 
dissected regions by using FISH in chromosome painting. Microdis- 
section libraries have been constructed for human chromosome 21, 
21q21 and 21q22 for physical mapping and molecular analysis of 
Down syndrome. In addition, we have constructed 4 region-specific 
libraries for human chromosome 2, including 2q35-q37, 2q33-q35, 
2p23-p25, and 2p21-p23. As we have demonstrated previously 
(Am. J. Hum. Genet. 51, 263-272, 1992), the microclones can be 
used efficiently as probes to isolate (i) corresponding YAC clones 
with large inserts for physical mapping and contig construction of 
the dissected region, and (ii) region- specific cDNA clones as candi- 
date genes for diseases assigned to the region. This chromosome 
microtechnology will become even more important as the more ac- 
cessible areas of the genome are characterized and leave some 
large gaps, and no relevant cell hybrids are available for those gap 


regions. Microdissection is ideally suited because it can be targeted 
anywhere in the genome and no selectable marker is needed. 


21499 (ORNL/M-2588, pp. 154) Construction of high reso- 
lution contig map of human chromosome 22. Kim, UJ. 
(California Institute of Technology, Pasadena (US)); Shizuya, Hi- 
roaki; Birren, B.; Simon, M.; Garnes, J.; Jong, P. de. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

We have previously demonstrated the stability of human DNA 
inserts cloned in pFOS1, an F factor based vector. We have con- 
structed a human chromosome 22 specific Fosmid library with 8X 
coverage by picking human positive clones prepared from human 
chromosome 22-hamster hybrid cells, and also from flow sorted 
chromosome 22. We have also prepared a total human BAC library 
with larger inserts. Approximately 6X (128 microtiter plates) of the 
chromosome 22 specific Fosmid library and 1.5X (324 microtiter 
plates) of the total human BAC library were gridded onto filters at 
high density. We are currently developing methods to quickly iden- 
tify subsets of clones using large regional probes, such as YACs 
and BACs that have already been localized. In addition, filters are 
being hybridized with STS and cDNA probes and Fosmid clones 
which have been localized by FISH. Subsets of clones identified by 
various approaches are being ordered into contigs by restriction di- 
gestion and fingerprinting. 


21500 (ORNL/M-2588, pp. 155) Site-specific endonucle- 
ases for human genome mapping. Knoche, K. (Promega Corp., 
Madison, WI (US)); Golumbeski, G.; Hung, L.; Bandziulis, R. Oak 
Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

Current genome mapping methodology suffers from a lack of 
tools for generating specific DNA fragments in the megabase size 
range. While several multidimensional approaches are underway 
for cleaving mammalian DNA in this range, there is currently no 
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single step procedure to generate specific DNA fragments of this 
size. Promega is developing a family of site-specific endonucleases 
capable of generating DNA fragments in the 2-100 megabase 
range in a single step. This project focuses on a recently discov- 
ered class of enzymes, the very-rare cutting intron-encoded 
enconucleases. These enzymes are similar to bacterial type H re- 
striction enzymes; however, the intron-encoded enzymes have 
much larger recognition sequences (15-39 base pairs) making 
them much less frequent cutters of DNA. To generate the family of 
megabase cutters, we will use two approaches are uses. One 
approach is to relax the specificity of |-Ppo, an intron-encoded en- 
donuclease with a 15 base pair recognition sequence. This enzyme 
was chosen because it has excellent catalytic ability, high stability 
and will cut methylated DNA (this will allow reproducible digestion 
patterns to be obtained from the DNA of individuals and different 
species whose methylation pattern may vary). Our second ap- 
proach is to develop other intron-encoded endonucleases. The first 
approach involves three areas of research. (1) Characterizing the 
15 base pair recognition sequence by studying the tolerance for 
single base pair substitutions. (2) Structural studies of the enzyme. 
(3) We are assessing |-Ppo's ability to cut chromosomal DNA in 
agarose plugs. I-Ppo cuts chromosome XII of the yeast genome 
and completely excises the human 28S rDNA repeats. For the 
second approach we are currently developing two additional intron- 
encoded endonucleases are being developed. 


21501 (ORNL/M-—2588, pp. 156) Gene sequencing by scan- 
ning molecular excitation microscopy: A progress report. 
Kopelman, R. (Univ. of Michigan, Ann Arbor (US)); Langmore, J.; 
Orr, B.; Shi, Zhong-You; Smith, S.; Tan, Weihong; Monson, E.; 
Merritt, G. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). in Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Ideally, DNA sequencing is performed by rapid direct imaging of 
very long strands, starting from a known location and reading the 
sequence quickly, with no error, until another known location is 
reached. Scanning molecular excitation microscopy (MEM) was 
conceived to achieve this ideal. The scanning MEM rapidly locates 
one end of a DNA molecule. From there it moves quickly along the 
backbone, reading tens of thousands of bases until ft reaches an- 
other designated location. The fast read- out is performed with high 
fidelity and without any perturbation or alteration of the sample. 
The sample’s sequence can be read repeatedly, with high fidelity. 
The critical features of MEM that make it more -promising than 
TEM, STM, or AFM are: (1) the ability to scan at low resolution in 
order to automatically and very quickly locate the DNA molecules, 
(2) the ability to use a wide variety of specimen supports, (3) the 
ability to non-invasively image non-conductive molecules, and (4) 
the large, high resolution, base-specific contrast. Furthermore, this 
method can be combined with AFM. The Forster and Kasha effects 
are the mechanisms proposed for in-situ DNA sequencing. Suc- 
cessful nanofabrication of optical excitation probes has been 
demonstrated by the manufacture and use of fiber optics biochemi- 
cal sensors that are a thousand times faster and can analyze 
samples with a billion times fewer molecules, compared to the best 
present state of the art. Based on our experimental demonstrations 
we estimate that with the help of this technique a single (con- 
nected) Mega-base strand could be sequenced in about 10 min., 
ie., better than 1000 bases/sec. We are currently working on 
proper sample preparation techniques in air and in saline solution 
and on the development of single molecule supertips. 


21502 (ORNL/M-2588, pp. 157) Human cDNA mapping us- 
ing fluorescence in situ hybridization. Korenberg, J.R. (Univ. of 
California, Los Angeles (US)); Chen, X.N.; Gatewood, J.; Adams, 
M.; Venter, J.C. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

The human genome is estimated to consist of 50,000-100,000 
genes. With current technology, it was likely that the majority of hu- 
man genes would remain unknown for at least the next decade. 





Therefore, the recent it “cDNA strategy”, to sequence only tran- 
scribed DNA was designed and has been successfully applied to 
the cloning and partial sequencing of over 10,000 cDNAs by nu- 
merous groups. The rapid application of these expressed sequence 
tags (ESTS) to genome mapping and as disease markers requires 
a knowledge of their genomic location. Our laboratory has now de- 
veloped novel banding techniques and hybridization technologies 
to rapidly localize human cDNAs to single bands of human 
metaphase chromosomes. Moreover, we have demonstrated that 
our techniques preferentially identify the transcribed locus in a multi 
pseudogene system. Using these techniques, we have mapped 
cDNAs in the range of 0.8-4.3 kb to chromosomal regions of about 
2-4 megabases. The results of these endeavors have yielded infor- 
mation on the accuracy, sensitivity and speed of fluorescence in 
situ hybridization of cDNA mapping. It is found that 70% of both 
random and known cDNAs in the size range of 3.5 kb may be as- 
signed to single human chromosome bands with high accuracy. 
Using these techniques combined with current technology of multi- 
color fluorescence in situ hybridization and moderate image 
analysis capabilities, should allow for the mapping of 3,000 cDNAs 
in the above size range to single human chromosome bands at 2-4 
Mb resolution within two years using only 6 individuals. The imme- 
diate mapping of cDNAs provides rapid evaluation of these genes 
as candidates for genetic disease in humans and, by comparison 
with known regions of homology, for disease models in the mouse. 
Such EST’s may also serve for the creation of overlapping large 
fragment maps that complement other methods to facilitate the 
completion of the human genome map and its applications to hu- 
man biology. 


21503 


(ORNL/M-2588, pp. 158) Non-random DNA re- 


arrangement events in DNA sequences flanking inserted 
retroviral sequences following whole cell fusion. Lane, M.J. 
(SUNY-Health Science Center, Syracuse, NY (US)); Mante, S.; 
Cherath, L.; Peshick, S.M.; Hanlon, D.J. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251—: 3. human genome 


program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OST]; NTIS. 

The authors have been involved in a collaborative effort to create 
a library of “cloned” intact megabase scale human a segments, 
flanking markers introduced into the human genome, by fusion of 
lethally X-irradiated donor cells to mouse EMT-6 recipient cells, 
which have shown a high frequency of retention of markers and 
flanking DNA as double minute chromosomes. The mechanism bi- 
asing EMT-6 recipient cells toward retention of DNA as double 
minute chromosomes (DM's) is not understood. This procedure for 
cloning large human DNA segments is a relatively new one and 
given the chimera problems associated with early YAC libraries we 
were interested in demonstrating that DNA “ cloned ” in such a 
fashion truly represented the structure of the human DNA sur- 
rounding the introduced,marker in the donor cells. Experimentation, 
involving restriction analysis of DNA from more than a hundred in- 
dependent daughter cell lines, obtained from various donor: 
recipient fusion combinations, results from which will also be pre- 
sented, has revealed that: (1) the rearrangements observed do not 
appear to be a consequence of X-ray induced DNA repair - 
rearrangements occur following fusin even if the experiment is exe- 
cuted with unirradiated donors; (2) provisionally, that both the 
retroviral LTR and genomic DNA sequences flanking the viral se- 
quence can independently serve as sites for the rearrangement 
events observed; (3) a pZipNeo construct introduced into a donor 
by transfection can show similar flanking DNA rearrangement fre- 
quency; and (4) both the donor cell line and the recipient cell line 
employed in a fusion affect the frequency of DNA rearrangements 
obtained suggesting that the effect can, in fact, be overcome, al- 
lowing successful completion of the human DM library. 


21504 (ORNL/M-2588, pp. 160) Efficient construction of 
large insert YACs in recombination-deficient hosts. Ling, L.S.L. 
(Collaborative Research Inc., Waltham, MA (US)); Moir, D.T. Oak 
Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
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The goal of this research is to construct a human DNA YAC Ili- 
brary of clones which will be suitable for both physical mapping 
and DNA sequencing. To this end, we aim to build a selectable 
high copy number, large insert YAC library which is low in chimeric 
YACs and low in YACs with internal deletions. The amplifiable 
vector will also carry convenient unique restriction sites and tag se- 
quences adjacent to the cloning site to permit affinity capture of 
YACS, YAC inserts, YAC insert ends, or vector-YAC PCR products. 
We are testing the effects of host strain mutations on the frequency 
of chimeric YACS. So far, we have constructed a library of a few 
thousand amplifiable YACs averaging ~400 kb in size in a rad52 
host strain. A similar library is being prepared in a rad52 rad1 dou- 
ble mutant host strain. We are also increasing the size of ligation 
products isolated by preparative CHEF gel in order to determine 
the practical limit for efficient transformation of these strains. The 
rad52 and rad52 radi hosts transform about 4- and 8-fold less effi- 
ciently with plasmid YRp 1 2 DNA, with 200 kb YAC DNA, and with 
gel-purified YAC ligation mixtures than does the isogenic parental 
wild-type strain. The integrity of YACs in these host strains will be 
analyzed in two ways. First, a large number of YACs from each 
host will be examined for chimerism by fluorescence in situ 
hybridization to prometaphase spreads under conditions which re- 
vealed a 40% chimerism frequency when applied to 90 YACs from 
the libraries prepared at Washington University (Brownstein et al., 
1989) and the CEPH (Albertsen et al., 1990). Second, inter-Alu 
PCR products from the rad52 and rad52 rad 1 YACs will be used 
as hybridization probes to isolate Washington University and CEPH 
library YACs in wild-type hosts from the same chromosomal 
regions. Restriction maps of the YACs will be generated and com- 
pared to determine the effects of the host strains on the frequency 
of microdeletions or rearrangements. 


21505 (ORNL/M-2588, pp. 161) Electrophoretic separation 
of DNA fragments in ultrathin planar-format linear polyacry- 
lamide. MacDonell, M.T. (Ransom Hill Bioscience, Ramona, CA 
(US)); Roszak, D.B. Oak Ridge National Lab., TN (United States). 
Jan 1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Linear, or uncross-linked polyacrylamides have been employed 
successfully in the field of capillary electrophoresis for the separa- 
tion of nucleic acids. Typical acrylamide concentrations for those 
applications range from 3% to 14% (w/v), with consistencies rang- 
ing from virtually liquid to moderately viscous. Due to the absence 
of cross-links, and the relatively fluid nature of linear polyacry- 
lamide at typically-employed concentrations, it's use in planar 
(slab) gel electrophoresis has been overlooked. We describe 
herein, the application of ultrathin (1 00 um) high viscosity slabs of 
linear polyacrylamide to planar electrophoresis of nucleic acid frag- 
ments. The approach we describe is rapid and yields 
high-resolution separations of nucleic acid fragments in linear poly- 
acrylamide supports. The mobilities of DNA fragments of various 
lengths in a range of concentrations of linear polymer are com- 
pared with those observed for conventional cross-linked gels. The 
reptative migration of larger DNA fragments in linear polymers is 
predictable from the models derived from work with cross-linked 
acrylamide and agarose. The migration of smaller fragments, how- 
ever, is not entirely predicted by the Ogston model. The relative 
mobilities observed for very small DNA fragments are approxi- 
mately half those predicted by the Ogston regime. The tendency 
for smaller fragments to deviate from mobilities predicted by the 
Ogston model benefits the user since the overall effect is not unlike 
the employment of a field strength gradient. The smaller bands mi- 
grate more slowly than expected. An additional benefit of the use 
of linear polymers is that, since they are water soluble, quantitative 
recovery of DNA fragments from these gels requires only that the 
band be excised and dropped into buffer. 


21506 (ORNL/M-2588, pp. 162) Chemiluminescent DNA se- 
quencing with 1,2-dioxetane substrates. Martin, C.S. (Tropix, 
Inc., Bedford, MA (US)); Bronstein, |. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
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States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

New methods have been developed for non-isotopic DNA 
sequencing based on chemiluminescent 1,2-dioxetane enzyme sub- 
strates. Standard Sanger dideoxy DNA sequencing and multiplex 
DNA sequencing procedures have been adapted for chemilumines- 
cent signal detection. Coupling multiplex DNA sequencing and 
chemiluminescence detection is particularly advantageous as the 
use of large quantities of radioisotopes can be eliminated. Further- 
more, the multiplex procedure already requires that the DNA is 
transferred to a membrane support. While much of our original de- 
velopment work was performed with the 1,2-dioxetane substrate, 
AMPPD, currently, we have incorporated an improved 
substrate, CSPD, disodium 3-(4-methoxyspiro[1 ,2-dioxetane-3,2’- 
(5'-chloro)tricyclo [3.3.1.19-7]decan]-4-yl)phenyl phosphate, which 
shows improved performance in DNA sequencing applications. 
CSPD exhibits faster kinetics of light emission on nylon mem- 
branes and greater DNA band resolution when the results are 
imaged. Recently, we have investigated an alternative procedure 
for DNA sequencing which permits an increase in the amount of 
DNA sequencing information that can be obtained from a round of 
electrophoresis. This approach, termed-label multiplexing-enables 
the acquisition of a greater amount of DNA sequence data from a 
single membrane by imaging overlapping sets of DNA sequencing 
reactions consecutively using hapten specific enzyme conjugates. 
We have further increased the efficiency of chemiluminescent DNA 
sequencing by utilizing a direct transfer electrophoresis apparatus, 
Betagen Autotrans 350. With direct transfer electrophoresis, DNA 
fragments are deposited on a membrane which moves along the 
bottom of the electrophoresis plates. This enhances band resolu- 
tion and separation of high molecular weight DNA fragments. 
Direct transfer electrophoresis has been successfully used by other 
investigators working with large scale multiplex sequencing projects 
to accelerate data acquisition. 


21507 (ORNL/M-2588, pp. 163) Chemiluminescent DNA se- 
quencing using multiplex labeling. Martin, C.S. (Tropix, Inc., 
Bedford, MA (US)); Olesen, C.E.M.; Bronstein, |. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The authors have developed a non-isotopic DNA sequencing 
method utilizing chemiluminescent 1,2-dioxetane substrates for al- 
kaline phosphatase. With this procedure, standard Sanger dideoxy 
DNA sequencing reactions are initiated with biotinylated primers, 
separated by gel electrophoresis and transferred to nylon mem- 
brane. The chemiluminescent detection procedure is subsequently 
performed on the membrane which provides a solid support for the 
DNA fragments during the binding of alkaline phosphatase 
conjugates and washing steps. The membrane also acts as an en- 
hancer of the chemiluminescent signal. We present here a method 
for increasing the efficiency of the chemiluminescent detection pro- 
cedure by maximizing the amount of DNA sequence data that can 
be obtained from a single membrane. Our strategy is to separate 
multiple sets of DNA sequencing reactions in each gel lane, trans- 
fer the DNA to nylon membrane and subsequently detect each set 
of sequencing reactions individually. Primers labeled with different 
hastens at the 5’ end are used in separate sequencing reactions, 
mixed together prior to electrophoresis and the individual templates 
detected using hapten specific protocols. This enables a significant 
increase in productivity per gel run without the use of the multiple 
cloning vectors or hybridization steps required in current multiplex 
DNA sequencing systems. We have utilized primers labeled with 
biotin, digoxigenin and fluorescein, each of which is consecutively 
detected with hapten specific alkaline phosphatase conjugates and 
CSPD 1,2-dioxetane chemiluminescent substrate. The increased 
separation of the high molecular weight fragments enables the ac- 
quisition of 350-450 base pairs of DNA sequence data from each 
template. By combining the multiplex labeling technology with di- 
rect transfer electrophoresis, 21 templates or 6000-8000 bases of 


sequence information can be analyzed from a single 15 x 40 cm 
membrane. 
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21508 (ORNL/M-2588, pp. 164) Surveys of state insurance 
commissioners and insurance company medical directors on 
the use of genetic information in life insurance; review of re- 
lated legislation. McEwen, J.E. (Eunice Kennedy Shriver Center 
for Mental Retardation, Waltham, MA (US)); McCarty, K.; Reilly, 
P.R. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Rapid advances in our ability to test persons for genetic dis- 
eases and genetic traits has generated increasing, concern that 
genetic information will be abused by insurance companies. The 
potential for abuse may be greatest in the area of life insurance, 
which unlike health insurance, is generally purchased by individu- 
als. Thus, while most insurers could have some interest in 
obtaining genetic information, life insurers may have the strongest 
incentive to use genetic data to rate individual applicants. Thus far, 
however, reports of genetically based discrimination in life insur- 
ance have been based solely on reports from individuals. We 
conducted a survey of state insurance commissioners and a com- 
panion survey of the medical directors of North American life 
insurance companies. The results of our survey of insurance 
commissioners uncovered little evidence to suggest that these reg- 
ulators perceive that genetic testing currently poses a significant 
problem in how life insurers rate applicants or that many con- 
sumers are presently filing formal complaints about the use of 
genetic data by life insurers. However, they also suggest that con- 
siderable uncertainty exists among, regulators regarding the role of 
genetic information in life insurance underwriting. The medical di- 
rector survey demonstrated that many companies, concerned 
about the prospect of adverse selection by applicants, already ac- 
cess and make use of much family history and related information, 
even if they do not actually perform or require genetic testing. This 
survey also showed that many companies are interested in using 
genetic testing, at least before issuing policies with high face 
values, if tests that could determine greatly increased risks of de- 
veloping particular conditions become available. 


21509 (ORNL/M-2588, pp. 165) Rapid shotgun cloning uti- 
lizing the two base restriction endonuclease cCvi/JI. Mead, 
D.A. (Univ. of Wisconsin, Madison (US)). Oak Ridge National Lab.., 
TN (United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

A new approach has been developed for the rapid fragmentation 
and fractionation of DNA into a size suitable for shotgun cloning 
and sequencing. The restriction endonuclease CviJl normally 
cleaves the recognition sequence PuGCPy between the G and C 
to leave blunt ends. A typical reaction conditions which alter the 
specificity of this enzyme (CviJI**) yield a quasi-random distribution 
of DNA fragments from the small molecule pUC19 (2686 base 
pairs). To quantitatively evaluate the randomness of this fragmenta- 
tion strategy, a CviJI** digest of pUC19 was size fractionated by a 
rapid gel filtration method and directly ligated, without end repair, 
to a lacZ minus M13 cloning vector. Sequence analysis of 76 
clones showed that Cvijl** restricts PyGCPy and PuGCPu, in addi- 
tion to PuGCPy sites, and that new sequence data is accumulated 
at a rate consistent with random fragmentation. Advantages of this 
approach compared to sonication and agarose gel fractionation in- 
clude: smaller amounts of DNA are required (0.2-0.5 ug instead of 
2-5 ug), fewer steps are involved (no pre-ligation, end repair, 
chemical extraction, or agarose gel electrophoresis and elution are 
needed), and higher cloning efficiencies are obtained (CviJI** di- 
gested and column fractionated DNA transforms 3-16 times more 
efficiently than sonicated, end-repaired, and agarose fractionated 
DNA). 


21510 (ORNL/M—2588, pp. 166) Automated multiplex se- 
quencing, proteins, cDNAs, and tandem repeats. Mian, A. 
(Harvard Medical School and Howard Hughes Medical Institute, 
Boston, MA (US)); Link, A.; Lakey, N.; Ghazizadeh, H.; Jaehn, L.; 
Robison, K.; Church, G.M.; Richterich, P. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251—: 3. human genome 





program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

We have recently integrated direct transfer electrophoresis, auto- 
mated multiplex hybridizations and automated film reading to 
sequence E. coli cosmids. Sequence patterns for two cosmids were 
detected using chemiluminescence with oligonucleotide probes di- 
rectly conjugated to alkaline phosphatase. Primers for the directed 
walking and sequence confirmation steps were synthesized with a 
15 base tag complimentary to a alkaline phosphatase conjugate for 
dideoxy sequencing. Sequence patterns for a third cosmid were 
detected using radiolabled oligonucleotide probes. Film data were 
automatically read and assembled using the programs REPLICA 
and GTAC. For the cosmids, 20 gels resulted in 9216 sequences 
on film. We have developed a program which automatically finds 
and graphically annotates proteins and ORFs including matches to 
database sequences. A systematic database of amino terminal pro- 
tein sequences, pl, MW, abundance checks accuracy of DNA 
sequences and gene expression modeling. A new method for 
cDNA sequencing employs T4 RNA ligase to accurately determine 
the terminal bases. This has been applied to non-polyadenylated 
transcripts from rDNA tandem promoter repeat regions. 


21511 (ORNL/M-—2588, pp. 167) Sequencing by hybridiza- 
tion with oligonucleotide matrix. Mirzabekov, A. (Engelhard 
Institute of Molecular Biology, Moscow (RU)); Ivanov, |.; Ershov, 
G.; Florentiev, V.; Lysov, Yu.; Barsky, V.; Kreindlin, E. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

We have further developed the DNA sequencing technique 
based on its hybridization with an oligonucleotide matrix (SHOM). 
Sequencing “microchip” consists of a glass plate covered with 20 
micron-thick polyacrylamide gel squares (from 30x30 to 100x100 
microns) containing individual immobilized octanucleotides. A the- 
ory has been developed to explain the experimental data that 
apparent thermostability of the DNA duplexes with gel-immobilized 
oligonucleotides increases with the increase in the oligonucleotide 
concentration and gel thickness. These properties of the chip en- 
able us to adjust concentration of immobilized octanucleotides to 
equilize the thermostability of A T- and G-C-rich duplexes. A proto- 
type automatic sequenator has been constructed which consists of 
microchips, fluorescent microscope, CCD-camera, thermostated 
plate, special software for image analysis (manufactured in Russia) 
and computer (imported). The conditions for SHOM have been op- 
timized. We have worked out a technology for manufacturing chips 
containing tens of immobilized oligos to be used for genetic muta- 
tion analysis. We plan to produce chips containing hundreds of 
immobilized oligos for sequence comparison, mapping and getting 
sufficient volume of data to build a theory for predicting stabilities 
of different duplexes. Computer simulations have demonstrated 
that SHOM with octanucleotide matrix together with continuous 
stacking hybridization can be effective for sequencing about 3000- 
5000 nucleotide long DNA. 


21512 


(ORNL/M-2588, pp. 168) Studies on genetic discrim- 
ination. Barash, C. (Shriver Center, Waltham, MA (US)); Natowicz, 
M.; Billings, P.; Alper, J.; Beckwith, J.; Geller, L.; Ahn, A.; Martin, 
C.; Ard, C. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 


man Genome Program. 
Source: OSTI; NTIS. 
The major objective of the study is to assess the significance of 
genetic discrimination in our society. Genetic discrimination refers 
to discrimination directed against an individual and/or members of 
that individual's family solely because of real or perceived differ- 
ences in the genetic constitution of that individual. Few studies and 
limited data exist regarding this issue. The specific aims of our 
study are: (1) to determine the particular social institutions that 
might engage in discriminatory practices such as insurance compa- 
nies, governmental agencies, employers, educational institutions 
and the military; (2) to evaluate the nature of the discrimination ex- 
perienced by individuals and families; and (3): to determine the 
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underlying basis of the discrimination and, in particular, whether it 
is the result of ignorance or policy. Questionnaires were mailed to 
approximately 30,000 persons with single gene disorders, persons 
at-risk for certain single gene disorders, and asymptomatic het- 
erozygotes. Our sample consists of persons who are carriers for 
autosomal recessive conditions, e.g. parents of children with mus- 
copolysaccharide disorders, phenylketonuria, and sickle cell 
disease; persons who are at-risk for Huntington disease, an auto- 
somal dominant condition; and asymptomatic persons with 
hemochromatosis, an autosomal recessive condition. We are con- 
tinuing to receive responses and have completed detailed follow-up 
interviews with heterozygotes for mucopolysaccharidoses and per- 
sons at-risk for Huntington disease. Preliminary results indicate 
discrimination in a wide variety of contexts including insurance 
(health, disability, and life), employment, the military, educational 
institutions and professional training programs, and adoption agen- 
cies. Our case analyses also reveal psychological burdens and 
social stigmas resulting specifically from genetic information. 


21513 (ORNL/M—2588, pp. 169) Rapid image analysis of 
radioisotopic and chemiluminescent sampies. Nguyen, Q. (Bio- 
Rad Labs., Hercules, CA (US)); Witney, F.; Heffelfinger, D.; 
Stubblebine, W.; Ragsdale, C. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

The detection of specific DNA or RNA sequences by genomic 
Southern or northern hybridization analysis techniques typically 
employs a radiolabeled probe, which is visualized by autoradiog- 
raphy. The use of a_ photostimulatable phosphorescent 
compound-based imaging systems provides an alternative to au- 
toradiography for detection of the B-particles emitted by these 
radiolabeled probes. This storage phosphor imaging system has 
the advantage of being more sensitive to the B-radiation (10 to 20 
fold) with a greater linear dynamic range (over 5 orders of magni- 
tude) than x-ray film. Recently, a number of non isotopic methods 
for nucleic acid detection have been developed. However, non iso- 
topic techniques have not gained widespread acceptance due to 
low sensitivity, high backgrounds, and inconsistent results. We 
have developed a two-step hybridization method for genomic 
Southern and northern applications (Biotechniques 13: 116-123, 
1992) which eliminates the major problems associated with stan- 
dard non isotopic methods. In addition, we have developed a 
storage phosphor imaging system based upon novel photostimulat- 
able phosphorescent compounds, which can detect the photons 
emitted by the chemiluminescent substrates (AMPPD and luminol) 
commonly employed in non isotopic methods. This system exhibits 
the same advantages with respect to linear dynamic range for both 
chemiluminescent and B-particle emitters. 


21514 (ORNL/M-2588, pp. 170) PCR mapping of human 
cDNA clones. Nierman, W.C. (American Type Culture Collection, 
Rockville, MD (US)); Maglott, D.R.; Durkin, A.C. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OST]; NTIS. 

The laboratory of J. Craig Venter, NINDS, is identifying genes 
expressed in the human brain by sequencing portions of cDNA 
clones (Adams et al., Science 252:1651-1656, 1991; Adams et al., 
Nature 355:632-634,1992). In collaboration with the Venter group, 
we are developing methods for rapid localization of newly identified 
cDNA sequences to human chromosomes. We are using the ABI! 
automated DNA sequencer to analyze fluorescently-tagged PCR 
products. Primer pairs are designed from the partial cDNA 
sequence data and tested for specific amplification from human ge- 
nomic DNA. Primers permitting resolution of human products from 
rodent products are tested with DNA from somatic cell hybrid cell 
mapping panels. The presence or absence of specific amplification 
products in each cell line DNA is determined electrophoretically us- 
ing the ABI sequencer, and chromosomal assignments are made 
by discordancy analysis. We are developing methodology for multi- 
plexing the amplification reactions and analysis of the reaction 
products, to achieve a high throughput with a minimum allocation 
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of resources. This project will determine chromosomal assignments 
for “Expressed Sequence Tags” (ESTs), provide primer sequence 
data for subsequent subchromosomal localizations, and generate a 
broad data set from which to evaluate strategies to identify func- 
tional primer sequences from cDNA sequence data. 


21515 (ORNL/M-2588, pp. 172) Isolation and characteriza- 
tion of expressed sequences from the human X chromosome. 
Parrish, J.E. (Baylor College of Medicine, Houston, TX (US)); Nel- 
son, D.L. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

A long term goal is the characterization of the majority of tran- 
scribed sequences localized to the human X chromosome. Toward 
that end, we have begun to analyze previously assigned expressed 
sequence tags (ESTs) as well as to develop methods for isolating 
transcripted sequences associated with cloned fragments of the 
chromosomes. Primers have been synthesized for the 14 ESTs 
currently assigned to the X in the Genome Data Base, and the cor- 
responding cDNA clones have also been obtained. The primers 
specific to each locus have been used in PCR of somatic cell 
hybrids containing fragments of the chromosome providing localiza- 
tion to intervals. These ESTs are also being used to seed contigs 
of YACs from the Houston, Philadelphia and CEPH YAC libraries, 
as well as to isolate cosmids from a flow-sorted X library obtained 
from LLNL. More refined assignment of the clones using FISH 
mapping will be performed using the cosmids as _ hybridization 
probes. EST mapping to new and preexisting YAC contigs will al- 
low very fine localization. cDNA clones from which the X-linked 
ESTs were developed will be used in Southern, northern and in 
situ RNA analysis to characterize the associated genes in more 
detail. Additional cDNAs are being sought using several methods, 
including a variation of an exon-trapping system developed at Bay- 
lor, cDNA fishing and direct hybridization. One such clone, H10, 
isolated with a probe derived from the fragile X locus and found to 


hybridize to multiple locations on the X is currently serving as a 
model for characterization. Complete insert sequencing will be car- 
ried out for each clone, in order to more fully characterize these 
genes by comparison to known sequences and for potential identi- 
fication of additional cDNA clones representing full or nearly 
full-length sequence. 


21516 (ORNL/M-2588, pp. 174) Cancer and the genome ex- 
posure reaction. Puck, T.T. (Univ. of Colorado Cancer Center, 
Denver (US)); Krystosek, A.; Marcom, K.; Johnson, R.; Webb, P.; 
Griffin, P. Oak Ridge National Lab., TN (United States). Jan 1993. 
(CONF-930251—: 3. human genome program contractor-grantee 
workshop, Santa Fe, NM (United States), 7-10 Feb 1993). In Hu- 
man Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Genome exposure is defined as a reaction which causes specific 
loci in the mammalian cell nucleus to become differentially suscep- 
tible to interaction with reacting molecules in the fluid medium. It is 
measured by increased sensitivity of specific DNA regions to hy- 
drolysis by DNase | added to isolated nuclei or to cells fixed on 
microscope slides. The location of exposed DNA can be visualized 
by the nick translation reaction in which labeled bases are incorpo- 
rated by DNA polymerase into the discontinuities produced by 
DNase I. In all normal cells examined a region of exposed DNA 
exists around the nuclear periphery. However, this region is absent 
or greatly diminished in each of sixteen different cancers so far 
studied. In addition, a region of exposed DNA is found around the 
nucleoli in both normal and cancer cells. The difference in pattern 
of genome exposure between normal and cancer cells can be dis- 
played by direct biopsy cells as well as in tissue culture. Because 
of the loss of nuclear, peripheral, exposed DNA in cancer cells, it 
is postulated that this exposed DNA represents DNA organizational 
patterns specific to particular differentiation states. The nucleolar 
exposed DNA presumably represents active DNA sequences com- 
mon to normal and malignant cells. The cytoskeleton is essential for 
genome exposure since treatment of cells with agents like colcemid 
or cytochalasin B, prevents the exposure reaction. Fluorescence-in 
situ-hybridization with DNA probes in interphase cells can be used 
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to demonstrate the location of specific chromosomal loci within the 
exposed region of particular nuclei. We hypothesize that genome 
exposure is the mechanism underlying specific differentiation of 
mammalian cells, and is regulated by agonists attaching either to 
membrane receptors which change the cytoskeleton or to cytoplas- 
mic receptors which act on the nucleus directly. 


21517 (ORNL/M-2588, pp. 175) Physical mapping, marker 
saturation and identification of transcribed sequences from a 
YAC in Xq28. Reiner, O. (Institute for Molecular Genetics, Hous- 
ton, TX (US)); Wehnert, M.; Caskey, C.T. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

YAC XY845 covers a region of 500kb, that include several well 
known and commonly used polymorphic markers, DXS15, DXS52, 
DXS134. Many disease loci in Xq28 have shown high LOD scores 
to these markers, especially to DXS52 which is highly polymorphic. 
We have composed a physical map of this YAC and identified sev- 
eral CpG islands. The YAC has been subcloned into lambda and 
cosmid vectors and a contig encompassing most of the YAC was 
generated using Alu PCR and fingerprinting of clones containing 
STRS. STRs were used as physical and genetic markers. The 
oligo fingerprinting revealed phage clones containing nine different 
STRs. Seven STRs have been subcloned and sequenced. Four 
characterized highly polymorphic STRs provide a marker saturation 
in a physically defined region of 100 kb between DXS52 and 
DXS15 useful for fine mapping studies at Xq28. The same strategy 
will be employed to generate a physically defined marker saturation 
in the DNA region between F8 and DXS15 /DXS52, that can be 
used for fine mapping of disease loci like Barth syndrome (X-linked 
myotubular myopathy), X-linked Hydrocephalus (HSAS), Adreno- 
leukodystrophy (ALD), Emery-Dreifuss muscular dystrophy (EMD) 
and others. A minimal coverage of the YAC was obtained by 
twelve phages and six cosmids. These cosmids and phages were 
digested and hybridized to zoo blots to identify conserved se- 
quences. Specific conserved fragments were used against 
Northern blots, and as probes for cDNA libraries. Other cDNAs that 
hybridize to the YAC were isolated using degenerate PCR probe. 
Further characterization of these clones may provide the molecular 
basis for one or more disease loci in this region. 


21518 (ORNL/M-2588, pp. 177) Optimization of field inver- 
sion gel electrophoresis for separation below 150 kb. Schad, 
P.A. (Bio-Rad Labs. Inc., Hercules, CA (US)); Zoller, P.W. Oak 
Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

We have developed a pulsed field gel electrophoresis unit and 
protocols utilizing field inversion gel electrophoresis (FIGE) in order 
to optimize the separation of DNA fragments up to 150 kb in size. 
FIGE has several advantages when routine separation of small 
fragments (< 150 kb) is desired such as: the use of standard 
agarose electrophoresis gel boxes, room temperature runs, and re- 
duced number of program variables. In addition, previous data has 
shown that asymmetric voltage FIGE has proven to be the pre- 
ferred method of choice for separation of DNA from 3 to 50 kb, 
when compared to other field inversion methods such as asymmet- 
ric switch times and CHEF with 120° pulsed field angles. The 
ability to modify asymmetric voltages, switch times, or both simulta- 
neously, and non-linear ramping provides versatility in optimizing 
ideal field inversion separation protocols. The purpose of the 
present study was to develop conditions that optimize DNA separa- 
tions up to 150 kb. The key feature is the inclusion of ten defined 
programs which cover the full separation range along with various 
subsets ranges. The data presented in this study will show separa- 
tions achieved with the defined programs along with the effects of 
non-linear switch time ramps on increasing the separation linearity 
of various regions. Current experiments are focused on investigat- 
ing the use of asymmetric voltages simultaneously coupled with 
asymmetric switch times. In addition data is presented showing 
that FIGE is useful in clinical applications such as bacterial RFLP 
analysis in nosocomial outbreaks. 





21519 (ORNL/M-2588, pp. 178) Time-of-flight mass spec- 
trometry of DNA for accelerated sequencing. Schieltz, D. 
(Arizona State Univ., Tempe (US)); Chou, C.W.; Luo, C.W.; Do- 
gruel, D.; Thomas, R.M.; Williams, P. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

We are working, to accelerate DNA sequencing technology by 
developing a capability to size-sort Sanger sequence fragments 
using time-of-flight mass spectrometry. A key difficulty is the re- 
quirement for gas phase molecules; even quite small DNA 
molecules cannot be volatilized thermally without decomposition. 
We have shown that DNA molecules are ejected intact into the gas 
phase when a thin frozen film of a buffered Aqueous DNA solution 
is ablated from an oxidized copper substrate by a, focused 8 ns 
pulse from a dye laser operating in the visible. Absorption of ~10 J/ 
cm? in the copper oxide surface produces a high-pressure plasma 
which drives a shock wave through the ice film sufficient to explo- 
sively ablate the ice. The result is a supersonic water vapor plume 
which propels the DNA molecules into the gas phase and, through 
expansion, also cools and stabilizes them Double-stranded DNA in 
excess of 600 base pairs (> 400 kilodaltons) has been ablated in- 
tact in this way. Fragmentation-free ionization appears to occur by 
attachment of sodium ions from the buffer solution or copper ions 
from the substrate to the ablated DNA molecules. A mass spec- 
trum of the resulting, molecular ions is obtained in a time-of-flight 
mass spectrometer. Early results show that ablation of mixtures of 
single-stranded DNA containing oligomers up to 60 nucleotides in 
length can produce simple mass spectra dominated by a singly- 
charged molecular ion peak for each DNA segment. The prospects 
for accelerated sequencing, using this approach will be discussed. 


21520 (ORNL/M-2588, pp. 180) Linguistic analysis of DNA. 
Searls, D.B. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DES3006842. 
Source: OSTI; NTIS. 

We have used the Definite Clause Grammar formalism associ- 
ated with logic programming as a basis for tools for the practical 
analysis of sequence information on a large scale. In addition to 
implementing a formalism for string variables that specifies the 
required elements of ILs for sequence repeats in arbitrary confor- 
mations, we have incorporated a number of other domain-specific 
features to allow for powerful pattern-matching search; these in- 
clude a variant of chart parsing, imperfect matching, and special 
control operators for the logic-based search paradigm. The result- 
ing parser has been successfully used for finding high-level 
patterns in sequences of the scale of yeast chromosome Ill, mito- 
chondrial genomes, and entire GenBank divisions. The grammars, 
besides being-flexible tools for rapid-prototyping of sophisticated 
motif discriptors, are also effective frameworks for the application 
of other algorithms, focussing them on regions of interest, manag- 
ing parameters and cost thresholds, and assembling results into a 
hierarchically structured parse tree. An associated X-Windows- 
based parse visualization tool can be used for interactive search. 


21521 (ORNL/M-2588, pp. 181) Applying machine learning 
techniques to DNA sequence analysis. Shavlik, J.W.; No- 
ordewier, M.O. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

We are pursuing the following research tasks: (1) Using machine 
learning techniques to create accurate recognizers of genes (and 
genomic signals, such as promoters, terminators, and ribosome 
binding sites). The strength of our algorithms is that they refine 
existing biological knowledge, rather than solely inducing gene rec- 
ognizers from sample sequences. That is, in our knowledge-based 
neural networks are able to make effective use of prior knowledge 
about the task being lee" ied. In addition to considering DNA se- 
quences as strings of individual nucleotide locations, we have been 
developing extended descriptions of features of biological interest 
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(e.g., dinucleotide frequencies, bending sites, local secondary 
structure, etc.). We are studying their contribution to classification 
accuracy, as well as increased understandability of extracted rules. 
(2) Evaluating these recognizers on “anonymous” DNA produced 
by a sequencing, laboratory; (3) Developing sequence-alignment 
algorithms that compare DNA to known proteins. These algorithms 
are able to detect frameshift errors. Blattner’s group applies our 
alignment algorithms to all of their E. coli contigs. We are also de- 
veloping a parallel DNA-to-protein alignment algorithm on the 
Wisconsin CM-5 64-node supercomputer. This algorithm, unlike 
BLAST and FASTA, computes the complete alignment matrix, as 
well as detects frameshift errors. (4) Creating methods for automat- 
ically producing human-comprehensible descriptions of the “rules” 
teamed by our algorithms; this will allow biologists to inspect what 
it is teamed by our computer programs. (5) Developing computer- 
based visualization tools for inspecting the information acquired 
about “anonymous” DNA sequences. 


21522 (ORNL/M-2588, pp. 182) Construction of a human 
DNA library in bacterial artificial chromosome. Shizuya, H. (Cal- 
tech, Pasadena, CA (US)); Birren, B.; Kim, U.J.; Mancino, V.; 
Slepak, T.; Tachiiri, Y.; Simon, M. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251-—: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

The BAC vector, a single copy plasmid based on the F-factor, is 
capable of maintaining human genomic DNA fragments as large as 
300 kb with a high degree of structural stability in E coli. We have 
constructed a human DNA library of approximately 2X coverage 
with an average molecular weight of 150 kb. The frequency of co- 
cloning events in the BAC clones appears to be significantly lower 
than that commonly obtained with YAC clones, as judged by fluo- 
rescence in situ hybridization. 40,000 BAC clones in the library are 
stored in 400 microtiter plates and gridded on nylon filters at a high 
density (2,304 clones per sheet) for hybridization. We are currently 
evaluating the extent of coverage of the library by probing with var- 
ious markers, and constructing a sub-library of chromosome 22 by 
identifying chromosome 22 specific clones with various probes in- 
cluding inter-Alu PCR products. 


21523 (ORNL/M-2588, pp. 183) STSs derived from hn- 
cDNA libraries made from hybrid cells. Siciliano, M.J. (Univ. of 
Texas M.D. Anderson Cancer Center, Houston (US)). Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

The purpose of this research is to develop methods for the isola- 
tion of STSs of expressed sequences from specific human 
chromosomes. While initial results were successful (Liu et al., 
1989, Science 246:813-815) scaling up to produce large numbers 
of clones resulted in a wide variety of anomalies in the first 50 pro- 
duced this year — most were not able to be sequenced because of 
stuttering in homopolymeric stretches. Also, several were not hu- 
man specific, and other contained only repetitive sequences. These 
results indicated the need to implement certain alternative strate- 
gies — making hn-cDNA libraries from 5HL9-4 RNA enriched for 
the heterogeneous form; utilizing PCR for isolating human hn- 
cDNA inserts. Enrichment for hn-RNA- As an assay for the relative 
amounts of hn-RNA vs mature RNA in a preparation, reverse tran- 
scriptase/PCR (RT/PCR) species specific primers were designed 
for the products of the ERCCI gene on human chromosome 19. 
PCR strategies for isolating human hn-cDNA inserts. Our experi- 
ence thus far has indicated that the rate limiting step in the 
isolation of hn-cDNAs from hybrid cells is in the screening of the 
highly heterogeneous hn-cDNA library filters. Based on highly effi- 
cient inter-Alu-PCR primers we designed (Liu et al. in press, 
Cancer Genet. Cytogenet.), Alu-vector arm PCR was conducted on 
minipreps of clones pooled from each replica plate of the hn-cDNA 
library. In probing human chromosome 19 minipanels, these PCR 
products all appear to be human 19-specific but still have some 
repetitive sequences. This is therefore a quick and effective proce- 
dure for isolating human hn-cDNA inserts from the library and will 
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be used to screen the new hn-cDNA library made from nuclear 
matrix RNA (described above) 


21524 (ORNL/M-2588, pp. 184) Single pass and full length 
sequencing and physical and genetic mapping of human brain 
cDNAs. Sikela, J.M. (Univ. of Colorado Health Science Center, 
Denver (US)); Stevens, T.J.; Wilcox, A.S.; Berry, R.; Khan, A.S.; 
Hopkins, J.A.; Orpana, A.K.; Polymeropoulos, M.H. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DES3006842. Source: OSTI; NTIS 

The large scale collection, sequencing and mapping of human 
brain cDNAs represents a productive approach to the identification 
of most human brain genes and to the development of a cDNA ex- 
pression map of the genome. For these reasons we have refined 
strategies for automated single pass and full length sequencing of 
human brain cDNAs and for physical mapping of cDNAs to specific 
locations in the genome. Currently, in collaboration with Charles 
Auffray, we are applying high throughput approaches to assigning 
sequenced brain cDNAs to the megabase YACs developed by 
Daniel Cohen and to mapping resulting cDNA-positive YACs to 
chromosomal regions by fluorescence in situ hybridization. We 
have also identified a subset of cDNAs that contain polymorphic 
microsatellite sequences and demonstrate how they can be con- 
verted to highly informative (PIC value > 0.7) gene-associated 
genetic markers. At present, most of the first thousand sequenced 
cDNAs correspond to potentially new human brain genes, while a 
significant number of cDNAs appear to represent human homologs 
of interesting genes found in other species. Prescreening of cDNA 
libraries with total brain cDNA and selection of non-hybridizing 
clones resulted in a significantly lower frequency of highly repre- 
sented cDNAs. We have also explored strategies for identifying 
and rapidly sequencing anonymous cDNAs that contain complete 
protein coding regions. Currently in our laboratory automated single 
pass sequencing is being carried out at a rate of several thousand 
cDNAs per year. Therefore, coordination of this effort with other 
laboratories doing similar work should permit the sequence identifi- 
cation of most of the genes expressed in the human brain within 
the next few years. 


21525 (ORNL/M-2588, pp. 185) High speed DNA sequenc- 
ing by horizontal ultrathin gel electrophoresis (HUGE). Smith, 
L.M. (Univ. of Wisconsin, Madison (US)); Brumley, R.L.; Buxton, 
E.; Giddings, M.; Marchbanks, M. Oak Ridge National Lab., TN 
(United States). Jan 1993. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

We have been exploring the utility of capillary electrophoresis for 
increasing the throughput of fluorescence-based automated DNA 
sequencing instruments for the past two years. Using this method 
it is possible to separate and detect fluorescently labeled products 
of DNA sequencing reactions up to 26 times more rapidly than in 
conventional electrophoresis. In order to extend this high speed 
separation to the parallel analysis of multiple samples we have re- 
cently developed an apparatus for performing automated 
fluorescence-based DNA sequencing in ultra thin (50-100 gm) slab 
gels. The fluorescence detection system employs a charge coupled 
device (CCD) detector operated in frame transfer mode for the 
real-time acquisition of fluorescence data. Readable sequence out 
to 410 bases may be obtained from a 50 minute electrophoresis, 
and 18 samples may be analyzed in parallel. A variety of improve- 
ments are under development to permit the analysis of fifty 
samples in parallel, an instrument throughput of 26,000 bases raw 
sequence data per hour. 


21526 (ORNL/M-—2588, pp. 186) Construction of a 
sequence-tagged site map for human chromosome 11 - man- 
ual and automated approaches. Smith, M.W. (Salk Institute for 
Biological Studies, La Jolla, CA (US)); Clark, S.P.; Hutchinson, 
J.S.; Wei, Y.; Churukian, A.C.; Daniels, L.B.; Diggle, K.L.; Gen, 
M.W.,; Lin, Ying; Romo, A.J.; Evans, G.A. Oak Ridge National Lab., 
TN (United States). Jan 1993. (CONF-930251-: 3. human genome 
program contractor-grantee workshop, Santa Fe, NM (United 
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States), 7-10 Feb 1993). In Human Genome Program. 259p. Or- 
der Number DE93006842. Source: OSTI; NTIS. 

The Genome Project is working towards the completion of low 
resolution YAC contig maps, high resolution clone maps and ulti- 
mately DNA sequence- based maps of the human genome and of 
model organisms. Our approach has been to utilize a variety of 
technologies with increasing levels of mapping detail to first com- 
plete low resolution maps of chromosome 11 and then begin the 
assembly of high precision maps as a prelude to complete DNA 
sequencing. As part of the chromosome 11 effort, we developed 
techniques that rapidly generated over 330 sequence-tagged sites 
(STSs). These have been regionally localized using fluorescence in 
situ hybridization and somatic cell hybrid panels, and are being 
used to construct a low resolution YAC contig map of chromosome 
11. The STSs were generated from sequences of previously char- 
acterized chromosome 11 genes found in GenBank, or from newly 
determined sequences of cosmid clones determined mostly by au- 
tomated DNA sequencing. Previously existing primer sets used for 
gene identification were also exploited. Selection of primer sets 
from DNA sequence data was carried out by computer aided anal- 
ysis. Potential STS primer sets were tested for specificity on 
human, Chinese hamster, mouse, yeast, and chromosome-11- 
containing somatic cell hybrid DNAs. Successful STSs were 
screened against a panel of somatic cell hybrids for chromosomal 
sublocalization. The sequences we derived from cosmid ends cor- 
respond to about 0.1% of the DNA content of chromosome 11. 
These sequences were analyzed for repetitive DNA, similarity to 
known genes or motifs, and potential exons. Even though many of 
the cosmid end sequences contained repetitive DNA elements, we 
were able to successfully generate STSs from a high proportion of 
them. This set of STSs provides the reagents for rapidly assem- 
bling ordered YAC contig maps as a step towards generating high 
resolution cosmid maps from chromosome-specific libraries. 


21527 (ORNL/M-2588, pp. 187) High speed sample prepa- 
ration in a capillary based instrument. Swerdiow, H. (Univ. of 
Utah, Salt Lake City (US)); Dew-Jager, K.; Wittwer, C.; Gesteland, 
R. Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 
Efforts to design and implement micro-volume sample preparation 
techniques for capillary electrophoresis have begun. Techniques for 
both PCR and Cycle Sequencing are being explored. The poly- 
merase chain reaction (PCR) has allowed researchers to easily 
amplify specific DNA sequences from complex mixtures of nucleic 
acids. conventional block cycling instruments are far too slow to 
take advantage of the inherent speed of the reaction. A novel ther- 
mal cycler developed by C. Wittwer, was commercialized by Idaho 
Technologies (1605 Air-Thermo Cycler) . It employs thin-walled 
capillary tubes (500 um i.d., 100 um o.d.) with a low thermal mass, 
and air with its low specific heat, to accomplish very rapid tempera- 
ture transitions. consequently, it has been shown that the kinetics 
of denaturation, annealing, and elongation are much faster than 
previously suspected for PCR. This allows 5-10 Al PCR reactions 
to be cycled in only 15-25 minutes. Furthermore, minimizing the 
time spent at or near optimal annealing temperatures can improve 
specificity in some amplifications. Fluorescent PCR products cycled 
in this way have been analyzed in a home-made capillary elec- 
trophoresis instrument. Cycle sequencing requires only a few 
hundred nanograms of template DNA to produce ample quantities 
of sequence product for manual or automated, radioactive or fluo- 
rescent techniques. Additionally, the method appears to overcome 
the problems associated with direct sequencing of PCR products. 
Although cycling provides several advantages over conventional 
sequencing protocols, it is far slower. To improve the attraction of 
cycle sequencing a radical reduction in the total cycling time was 
necessary. To accomplish this, we adapted the cycling protocol to 
work in the air thermal cycler, reducing the total reaction time to 
only 25 minutes. Results obtained compare favorably with control 
reactions performed on block thermal cyclers in 2-3 hours. 


21528 


(ORNL/M-2588, pp. 188) Genomic sequencing by 
ligation-mediated PCR. Toermaenen, V.T. (Beckman Research 





Institute of the City of Hope, Duarte, CA (US)); Pfeifer, G.P.; Gra- 
ham, K.S.; Riggs, A.D. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251-: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

We have continued our efforts to use ligation-mediated PCR 
(LMPCR) as a method to sequence genomic DNA directly, without 
any cloning, as may be necessary for portions of the genome that 
are uncionable or difficult to clone. The method consists of (i) treat- 
ment of genomic DNA with base-specific cleavage agents, (ii) 
primer extension using a gene specific oligonucleotide, (iii) litigation 
of an oligonuleotide linker to the blunt ends produced in the primer 
extension step, (iv) exponential PCR using a gene-specific primer 
and a linker-specific primer, and (v) sequencing, gel analysis of the 
PCR products. Several aspects of the procedure have been 
studied, including, new DNA cleavage agents, but the major im- 
provement so far has come from the use of biotinylated primers. 
Use of biotinylated primers in the first primer extension step en- 
ables strepatividin-coated magnetic beads to be used for the 
capture and enrichment of extension products. This is not only a 
step towards automation by eliminating centrifugation, but it also 
reduces the sequence complexity in the PCR reaction and in- 
creases the quality of the sequencing gels obtained. Methods for 
multiplexing, analyzing longer products, and nonradioactive detec- 
tion are currently under investigation. 


21529 (ORNL/M-2588, pp. 189) Fluorescence in situ hy- 
bridization mapping in interphase chromatin. Trask, B. (Univ. of 
Washington, Seattle (US)); Massa, H.; Engh, G. van den; Fertitta, 
A.; Christensen, M.; Allen, S.; Segraves, M.; Bergmann, A.; Sachs, 
R. Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

A strategy has been developed that uses fluorescence in situ hy- 
bridization to produce dense maps of markers ordered along a 
chromosome. The strategy is based on (1) our finding that the 
square of the mean distance between hybridization sites in inter- 
phase chromatin is linearly correlated with genomic distance in the 
50 kbp to 1-2 Mbp range, and (2) the capability to obtain inter- 
phase measurements rapidly. A linear correlation between mean 
square interphase distance and genomic distance has been ob- 
served in several chromosomal regions, 4p16.3, 6p21.3 and Xq28, 
from 50 kbp to 1-2 Mbp. Chromatin behaves as a polymer over 
this range and follows random walk model predictions. As a conse- 
quence, probe order can be reconstructed from mean interphase 
distance measurements <1-2 um. Deviation from the linear rela- 
tionship occurs at ~2 Mbp in 4pl6.3 and at ~1 M4bp in 6p21 and 
Xq28, suggesting that higher order constraints on random chro- 
matin organization may exist in different chromosomal regions. A 
system has been developed to rapidly obtain distance measure- 
ments between fluorescence in situ hybridization sites. The system 
relies on film-based acquisition and storing, of images, due to ad- 
vantages of image resolution, image size, speed of acquisition and 
redisplay, simplicity, and low cost. Over 5000 measurements can 
be made with 0.01 um precision by an individual per day. In a test 
of the mapping strategy, a map of 13 probes from a 4-Mbp region 
of chromosome 4 could be reconstructed from a matrix consisting 
of 56 pair-wise distance measurements. The order and relative 
spacing of markers in this map was similar to published maps. 
Given this validation, we tested the practicality of interphase map- 
ping on chromosome 19. To date, 120 cosmids representing genes 
or contigs have been ordered along this chromosome, at an aver- 
age density of one marker per 0.5 Mbp. 


21530 (ORNL/M—2588, pp. 190) Impact of human genome 
initiative-derived technology on genetic testing, screening and 
counseling: Cultural, ethical and legal issues. Trottier, R.W.; 
Crandall, L.A.; Hodgin, F.C.; Imara, M.; Min, D.; Moseley, R.E.; 
Phoenix, D.; Armotrading, D.; Lybrook, S. Oak Ridge National 
Lab., TN (United States). Jan 1993. (CONF-930251-—: 3. human 
genome program contractor-grantee workshop, Santa Fe, NM 
(United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 
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Genetic medical services provided by the Georgia Division of 
Public Health in two northern and two central districts are com- 
pared to services provided in a district in which a tertiary care 
facility is located. Genetics outreach public health nurses play key 
roles in Georgia’s system of Children’s Health Services Genetics 
Program, including significant roles as counselors and information 
sources on special needs social services and support organiza- 
tions. Unique features of individual health districts, present new 
challenges to current and future genetics services delivery. Pre- 
paredness as to educational needs of both health professionals 
and the lay population is of foremost concern in light of the ever 
expanding knowledge and technology in medical genetics. Per- 
spectives on genetics and an overview of services offered by a 
local private sector counselor are included for comparison to state 
supported services. The nature of the interactions which transpire 
between private and public genetic services resources in Georgia 
will be described. The Florida approach to the delivery of genetic 
services contrasts to the Georgia model by placing more emphasis 
on a consultant-specialist team approach. The state’s three medi- 
cal schools house genetics teams that provide specialty satellite 
services, under contract with the Department of Health and Reha- 
bilitative Services, to 22 sites. Ethical issues, related to the 
principle of justice, are discussed in terms of rural-urban differ- 
ences in access to genetic services and the interrelationship of 
these differences to concepts of race, ethnicity, variable incidence 
of genetic diseases and level of genetic predisposition to multifac- 
torial diseases. Legal concerns involve expanding liabilities in the 
realm of general medical practice, risk communication and issues 
surrounding the concept of informed consent in genetic medicine 
and genetic counseling. 


21531 (ORNL/M-2588, pp. 191) Flow karyotyping and flow 
instrumentation development. Engh, G. van den (Univ. of 
Washington, Seattle (US)); Massa, H.; Trask, B.; Esposito, R.; Var- 
danega, M. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Flow karyotyping, or chromosome analysis by flow cytometry, 
has become an important tool in genetic analysis. The technique 
determines the DNA content and base pair composition of individ- 
ual chromosomes by measuring the fluorescence of DNA-specific 
dyes. We are applying analytical flow karyotyping to a variety of 
areas related to genomic research and medical diagnostics. In ad- 
dition, chromosomes purified by flow sorting are used for the 
production of cloned or PCR-amplified DNA libraries. We have built 
a new high speed sorter that combines high measurement accu- 
racy and high sorting speed. Electronics with minimal dead-time, 
non-rectangular sort windows, and digital error checking have been 
incorporated. Redesign of dropiet drive and deflection electronics 
and the nozzle assembly has resulted in consistent and stable 
drop deflection. Sorting runs producing 3-5 million chromosomes/ 
day (10 times the rate of commercial instruments) have been 
achieved. Sorted chromosomes are delivered in smaller volumes, 
with better error detection and coincidence event rejection, than 
have been achieved previously. The new flow sorter design has 
been licensed to industry. Emphasis on ease of operation, ease of 
sterilization, and use of standard components will facilitate the ex- 
port of this this technology to other genome centers that require 
chromosome analysis and purification capabilities. The capability 
for simultaneous sorting in 8 directions has been implemented. 
Software that facilitates the analysis and comparison of human flow 
karyotypes has been developed. An increasing understanding of 
the interactions of DNA-binding dyes and chromatin has led to im- 
proved techniques for chromosome preparation and staining. As a 
result of these developments, quantitative DNA measurement of 
human chromosomes has become a reproducible technique that 
can be applied to a variety of genetic studies. 


21532 (ORNL/M-2588, pp. 192) Development of a human 
virus-based genomic library of 150-200 kb inserts. Vos, J.M.H. 
(Univ. of North Carolina, Chapel Hill (US)); Banerjee, S.; Kelleher, 
Z.; Sun, T.Q. Oak Ridge National Lab., TN (United States). Jan 
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1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

The objective of this project is to develop a method for cloning 
large-size DNA exclusively in human cells and propagating these 
fragments for genomic mapping, gene isolation, and mutation de- 
tection. A human-based library of 150-200 kb human DNA inserts 
would be a very uselful resource in global mapping/sequencing ef- 
forts. The proposed strategy is based on the development of a 
novel virus-mediated gene-transfer technology. Epstein-Barr virus 
(EBV), a human lymphotropic herpesvirus is one of the largest hu- 
man virus with a genome of 172 kb. After EBV infection, its 
genome is stably maintained as nuclear episome during latent 
phase, and amplified 500-1000 fold and packaged into virions dur- 
ing lytic phase. A novel EBV-based system is being developed to 
clone, amplify, package and transfer 150-200 kb genomic DNA Ili- 
brary between human cells. Using a mini-EBV (i.e. 16-20 kb) and a 
helper cell line carrying resident EBV, we have demonstrated that 
(1) between 150-200 kb DNA was packaged into EBV virions, (2) 
the engineered DNA was packaged as efficiently as the helper EBV 
genome; (3) the DNA was not rearranged during amplification and 
packaging into EBV virions. Using this EBV cloning system, we 
have constructed a partial human genomic library covering approxi- 
mately 25% of the human genome. Detailed analysis of this library 
allowed the following conclusions: (a) miniEBV carrying 150-350 
kb human genomic inserts were maintained as circular episomes in 
the human helper-cell line; (b) single clones isolated from the library 
were shown by Alu-PCR fingerprinting to be genetically distinct; (c) 
the episomal inserts were stably maintained with no detectable re- 
arrangements; (d) EBV virions were produced which carry human 
DNA. Current efforts are focused on the preparation of a complete 
EBV-based human genomic library. Such EBV-based library should 
provide a unique resource to map, isolate, sequence and assay 
large genes and other functional human genomic regions. 


21533 (ORNL/M-2588, pp. 193) A strategy employing ho- 
mologous recombination and gene amplification to expedite 
cloning of large genomic regions in YACs. Wahi, G.M. (Salk In- 
stitute, San Diego, CA (US)). Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251-—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DES3006842. Source: OSTI; NTIS. 

We constructed a specialized vector, HARY, to be integrated into 
predetermined loci in mammalian genomes by homologous recom- 
bination. The vector was designed to facilitate the mapping and 
rescue of large chromosomal regions adjacent to the insertion site 
in YACS. This strategy should expedite mapping as well as isola- 
tion and characterization of disease genes or chromosomal 
rearrangements. We have recovered DNA flanking a random inser- 
tion site and we are attempting to rescue DNA flanking the HPRT 
locus in targeted and amplified human 293 cells. The HARY vector, 
once integrated into the human genome, contains rare cutter re- 
striction sites that serve as anchor points for long range mapping. 
By targeting the HARY vector to the HPRT locus, a Notl site 
present in the vector dissected a 2 MB Notl DNA fragment from 
the HT1080 parental cell line into two smaller fragments, one of 
which was 680 kb in size. The vector contains an additional site for 
the meganuclease 1- Scel, which has a unique recognition se- 
quence in the human genome. The enzyme cuts DNA in agarose 
efficiently, as evidenced by digestion of a 440 kb Srfl fragment con- 
taining the human HPRT gene into two smaller fragments detected 
by PFGE and Southern analyses. These sites, and additional ones 
not tested on this clone, demonstrate that once the HARY vector is 
introduced to a specific locus, it provides a iandmark useful in de- 
termining or refining existing restriction maps. The successful 
targeting of HPRT suggests that the HARY insertion vector should 
be useful for targeting other loci as well. To test the generality of 
the HARY insertion approach, we constructed an insertion vector to 
target telomeres and other loci in the human genome. 


21534 


(ORNL/M-2588, pp. 194) Isolation of the EPM1 gene. 
Warrington, J.A. (Univ. of California, San Francisco (US)); Bernard, 
L.; Edmond, U.; Stone, N.; Myers, R.M.; Cox, D.R.; Rine, J. Oak 
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Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

Recent advances in physical mapping and positional cloning 
techniques have made the isolation of disease genes possible. 
However, many problems in positional cloning remain unresolved 
and existing methods need improvement if these techniques are to 
find general applicability. The focus of this project is the develop- 
ment of a positional cloning approach that will be applicable to the 
isolation of any disease gene. The project focuses on improving 
positional cloning methods using the isolation of a gene involved in 
an inherited disease as a model system. The disease, myoclonic 
epilepsy of the Unverricht-Lundborg type (EPM1), is an autosomal 
recessive disorder and the underlying biochemical defect is un- 
known. Clinical features of the disease include, incapacitating 
stimulus sensitive myoclonic and tonic-clonic seizures and a grad- 
ual intellectual decline. The age of onset of symptom ranges from 
6-15 years and the severity of symptoms and a rate of progression 
varies between and within families. The long term objective of this 
project is to improve methods of positional cloning using the isola- 
tion f the EPM1 gene as a model system. The specific aims 
include: (1) Identify markers that most closely flank the disease 
gene by recognizing informative meiosis using (a) somatic cell ge- 
netics and (b) genomic denaturing gradient gel electrophoresis to 
make all markers informative. (2) Clone the DNA between the 
closet flanking markers. (3) Isolate genes from the cloned DNA us- 
ing the technique of exon trapping. Using the cloning of the 
epilepsy gene as our experimental model, we will address the 
problems confronted in positional cloning and develop a system 
which will be applicable to the cloning of any disease gene. 


21535 (ORNL/M-2588, pp. 195) Application of 
arbitrarily-primed PCR (AP-PCR) for construction of 
chromosome-specific high complexity DNA libraries and isola- 
tion of repeat DNA probes. Weier, H.U. (Univ. of California, San 
Francisco (US)); Miller, B.M.; Polikoff, D.; Yu, L.C.; Gray, J.W.; 
Scherthan, K.H.; Cram, S. Oak Ridge National Lab., TN (United 
States). Jan 1993. (CONF-930251-—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). In Human Genome Program. 259p. Order Number 
DE93006842. Source: OSTI; NTIS. 

In vitro DNA amplification using the polymerase chain reaction 
(PCR) with mixed base primers and DNA templates comprised of 
flow sorted chromosomes has been applied for construction of 
chromosome-specific high complexity DNA libraries. The DNA tem- 
plates were comprised of 250-2000 flow sorted human, hamster or 
mouse chromosomes. We used two different oligonucleotide 
primers that generate pools of PCR products in the size range of 
200-800bp and 300-1200bp, respectively. Two sets of 
chromosome-specific DNA libraries were generated for all human 
chromosomes but chromosome 20, for which no flow sorted 
chromosomes were available at the time. High complexity rodent li- 
braries were made for mouse chromosome 17 and the chinese 
hamster ovary (CHO) cell line X chromosome. The complexity and 
chromosome-specificity of the pools were checked by non- 
isotopical labeling and fluorescence in situ hybridization (FISH). 
The AP-PCR generated libraries compare favourably with complete 
digest libraries of flow human chromosomes produced earlier, par- 
ticularly in regions of the genome that appeared underrepresented 
in Hind Ill and Eco RI libraries. A number of the high complexity 
PCR product pools have subsequently been cloned into plasmid 
vectors. This allows easy propagation and distribution of the li- 
braries. Reduction of the library complexity furthermore allowed 
rapidly isolation of repeat DNA sequence clones for the CHO X 
chromosome. 


21536 (ORNL/M-2588, pp. 196) Human genetics and 
genome analysis: A practical workshop for public policy mak- 
ers and opinion leaders. Witkowski, J. (Cold Spring Harbor Lab., 
Cold Spring Harbor, NY (US)); Micklos, D.; Bloom, M. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 





These workshops provide a basic understanding of genetics and 
molecular genetics for nonscientists who have a special interest in 
the societal implications of the Human Genome projects. The work- 
shops are joint effort of the Banbury Center and DNA Learning 
Center at Cold Spring Harbor Laboratory. We have held three 
workshops so far, with a total of 72 participants. Each workshop 
lasts two-and-one half days and has three components: (1) semi- 
nars that cover genetics, a modern view of the gene, recombinant 
DNA techniques, and their applications to human inherited disor- 
ders. (2) Four seminars by invited speakers. These have included 
talks on the genome projects; complex diseases; societal issues; 
cloning genes; and gene therapy. (3) A unique feature of these 
workshops is that participants perform three experiments: cutting 
DNA and running gels; bacterial transformation; and DNA finger- 
printing by PCR. There is a maximum of 24 participants for each 
workshop so we select participants who will be most effective at 
passing on what they learn. Participants include representatives 
from action groups for specific disorders (16); educators from high 
schools and science museums (20); science journalists (10); con- 
gressional staff and members of other Washington based groups, 
e.g. OTA (7); foundations (3); ethicists and theologians (12); and 
lawyers (4) Participants have come from 28 states. 


21537 (ORNL/M—2588, pp. 197) Mapping and sequencing 
the human genome: Science, ethics, and public policy. Mciner- 
ney, J.D. (Colorado College, Colorado Springs (US)); Stricker, J.; 
Winternitz, K. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251-: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

Today’s high school students will be affected throughout their 
adult lives by the Human Genome Project (HGP), and the high 
school biology course is an appropriate mechanism for introducing 
young adults to the scientific, ethical, and public-policy dimensions 
of the HGP. The Biological Sciences Curriculum Study (BSCS) and 
the American Medical Association (AMA), therefore, have devel- 
oped and distributed a 94-page instructional monograph titled 
Mapping and Sequencing the Human Genome: Science, Ethics, 
and Public Policy. The module, designed for use with average, 
first-year students in high school biology, includes 30 pages of 
background materials for the teacher and 4 inquiry-oriented activi- 
ties for the classroom. BSCS has distributed one copy of the 
monograph free of charge to each high school biology teacher in 
the U.S. (approximately 48,000). Teachers have permission to 
reproduce the materials for classroom use. The module was de- 
signed and written by individuals experienced in human genetics, 
molecular biology, ethics, and public policy, and was field tested in 
34 schools across the country. Evaluation of the field test showed, 
among other things, that the materials increased student aware- 
ness of the role of ethical inquiry in dealing with social issues and 
student understanding of genotype/environment interaction in the 
expression of human traits. In addition, the evaluation showed that 
orientation sessions for teachers increased the overall effective- 
ness of the module in the high school classroom. 


21538 (ORNL/M-2588, pp. 198) Chromosomal localization 
of active genes. Denison, K. (Los Alamos National Lab., NM 
(US)); Gatewood, J.M.; Korenberg, J.R.; Chen, X.N. Oak Ridge 
National Lab., TN (United States). Jan 1993. (CONF-930251-: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
NM (United States), 7-10 Feb 1993). In Human Genome Program. 
259p. Order Number DE93006842. Source: OSTI; NTIS. 

From a natural but abnormal pregnancy (hydatidiform mole), a 
directionally cloned cDNA library was constructed. Clones from the 
library are first characterized by sequencing from the defined 3’ 
end; the sequences are then screened against GENBANK primate 
sequences for homology matches. Chromosomal localizations of 
cDNA clones have been obtained using the fluorescent in situ hy- 
bridization (FISH) technique of Korenberg and Chen. Briefly, clones 
that show no homology to known genes are further selected for the 
absence of hybridization to random-primed genomic DNA (suggest- 
ing the absence of highly repetitive DNA), and insert sizes greater 
than 2 kb. Slides prepared from BrDU-synchronized primary lym- 
phocyte cultures are used in a specially modified FISH reaction 
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with the biotinylated clones. Fluorescein-avidin detection is followed 
by R-banding, allowing the hybridization signal and banding pattern 
to be viewed simultaneously. An alternative approach to mapping 
that has been investigated involved sequence tagged site (STS) 
primer generation, followed by hybridization of PCR products to hy- 
brid panels. In-house comparisons of the mapping resolution and 
efficiency of obtaining positive localizations using FISH strongly 
suggest this to be the superior technique. 


21539 (ORNL/M-2588, pp. 108) Gene recognition and 
assembly in the GRAIL system. Uberbacher, E. (Oak Ridge Na- 
tional Lab., TN (US)); Einstein, J.R.; Guan, Xiaojun; Buley, D.; 
Mural, R.J. Oak Ridge National Lab., TN (United States). Jan 
1993. (CONF-930251—: 3. human genome program contractor- 
grantee workshop, Santa Fe, NM (United States), 7-10 Feb 1993). 
In Human Genome Program. 259p. Order Number DE93006842. 
Source: OSTI; NTIS. 

GRAIL is a modular expert system being constructed to analyze 
and characterize the genetic structure of DNA sequences. Suffi- 
cient components of GRAIL have been constructed to allow the 
evaluation of the basic methodology for the recognition and model- 
ing of genes, and to provide the basis for an e-mail server system 
for coding region localization. GRAIIL provides an on-line e-mail 
service for locating the protein coding regions of DNA sequences. 
This interface utilizes a multiple sensor-neural network to find cod- 
ing regions and a rule based interpreter to reduce this output to a 
table. GRAIL can analyze up to 100 kbp of sequence at a time and 
several sequences may be included in a single e-mail message. 
The analysis is performed on both strands of the input sequence 
and the interpreter assigns the putative coding region to a pre- 
ferred strand and reading frame. The strand and reading-frame 
assignments are accurate about 95% of the time. GRAIL finds 90% 
of coding exons over 100 bases in length with a very low false 
positive rate. A number of investigators have expressed an interest 
in versions of GRAIL for model organisms, and we have estab- 
lished a working group to support the construction of additional 
systems and development of the overall technology for computer- 
based gene recognition and sequence annotation. Several versions 
of GRAIIL specific for model organisms are in development. 


21540 (ORNL/M-2588, pp. 159) Efficient algorithms and 
data structures in support of DNA mapping and sequence 
analysis. Lawler, E.L. (Univ. of California, Berkeley (US)); Gusfield, 
D. Oak Ridge National Lab., TN (United States). Jan 1993. (CONF- 
930251—: 3. human genome program contractor-grantee workshop, 
Santa Fe, NM (United States), 7-10 Feb 1993). In Human Genome 
Program. 259p. Order Number DE93006842. Source: OSTI; NTIS. 

The research objective of this project is to identify computational 
problems of fundamental importance to molecular biologists en- 
gaged in the Human Genome Project, to devise new algorithmic 
techniques for solving these problems, to program and test the al- 
gorithms that are developed, and to make useful computer code 
available to the biological community. The project also contributes 
to the training of Ph.D.s in computer science who are qualified to 
take up careers in Computational Biology. Most of our work con- 
cerns the design and adaptation of data structures and algorithms 
for solving problems in DNA mapping and sequence analysis. Re- 
sults obtained under DOE Grant DE- FG03-90ER609999 during the 
period July 1990 to July 1992 include: A new algorithm for sublin- 
ear expected time approximate string matching (E. Lawler, W. 
Chang); A faster dynamic programming algorithm for approximate 
string matching and alignment (W. Chang, J. Lampe); Algorithms 
for construction of phylogenetic trees (E. Lawler, T Warnow, S. 
Kannan); XPARAL: A software package to efficiently and optimally 
align sequences using parameterized match, mismatch, indel and 
gap weights (D. Gusfield, K. Balasubramanian, D. Mayfield, J. 
Bronder, P. Stelling); Mathematic results in parametric sequence 
optimization (D. Gusfield, K. Balasubramanian, D. Naor); Efficient 
algorithms for multiple sequence alignment with guaranteed error 
bounds (D. Gusfield); A new algorithm for constructing suffix arrays 
(D. Gusfield); An efficient algorithm for the all-pairs suffix-prefix 
problem (D. Gusfield, G. Landau, B. Scheiber); Analysis of solu- 
tions to the Probed Partial Digestion Problem (|. Newberg, D. 
Naor); and, Algorithms for sequence comparison with inversions (J. 
Keceiogiu, D. Sankoff) A number of these problem areas are under 
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continuing investigation. In particular, XPARAL is currently being 
adapted to parametric analysis of protein sequences. 


21541 (PNL-SA-21737) Gnome View: A tool for visual rep- 
resentation of human genome data. Pelkey, J.E.; Thomas, G.S.; 
Thurman, D.A.; Lortz, V.B.; Douthart, R.J. Pacific Northwest Lab., 
Richland, WA (United States). Feb 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-930283-1: 1993 symposium on applied 
computing, Indianapolis, IN (United States), 14-16 Feb 1993). Or- 
der Number DE93009482. Source: OSTI; NTIS; GPO Dep. 

GnomeView is a tool for exploring data generated by the Human 
Gemone Project. GnomeView provides both graphical and textural 
styles of data presentation: employs an intuitive window-based 
graphical query interface: and integrates its underlying genome 
databases in such a way that the user can navigate smoothly 
across databases and between different levels of data. This paper 
describes GnomeView and discusses how it addresses various 
genome informatics issues. 


21542 (SAND—93-0361C) A robust model for finding opti- 
mal evolutionary trees. Farach, M. (Rutgers-the State Univ., 
Piscataway, NJ (United States)); Kannan, S.; Warnow, T. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Contract STC-88-09648. (CONF- 
9305153-2: Association for Computing Machinery (ACM) 
symposium on the theory of computing, San Diego, CA (United 
States), May 1993). Order Number DE93010682. Source: OSTI; 
NTIS; GPO Dep 

Constructing evolutionary trees for species sets is a fundamental 
problem in biology. One of the standard models assumes the abil- 
ity to compute distances between every pair of species and seeks 
to find an edge-weighted tree T in which the distance di" in the 
tree between the leaves of T corresponding to the species i and j 
exactly equals the observed distance, dj. When such a tree exists, 
this is expressed in the biological literature by saying that the dis- 
tance function or matrix is additive, and trees can be constructed 
from additive distance matrices in O(n?) time. Real distance data is 
hardly ever additive, and we therefore need methods (such as ap- 
proximation algorithms with guaranteed error bounds) for handling 
such data. In this paper we present several natural and realistic 
ways of modeling the inaccuracies in the distance data. In one 
model we assume that we have upper and lower bounds for the 
distances between pairs of species and try to find an additive dis- 
tance matrix between these bounds. In a second model we are 
given a partial matrix and asked to find if we can fill in the unspeci- 
fied entries in order to make the entire matrix additive. For both of 
these models we also consider a more restrictive problem of find- 
ing a matrix that fits a tree which is not only additive but also 
ultrametric. Ultrametric matrices correspond to trees which can be 
rooted so that the distance from the root to any leaf is the same. 
Ultrametric matrices are desirable in biology since the trees then 
indicate evolutionary time. We give polynomial time algorithms for 
some of the problems while showing others to be NP-Complete. 
We also consider various ways of “fitting” a given distance matrix 
to a tree in order to minimize various criteria of error in the fit. For 
most criteria this optimization problem turns out to be NP-Hard, 
while we do get polynomial time algorithms for some. 


21543 (UCRL-ID—108558) An overview of the human 
genome database platform-Sybase. Yeh, T.M.; Wagner, M.; 
Slezak, T. Lawrence Livermore National Lab., CA (United States). 
21 Apr 1992. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93013306. Source: OSTI; NTIS; GPO Dep. 

The Human Genome Project is a joint effort between the DOE 
and the NIH. The initial DOE effort at LLNL focused on forming a 
large-scale map of chromosome 19 by finding a set of some 2,500 
cosmid clones that overlap and span all ~60 million nucleotides of 
the chromosome. Unfortunately, the process of making cosmid 
clones loses all information about their ordering. To regain this or- 
dering information we fingerprinting each cosmid clone in a laser 
gel electrophoresis system and compare the fingerprints against all 
others looking for overlap. LLNL has chosen chromosome 19 
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because it is one of the smaller chromosomes and because it con- 
tains genes of interest that LLNL researchers have studied in great 
detail during recent years. Approximately one year ago the DOE 
labs working on the Human Genome Project selected Sybase as 
their relational database management system. Since that time we 
have installed the Sybase Server on one SUN-4 and the Sybase 
front-end tools on several of our other SUN computers. Addition- 
ally, nearly all existing data that was stored in ASCII files has been 
transferred into Sybase. This project which has been a collabora- 
tive effort between Biomed and ADD has resulted in a database 
that ensures the genome data is accurately stored, effectively man- 
aged, and conveniently accessible to the biologists in the project. In 
order to service the varying and rapidly changing needs of genome 
project we have brought up several different databases providing 
capabilities for storing the genome experiment and lab notebook 
data, testing subsets of our data to develop new features, and a 
working place for biologists to examine their data and implement 
their own data tables. Sybase triggers and rules were extensively 
used to maintain the refential integrity of the data by checking the 
consistency of logically related data in different tables. 


5505 Metabolism 


Refer also to citation(s) 18682, 18688, 18703, 19413, 19414, 
19415, 21344, 21345, 21347, 21351 
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21544 (ANL/CHM/RP-77160, pp. 208-209) Development of 
alpha-emitting radiopharmaceuticals for therapy. Atcher, R.W.; 
Hines, J.J.; Grdina, D.J.; Rotmensch, J.R.; Schwartz, J.L.; Stuart, 
F.; Weichselbaum, R.; Gansow, O.A.; Strand, M.; Wilbur, D.S.; 
Macklis, R.M.; Shafii, B. Argonne National Lab., IL (United States). 
1992. In Surveys of research in the Chemistry Division, Argonne 
National Laboratory. 220p. Order Number DE93002896. Source: 
OSTI; NTIS. 

The majority of the work in this project has focused on the use 
of *'2Pb. The authors have continued to refine the use of the ra- 
diocolloids with this isotope. Collaborators have begun to test the 
ability to bind it to biomolecules using chelates. And the authors 
have begun animal tests that will examine the use of the 2'?Bi con- 
jugated to monocional antibodies. In addition, the authors have 
reported on the stability of a *''At conjugate compared to its iodi- 
nated form in tumor-bearing animals. 


21545 (ANL/CHM/RP-—77160, pp. 209-210) Monoclonal anti- 
bodies for diagnosis and therapy. Atcher, R.W.; Colcher, D.; 
Gansow, O.A.; Rotmensch, J.R.; Blend, M.J.; DasGupta, T.K.; 
Greager, J.A.; Kufe, D.; Hayes, D.; Macklis, R.M.; Strand, M.; 
Chen, G.; Roeske, J.; Wilbur, D.S.; Hadley, S.W.; Fritzberg, A.; Al- 
varez, V.; Pelizzari, C.; Schlom, J.; WArgonne National Lab., IL 
(United States). 1992. In Surveys of research in the Chemistry Di- 
vision, Argonne National Laboratory. 220p. Order Number 
DE93002896. Source: OSTI; NTIS. 

The use of monoclonal antibodies (MoAbs) for diagnosis and 
therapy of cancer has created a great deal of excitement. This 
work in this area is done largely through collaborations with a num- 
ber of investigators throughout the country. In general the authors 
have provided the expertise in radionuclide production and labeling 
chemistry, and they have provided the system in which the therapy 
is developed. The authors have increased our success in treating a 
tumor in the mouse with a specific antibody labeled with 2'?Bi. The 
nonspecific antibody treatment resulted in some life-lengthening but 
no cures. This was quite exciting inasmuch as *'*Bi has such a 
short half-life. An additional finding in these studies was that the 
chelate used in stable in vivo. Thus, there is less nontarget tissue 
toxicity than we saw with earlier generation chelates. In particular, 
the marrow toxicity was less than that expected from other studies 
with beta emitters. One of the antibodies that has been widely 
used clinically is B72.3, a mouse MoAb that recognizes a high- 
molecular-weight mucinous antigen that is present on many 
epithelial tumors including ovarian, breast, and colon. Interest in 





this antibody is for the diagnosis and treatment of ovarian cancer, 
which the authors are pursuing in collaboration with Schlom at NCI. 
We are in the process of obtaining approval for the use of this anti- 
body with ®°Y for therapy. The authors have begun labeling studies 
with this conjugate to determine its ability to bind 9°Y, which is pro- 
duced at ANL. Once the approvals are obtained, the authors will 
begin patient trials in ovarian cancer at the University of Chicago. 


21546 (ANL/CHM/RP-77160, pp. 210) Hormone receptor 
binding drugs for diagnosis and treatment of malignancy. 
Atcher, R.W.; Shafii, B.; DeSombre, E.R.; Rotmensch, J.R.; 
Schwartz, J.L.; Weichselbaum, R.; Hanson, R.; Harper, P.V.; 
Herbst, A.C. Argonne National Lab., IL (United States). 1992. In 
Surveys of research in the Chemistry Division, Argonne National 
Laboratory. 220p. Order Number DE93002896. Source: OSTI; 
NTIS 

This work is based on the following fact: tumor heterogeneity 
dictates that at any time, a significant percentage of the cells are 
devoid of hormone (estrogen, androgen, or progestin) receptors. 
Because the presence of the hormone receptor usually correlates 
with a good response to therapy, this is an important parameter. 
Chemotherapy, which is infused over a period of time, has a higher 
likelihood of killing these cells as they progress through the cell cy- 
cle and present the receptors. However, radionuclide therapy is 
delivered in a bolus and, as such, some cells will not receive the 
therapeutic agent if it is delivered by using a biomolecule targeted 
to a receptor. One can overcome this problem if a particle emitter 
that has a range greater than one cell diameter issued. The alpha 
particle fits this requirement. The work on this project has focused 
primarily on the estrogen receptor. The authors have utilized two 
different compounds for this purpose. The first is an antiestrogen; 
this will bind to the receptor but will not have any biological effect. 
The other is an estrogen-like substance. The former compound has 
the advantage of not having any physiologic effect. The authors 
have found that this compound also has some superior characteris- 
tics when used in humans. 


21547 (BNL-7097) [Travel to India to present an invited 
lecture on nuclear medicine]: Foreign trip report, December 4— 
21, 1991. Srivastava, S.C. Brookhaven National Lab., Upton, NY 
(United States). 14 Jan 1992. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE93011088. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The 23rd Annual Conference of the Society of Nuclear Medicine, 
India, was held in Agra, India, December 9-12, 1991. The meeting 
included about 350 registered participants mostly from India and 
some from U.K., Japan, France, Germany, USA, and other coun- 
tries. The scope of this conference was broad and it covered areas 
ranging from radiopharmaceutical development to clinical studies in 
patients with emphasis on cardiovascular applications and oncol- 
ogy. There were a total of 25 scientific sessions many run in 
parallel. A number of plenary sessions, an inaugural session and a 
closing summary session were included as wellas various social 
functions to provide the attendees with an opportunity for informal 
interactions and discussions. The sixth Asian Oceanian Congress 
of Radiology (AOCR) was convened in New Delhi during December 
14-18, 1991. These meetings, sponsored by the Asian Oceanian 
Associations of Radiology are held once every four years and con- 
sist of an intensive program of scientific presentations in all areas 
of conventional radiology and include newer imaging modalities 
such as nuclear medicine, ultrasound, and MRI. The New Delhi 
meeting was attended by over 4500 participants representing more 
than 25 countries including many from Europe and North America. 


21548 (CNIC—00608) The study of platelet function in 
chronic renal diseases by radioimmunoassay-(RIA). Li Fugang 
(Suzhou Medical College (China)); Wu Guoxin; Li Peixia; Ruan 
Changgeng. China Nuclear Information Centre, Beijing, BU (China). 
Jul 1992. [6p.] (in Chinese). (SMC—0074.). Order Number 
DE93623634. Source: OSTI; NTIS (US Sales Only); INIS. 

The platelet function in patients with chronic renal diseases was 
studied by radioimmunoassay methods. In the patients with 
nephritic syndrome, the number of molecules of GMP-140 on the 
platelet surface and in plasma was greatly increased, and the con- 
centrations of TXB, and 6-TG in plasma was increased as well. In 
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the patients with uremia, increased 6-TG and decreased TXBo in 
plasma were found in comparison with those of control. In the pa- 
tients with chronic glomerulonephritis, the platelet changed only 
slightly. These results suggest that the platelet function in patients 
with nephritic syndrome and uremia changes greatly and plays an 
important role in the progress of chronic renal diseases. 


21549 (CNIC—00609) Studies of platelet glycoproteins in 
patients with cerebrothrombosis using radiolabeled mono- 
clonal antibodies. Wu Guoxin (Suzhou Medical College (China)); 
Bao Shiyao; Li Jianyong; Li Fugang; Liu Chunfeng; Ruan 
Changgeng. China Nuclear Information Centre, Beijing, BU (China). 
Jun 1992. [6p.] (In Chinese). (SMC—0075.). Order Number 
DE93623635. Source: OSTI; NTIS (US Sales Only); INIS. 

Platelet surface glycoprotein (GP) plays an important role in the 
interaction of platelets with blood vessels and in the thrombus for- 
mation. Platelets in 22 patients with acute cerebrothrombosis were 
studied to evaluate their activation degree using radiolabeled mon- 
ocional antibodies (SZ-2, SZ-21 and SZ-51) against human platelet 
GPI,, GPlll, and alpha-granule membrane protein (GMP-140) 
respectively. The results are as follows: The concentration of GMP- 
140 in plasma in acute phase of cerebrothrombosis was elevated 
significantly as compared with that of control (P<0.01). However, 
the difference was not significant between the patients after relief 
and the control; The number of GPI, molecules on the platelet sur- 
face in 22 patients was significantly increased as compared with 
that of control (P<0.05), while the numbers of GPIll, and GMP-140 
molecules on the platelet surface were not changed significantly 
(P>0.05); The concentration of TXB2 in plasma was augmented 
significantly (P<0.01) in both acute and relief phases of cerebroth- 
rombosis; The platelet count in cerebrothrombosis was not different 
strikingly from that of control. These findings indicated that both the 
adhesive and the release functions of platelets were enhanced in 
patients with acute cerebrothrombosis. The measurement of GMP- 
140 molecules in plasma may be considered as one of the new 
specific indexes for diagnosing cerebrothrombosis in vitro. 


21550 (DOE/ER/60936-T1) NMR clinical imaging and spec- 
troscopy: Its impact on nuclear medicine. American Coll. of 
Nuclear Physicians, Washington, DC (United States). 2 Feb 1990. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-90ER60936. Order Number DE93010846. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is a collection of four papers describing aspects of past and 
future use of nuclear magnetic resonance as a Clinical diagnostic 
tool. The four papers are entitled (1) What Does NMR Offer that 
Nuclear Medicine Does Not? by Jerry W. Froelich, (2) Oncological 
Imaging: Now, Future and Impact Jerry W. Froelich, (3) Magnetic 
Resonance Spectroscopy/Spectroscopic imaging and Nuclear 
Medicine: Past, Present and Future by H. Cecil Charies, and (4) 
MR Cardiology: Now, Future and Impact by Robert J. Herfkens. 


21551 (DOE/ER/75700-T3) The parallel implementation of 
a backpropagation neural network and its applicability to 
SPECT image reconstruction. Kerr, J.P. lowa State Univ. of Sci- 
ence and Technology, Ames, IA (United States). 1992. 54p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER75700. Order Number DE93010304. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of this study was to determine the feasibility of 
using an Artificial Neural Network (ANN), in particular a backpropa- 
gation ANN, to improve the speed and quality of the reconstruction 
of three-dimensional SPECT (single photon emission computed to- 
mography) images. In addition, since the processing elements 
(PE)s in each layer of an ANN are independent of each other, the 
speed and efficiency of the neural network architecture could be 
better optimized by implementing the ANN on a massively parallel 
computer. The specific goals of this research were: to implement a 
fully interconnected backpropagation neural network on a serial 
computer and a SIMD parallel computer, to identify any reduction 
in the time required to train these networks on the paraliel machine 
versus the serial machine, to determine if these neural networks 
can learn to recognize SPECT data by training them on a section 
of an actual SPECT image, and to determine from the knowledge 
obtained in this research if full SPECT image reconstruction by an 
ANN implemented on a parallel computer is feasible both in time 


ERA Vol. 18, No. 7 459 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


required to train the network, and in quality of the images recon- 
structed. 


21552 (DOE/FTR-—93010285) [Clinical trials with boron neu- 
tron capture therapy]: Foreign trip report, November 26-28, 
1992. Wiersema, R.J. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). 29 Jan 1993. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. Order Num- 
ber DE93010285. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This two-day workshop held by the European Concerted (EC) 
Action on Boron Neutron Capture Therapy (BNCT) for tumors 
addressed specific issues on the procedures leading to human clin- 
ical trials. These trials are planned to start in the first calendar 
quarter of 1994. These human clinical trials will use the epithermal- 
neutron beam at Petten, The Netherlands, with borocaptate sodium 
(BSH) as the boron pharmaceutical. Overall, the benefits of this 
meeting were in strengthening the US and European collaboration. 
The US program is closely modeled by the European program. 
The radiation dosimetry procedures and analytic dosimetry for 
treatment planning developed by INEL researchers are used exten- 
sively by the European research group. 


21553 (DOE/FTR-93011551) [Travel to France for seminar 
on the use of ionizing radiation in medicine]: Foreign trip re- 
port, August 31-September 7, 1992. Berger, M.E. Oak Ridge 
Inst. for Science and Education, TN (United States). 1992. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-760R00033. Order Number DE93011551. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Forty physicians, public health officials, educators, industry and 
government officials, communicators, and representatives of inter- 
national agencies presented information during this seminar 
concerning the role of the medical professional in informing the 
public about ionizing radiation, the current status of medical educa- 
tion on this subject, means of improving training and dissemination 
of information to health professionals, sources of information and 
the role of international cooperation in educating medical profes- 
sionals about ionizing radiation. The public perceives physicians, 
nurses, veterinarians, and pharmacists as credible sources of 
health information and these professionals may be asked to re- 
spond to questions about medical or industrial uses of ionizing 
radiation. Medical school curricula in the US and European coun- 
tries generally have little time devoted to the subject of ionizing 
radiation and even less to information about risk. As a conse- 
quence of too little, poorly timed or forgotten information, the 
physician has difficulty answering questions about diagnostic uses 
of radiation, radon, waste management, food irradiation, nuclear 
power production, and, in times of emergencies, about health pre- 
cautions and risk. Physicians must be able to distinguish between 
facts and opinions and must have credible sources of information 
on this topic. Information should also be available to nurses, veteri- 
narians, pharmacists and other health care professionals. 


21554 (INIS-BR-3123) Computerized simulation methods 
for dose reduction, in radiodiagnosis. Ghilardi Netto, T. Sao 
Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de Filosofia, 
Ciencias e Letras. 1990. [9ip.] (In Portuguese). Order Number 
DE93624597. Source: OSTI; NTIS (US Sales Only); INIS. 

The present work presents computational methods that allow the 
simulation of any situation encountered in diagnostic radiology. 
Parameters of radiographic techniques that yield a standard radio- 
graphic image, previously chosen, and so could compare the dose 
of radiation absorbed by the patient is studied. Initially the method 
was tested on a simple system composed of 5.0 cm of water and 
1.0 mm of aluminium and, after verifying experimentally its validity, 
it was applied in breast and arm fracture radiographs. It was ob- 
served that the choice of the filter material is not an important 
factor, because analogous behaviours were presented by alu- 
minum, iron, copper, gadolinium, and other filters. A method of 
comparison of materials based on the spectral match is shown. 
Both the results given by this simulation method and the experi- 
mental measurements indicate an equivalence of brass and 
copper, both more efficient than aluminium, in terms of exposition 
time, but not of dose. (author). 
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21555 (INIS-mf-13499) Research co-ordination meeting on 
labelling, quality control and clinical evaluation of monoclonal 
antibodies for scintigraphy, Kuala Lumpur, Malaysia, 9-13 
September 1991. International Atomic Energy Agency, Vienna 
(Austria). Sep 1991. [21p.] (CONF-9109480-: Research 
co-ordination meeting on labelling, quality control and clinical eval- 
uation of monoclonal antibodies for scintigraphy, Kuala Lumpur 
(Malaysia), 9-13 Sep 1991). Order Number DE93622453. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Co-ordinated Research Programme (CRP) on "Labelling, 
quality control and clinical evaluation of monoclonal antibodies for 
scintigraphy” arose from the deliberations at an IAEA Consultants’ 
Meeting (CM) on "Radiolabelling techniques of monoclonal antibod- 
ies” held in Vienna on 22-24 August 1988. The following is a brief 
description of the relevant recommendations arising from said 
meeting. A more detailed description of the proceedings may be 
found in the summary report issued on 8 December 1989. This re- 
port incorporates the results of the first Research Co-ordination 
Meeting (RCM) of subject CRP held in Kuala Lumpur, Malaysia on 
9-13 September 1991. 9 refs. 


21556 (INIS-mf—13500) Role and organization of a central- 
ized radiopharmacy in developing countries: Working 
material. Callahan, R.J.; Mather, S.J. International Atomic Energy 
Agency, Vienna (Austria). 1991. [16p.] Order Number 
DE93622416. Source: OSTI; NTIS (US Sales Only); INIS. 

The concept of sharing radiopharmacy services among several 
users in a particular geographical region has gained widespread 
acceptance in many countries, particularly in the United States, as 
a viable way of reducing costs and increasing efficiency of re- 
source utilization. This has been exemplified by the successful 
commercialization of this concept by several corporations. This 
concept is also viable when centralization originates from a public 
or government institution such as a nuclear research center or uni- 
versity hospital. In developing countries with limited resources, 
shared radiopharmacy services are especially attractive. The Inter- 
national Atomic Energy Agency has been playing a pivotal role in 
the implementation of centralized radiopharmacies in developing 
Member States. This document presents some goals, requirements 
for space, personnel and equipment for various levels of radiophar- 
macy service along with a general cost analysis. It is intended that 
this document be a guide to basic concepts and planning strate- 
gies in establishing centralized radiopharmacy services. The 
diversity of available resources and government regulations must 
be considered in establishing a specific facility. (author). 3 tabs. 


21557 (KURRI-TR-365) Proceedings of workshop on 
‘boron chemistry and boron neutron capture therapy’. Kitaoka, 
Yoshinori ed. Kyoto Univ., Kumatori, Osaka (Japan). Research Re- 
actor Inst. Sep 1992. 56p. (In Japanese). (CONF-9202173-: 4. 
workshop on the ‘boron chemistry and boron neutron capture ther- 
apy’, Kumatori (Japan), 24 Feb 1992). Order Number 
DE93788269. Source: OSTI; NTIS; INIS. 

This volume contains the proceedings of the 4th Workshop on 
‘the Boron Chemistry and Boron Neutron Capture Therapy’ held on 
February 24 in 1992. First, clinical experiences of BNCT in the Ky- 
oto University Research Reactor in 1992 were briefly reported. 
Then, the killing effects of boron cluster-containing nucleic acid 
precursors on tumor celis were shown (Chap. 2). The various trials 
of the optical resolution of B-p-boronophenylalanine for neutron 
capture therapy were made (Chap. 3). The borate-dextran gel com- 
plexes were investigated by the nuclear magnetic resonance 
spectroscopy. The stability constants of borate complexes were 
listed, and are useful in the solution chemistry of boron compounds 
(Chap. 4). The interactions between boron compounds and biologi- 
cal materials were studied by the paper electrophoresis which had 
been developed by us (Chap. 5). Molecular design of boron-10 
carriers and their organic synthesis were reported (Chap. 6). 
Carborane-containing aziridine boron carriers which were directed 
to the DNA alkylation were synthesized and their cancer cell killing 
efficacies were tested (Chap. 7). The solution chemistry of deu- 
terium oxide which is a good neutron moderator was reported, 
relating to the BNCT (Chap. 8). (author). 


21558 (LBL-33042) Performance of a PET detector module 
utilizing an array of silicon photodiodes to identify the crystal 





of interaction. Moses, W.W. (Lawrence Berkeley Lab., CA (United 
States)); Derenzo, S.E.; Nutt, R.; Digby, W.M.; Williams, C.W.; An- 
dreaco, M. Lawrence Berkeley Lab., CA (United States). Nov 1992. 
6p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Health and Human Services, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Grant 
P01-HL25840;Grant R01-CA48002;Grant RO1-NS29655. (CONF- 
921005-27: Institute of Electrical and Electronic Engineers (IEEE) 
nuclear science symposium and medical imaging conference, Or- 
lando, FL (United States), 26-31 Oct 1992). Order Number 
DE93007715. Source: OSTI; NTIS; INIS; GPO Dep. 

We present initial performance results for a new multi-layer PET 
detector module consisting of an array of 3 mm square by 30 mm 
deep BGO crystals coupled on one end to a single photomultiplier 
tube and on the opposite end to an array of 3 mm square silicon 
photodiodes. The photomultiplier tube provides an accurate timing 
pulse and energy discrimination for the all the crystals in the mod- 
ule, while the silicon photodiodes identify the crystal of interaction. 
When a single BGO crystal at +25°C is excited with 511 key pho- 
tons, we measure a photodiode signal centered at 700 electrons 
(e—) with noise of 375 e~ fwhm. When a four crystal /photodiode 
module is excited with a collimated line source of 511 key photons, 
the crystal of interaction is correctly identified 82% of the time. The 
misidentification rate can be greatly reduced and an 8x8 crystal / 
photodiode module constructed by using thicker depletion layer 
photodiodes or cooling to 0°C. 


21559 (LBL-33210) Proton therapy construction projects 
in the United States. Alonso, J.R. Lawrence Berkeley Lab., CA 
(United States). Nov 1992. 12p. Sponsored by Department of 
Health and Human Services, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Grant CA-56932. (CONF- 
9210224-2: 13. National Particle Accelerator conference, Dubna 
(Russian Federation), 13-15 Oct 1992). Order Number 
DE93007719. Source: OSTI; NTIS; INIS; GPO Dep. 

Proton and heavy-ion radiation therapy has been taking place 
now for 40 years, at many accelerator laboratories around the 
world, essentially all of these centers built originally for physics 
research. The high degree of promise shown for using these parti- 
cles for treating and curing cancer has stimulated the medical 
community to look seriously at building dedicated accelerator faciii- 
ties in a hospital setting, where more rapid progress can be made 
in clinical research, and development of effective treatments with 
these beams. In the United States, the first such facility, at the 
Loma Linda University Medical Center, has been in operation now 
for two years, and is currently treating a total of 35 to 40 patients 
per day. Two new projects are being designed at present, one at 
the Massachusetts General Hospital in Boston, Massachusetts, the 
second a joint project of the Lawrence Berkeley Laboratory and the 
University of California at Davis Medical Center in Sacramento, 
California. This paper will discuss accelerator and beam character- 
istics relevant to the proton-therapy application, and will present 
performance and operations characteristics for the Loma Linda fa- 
cility, as well as details of the plans, process and progress towards 
construction of the new facilities in Boston and Sacramento. 


21560 (ORNUTM-12312) Nuclear medicine program 
progress report for quarter ending December 31, 1992. Knapp, 
F.F. Jr.; Ambrose, K.R.; Beets, A.L.; Callahan, A.P.; McPherson, 
D.W.; Mirzadeh, S.; Hasan, A.; Lambert, C.R. Oak Ridge National 
Lab., TN (United States). Mar 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011789. Source: OSTI; NTIS; GPO Dep. 

We describe the synthesis of the cis- and trans-iodovinyl iso- 
mers of the new ORNL cholinergic-muscarinicreceptorligand, 
1 -azabicyclo[2.2-2]oct-3-yla-hydroxy-a-(1-iodo-I-propen-3-yl)-a- 
phenylacetate (“IQNP”). This agent is prepared in high 
radiochemical yield, and the racemic mixture shows high specificity 
and selectivity for the cerebral and myocardial receptors. Since two 
chiral centers are present in this molecule, it is important to evalu- 
ate the importance of the absolute configuration of the two centers 
on receptor specificity. The tributyltin substrates were carefully sep- 
arated by column chromatography, converted to the iodine-125 
analogues by iododestannylation, and evaluated in rats in vivo. 
While the “E” (trans) isomer cleared rapidly from the receptor-rich 
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areas of rat brain, the “Z” (cis) isomer showed high uptake in these 
areas but also high concentration in the cerebellum. In contrast, 
the E,Z-isomeric mixture showed good uptake and retention in the 
receptor rich areas. Also described in this report is a description of 
neutron flux measurements in the hydraulic tube position at the 
ORNL High Flux Isotope Reactor (HFIR). Also during this period, 
samples of [I-125]- and [l-131]-labeled racemic “IQNP” were sup- 
plied through a collaborative program with the Brookhaven National 
Laboratory for high resolution autoradiographic studies in rat tis- 
sues. 


5507 Microbiology 


Refer also to citation(s) 18664, 18665, 18688, 18703, 18756, 
19415, 19418, 19502, 19503, 21346 


21561 (TVA/WR-92/2) Acute toxicity screening of reservoir 
water and sediment using rotifers (Rotox®) and light emitting 
bacteria (Microtox®), reservoir vital signs monitoring, 1991. 
Moses, J.; Wade, D.C. Tennessee Valley Authority, Muscle Shoals, 
AL (United States). Aquatic Biology Dept. Mar 1992. 50p. Spon- 
sored by Tennessee Valley Authority, Knoxville, TN (United States). 
Order Number DE93008976. Source: OSTI; NTIS. 

Toxicological screening of reservoir sediments (porewater or in- 
terstitial water) and reservoir water (collected three meters above 
the sediments) was initiated in fourteen Tennessee River mainstem 
impoundments during the summer of 1990 as part of TVA’s Reser- 
voir Vital Signs monitoring. Twenty-four stations representing 
transition-zone and forebay reservoir habitats were identified for 
study. Toxicity test methods evaluated acute response of the fresh- 
water rotifer Brachionus calyciflorus (Rotox™) and the light emitting 
bacterium Photobacterium phosphoreum (Microtox™). The second 
series of Vital Signstoxicity biomonitoring tests was conducted dur- 
ing the summer of 1991. Results of this study indicated toxicity at 
several locations. The Vital Signs Reservoir Monitoring project al- 
lows several years of testing to establish toxicity baseline data and 
identify trends. Comparison of results from the first two years of 
testing show that Wilson Reservoir forebay (TRM 260.8) and Nick- 
ajack Reservoir forebay (TRM 425.5) bothexhibited mild toxicity to 
Microtox™ in 1990 and toxicity to rotifers in 1991. No other stations 
exhibited toxicity both years. 


5509 Pathology 
Refer also to citation(s) 21597, 21613 


21562 (LA-UR-93-1571) A model for the immune system 
response to HIV: AZT treatment studies. Kirschner, D.E. (Van- 
derbilt Univ., Nashville, TN (United States). Dept. of Mathematics); 
Perelson, A.S. Los Alamos National Lab., NM (United States). 
[1993]. 20p. Sponsored by Department of Health and Human 
Services, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Grant RRO655;Grant Al28433. (CONF-9206358-1: 3. 
international conference on mathematical population dynamics, 
Pau (France), Jun 1992). Order Number DE93012729. Source: 
OSTI; NTIS; GPO Dep. 

We use mathematical models to describe the interaction of the 
immune system with the human immunodeficiency virus (HIV). Our 
model includes T-lymphocytes and macrophages, cells which can 
be infected with the virus. Using our model we compare the 
efficacy of AZT treatments given at different stages of disease pro- 
gression in order to predict when treatment should be initiated. 


5510 Physiological Systems 
Refer also to citation(s) 21562 


21563 (CONF-9108241—Absts.) Fifth international fungus 
spore conference: [Abstracts]: Final technical report. Timber- 
lake, W.E. Georgia Univ., Athens, GA (United States). Dept. of 
Genetics. Apr 1993. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG09-91ER20040. From 5. interna- 
tional fungus spore conference; Helen, GA (United States); 17-21 
Aug 1991. Order Number DE93012173. Source: OSTI; NTIS; GPO 
Dep. 
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This folio contains the proceedings of the Fifth International Fun- 
gal Spore Conference held August 17-21, 1991 at the Unicoi State 
Park at Helen, Georgia. The volume contains abstracts of each 
oral presentation as well as a collection of abstracts describing the 
poster sessions. Presentations were organized around the themes 
(1) Induction of Sporulation, (2) Nuclear Division, (8) Spore Forma- 
tion, (4) Spore Release and Dispersal, and (4) Spore Germination. 
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Refer also to citation(s) 19370, 19390, 19391, 19394, 19408, 
19409, 20854, 21342, 21343, 21345, 21548 


21564 (CNIC—00572) The measurement of platelet activa- 
tion by radioimmunoassay in asthma. Wu Guoxin (Suzhou 
Medical College (China)); Sun Jian; Li Jianyong; Ruan Changgeng. 
China Nuclear Information Centre, Beijing, BU (China). Feb 1992. 
[8p.] (SMC—0070.). Order Number DE93623527. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radioimmunoassay with specific monoclonal antibody was used 
to evaluate the platelet activation in 14 cases of acute bronchial 
asthma. The result showed that the number of molecules of alpha- 
granule membrane protein (GMP-140) which was exposed on the 
surface of platelet following secretion significantly increased on the 
surface of platelet and in plasma, while the number of molecules of 
glycoprotein (GP) |, and GPlll, did not change significantly; the 
concentration of thromboxane Bo in plasma was raised, while the 
concentration of 6-keto-PGF,, was within the normal limits; the 
concentrations of 6-thromboglobulin (6-TG) and platelet factor 
4(PF,4) in plasma increased significantly; the number of platelets 
decreased. These results strongly confirmed that the degree of 
platelet activation was enhanced during acute asthmatic attack. 
The significance of platelet activation in the pathogenesis of 
asthma should be further investigated. 


21565 (CNIC—00615) The effects of lithium and lympho- 
cytes on hemopoiesis. Ma Xiangrui (Suzhou Medical College 


(China)); Liu Keliang. China Nuclear Information Centre, Beijing, 
BJ (China). Jun 1992. [8p.] (In Chinese). (SMC—0077.). Order 
Number DE93623528. Source: OSTI; NTIS (US Sales Only); INIS. 


The regulation effects of lithium and lymphocytes on 
hemopoiesis were studied in three groups of experiment. The data 
obtained from these experiments showed that: (1) There occurred 
four kinds of reaction of patients lymphocytes to PHA and ConA in 
vitro; (2) Lithium could induce CFU-S to proliferate and differentiate 
directly or indirectly; (3) The suppressive effect of lithium upon T, 
cells was stronger than upon Ty, cells, so it could directly regulate 
the inhibitory effects of T, cells upon hemopoietic cells. 


21566 (IAEAYUNDP-—INS/88/013-16) Agricultural production 
- Phase 2. Indonesia. ELISA for epidemiology of brucellosis: 
Technical report. Report prepared for the Government of the 
Republic of Indonesia. Sutherland, S.S. United Nations Develop- 
ment Programme; International Atomic Energy Agency, Vienna 
(Austria). 1992. [22p.] Project INS/88/013;INS/5/021. Order Number 
DE93623506. Source: OSTI; NTIS (US Sales Only); INIS. 

This document is a travel report of a three-week mission (from 
October 13 to November 1, 1991) to Indonesia within the frame- 
work of "The implementation of ELISA technology for the 
sero-diagnosis of important livestock diseases”. The mission evalu- 
ated the implementation of ELISA technology at the Regional 


Laboratories and its role in the surveillance and control of bovine 
brucellosis. 


21567 (IAEA/UNDP-INS/88/013-17) Agricultural production 
- Phase 2. Indonesia. Controlled release pesticide formula- 
tions: Technical report. Report prepared for the Government 
of the Republic of Indonesia. Voliner, L. United Nations Develop- 
ment Programme; international Atomic Energy Agency, Vienna 
(Austria). 1992. [13p.] Project INS/88/013;INS/5/021. Order Number 
DE93623507. Source: OSTI; NTIS (US Sales Only); INIS. 

At the request of the Government of Indonesia, an IAEA expert 
undertook a two weeks mission from 2 to 15 April 1991, and contin- 
ued it from the 9 to 22 November 1991 at the Center for Application 
of Isotopes and Radiation (CAIR) of the National Atomic Energy 
Agency, BATAN in Jakarta. Expert discussed the project and 
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carried out experiments together with the staff of the center, intro- 
ducing shellac (description in part Il) as a candidate for controlled 
release formulations. Formulations of carbofuran, butachlor, 2,4-D 
and diazinon were carried out, using sand and cocconut shells as 
carriers. Release rates of a.i. into water have been checked and 
further work has been discussed. Expert assessed further needs 
for supply of instruments, accessories and chemicals. (author). 


21568 (IAEA/UNDP-INS/88/013-18) Agricultural production 
- Phase 2. Indonesia. Nutritional strategies for ruminants fed 
on local feed supplemented with molasses multi-nutrient 
blocks: Technical report. Report prepared for the Government 
of the Republic of Indonesia. Nolan, J.V. (New England Univ., 
Armidale (Australia). Dept. of Biochemistry, Microbiology and Nutri- 
tion). United Nations Development Programme; _ International 
Atomic Energy Agency, Vienna (Austria). 1992. [13p.] Project 
INS/88/013;INS/5/021. Order Number DE93623525. Source: OSTI; 
NTIS (US Sales Only); INIS. 

At the request of the Government of Indonesia, an IAEA expert 
undertook a three-week mission from 18 June 1989 to 7 July 1989 
at the Centre for the Application of Isotopes and Radiation (PAIR/ 
BATAN), National Atomic Energy Agency, Jakarta, within the 
framework of a project entitled: "Assessment of molasses/multi- 
nutrient blocks for ruminants in Indonesia (with emphasis on 
small-farm holders)” (INS/88/013 - 11.66 - Agricultural Production). 
The project involves field evaluations of supplementation strategies 
at a number of provinces and is backed by controlled laboratory 
studies at PAIR/BATAN. Recent field studies confirm the potential 
for improved production from goats, sheep, dairy cattle and buf- 
faloes in response to supplementation. The increased production is 
justified by cost/benefit analysis but further improvements should 
be possible when least cost supplements are devised for local con- 
ditions. The Expert worked closely with the leader of the group in 
the Animal Nutrition and Production Section, Dr. C. Hendratno, and 
her staff to interpret, summarize and report on results of recently 
completed, existing field studies; to initiate new field studies in dif- 
ferent provinces of Java; to develop nuclear and other techniques 
for use in planned intensive laboratory studies aimed at identifying 
the ingredients in urea-molasses multi-nutrient blocks that are re- 
sponsible for their success as supplements for goats, dairy cattle 
and buffaloes in a number of locations in Java. (author). 


21569 (IAEA/UNDP-INS/88/013-19) Agricultural production 
- Phase 2. Indonesia. Methods for increasing ruminant produc- 
tion from available feed resources in Indonesia - 
Nutrition-reproduction interactions: Technical report. Report 
prepared for the Government of the Republic of Indonesia. En- 
twistle, K.W. (James Cook Univ. of North Queensland, Townsville 
(Australia). Graduate School of Tropical Veterinary Science and 
Agriculture). United Nations Development Programme; International 
Atomic Energy Agency, Vienna (Austria). 1992. [15p.] Project 
INS/88/013;INS/5/021. Order Number DE93623526. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Within the project "Application of Isotopes and radiation to in- 
creasing agricultural production” a mission was spent in indonesia. 
This travel report provides details on the progress of studies on the 
effects of urea-molasses block food supplements on growth and 
milk production in cattle, sheep and goats and on reproduction in 
goats. Also discussed is the use of iodine-125 radioimmunoassay 
procedures to monitor progesterone levels. 4 tabs. 


21570 (IAEA/UNDP-INS/88/013-20) Agricultural production 
- Phase 2. Indonesia. Insect ecology studies and insect pest 
control: Technical report. Report prepared for the Government 
of the Republic of Indonesia. Butt, B. United Nations Develop- 
ment Programme; International Atomic Energy Agency, Vienna 
(Austria). 1992. [9p.] Project INS/88/013;INS/5/021. Order Number 
DE93623508. Source: OSTI; NTIS (US Sales Only); INIS. 

This document reviews the activities of the Pest Control Re- 
search Group in Indonesia. Pests under study are the diamondback 
moth (Plutella xylostella), the rice stem borer (Chilo suppressalis), 
the sugar cane borer (Chilo auricilius), bean flies (Agromyza spp.), 
tobacco insects (Heliothis armigera and Spodoptera litura) and cot- 
ton insects, especially the pink bollworm. 





21571 (IAEA/UNDP-INS/88/013-21) Agricultural production 
- Phase 2. Indonesia. National training course on ELISA for 
seradiagnosis of animal diseases (4): Technical report. Report 
prepared for the Government of the Republic of Indonesia. 
Spencer, T. (Regional Veterinary Lab., Victoria (Australia)). 
United Nations Development Programme; international Atomic 
Energy Agency, Vienna (Austria). 1992. [56p.] Project 
INS/88/013;INS/5/021. Order Number DE93623509. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report details and UNDP/FAO/IAEA consultancy undertaken 
from Monday 13 February to Saturday 25 February 1989. The pur- 
pose of the consultancy was to provide practical and theoretical 
training to Indonesian scientists in ELISA technology. This occurred 
under the program title of "National Training Course on the Use of 
ELISA for Serodiagnosis of Animal Diseases, with Emphasis on 
Brucellosis”. The course was held in the Bacteriology Department, 
Research Institute for Veterinary Sciences (Balitvet), Bogor, Indone- 
sia. The majority of the 19 participants came from the Regional 
Disease Investigation Centre Laboratories within Indonesia. The 
principal course instructor was Dr. Richard Jacobson who was as- 
sisted by Dr. Larry McClure, Dr. Susan Sutherland, Dr. Mark Eisler, 
Dr. Barry Patten and myself. The course concluded with a one day 
seminar organized by BATAN, DITKESWAN and BALITVET enti- 
tled "Bovine Brucellosis: A Challenging Disease for Indonesia” 
which was attended by approximately fifty people. Refs and tabs. 


21572 (IAEA/UNDP-INS/88/013-22) Agricultural production 
- Phase 2. Indonesia. National training course on ELISA for 
seradiagnosis of animal diseases (5): Technical report. Report 
prepared for the Government of the Republic of Indonesia. 
Jacobson, R.H. United Nations Development Programme; Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1992. [25p.] Project 
INS/88/013;INS/5/021. Order Number DE93623510. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report describes the content of a three-week national train- 
ing course for 16 participants from regional Disease Investigation 
Centres and other agencies in Indonesia. The subject of the course 
was the use of ELISA for the diagnosis of animal diseases in In- 
donesia, with particular emphasis placed on bovine brucellosis. 


21573 (IAEAYUNDP-INS/88/013-23) Agricultural production 
- Phase 2. Indonesia. Implementation of ELISA for brucellosis 
at DGLS laboratories in indonesia: Technical report. Report 
prepared for the Government of the Republic of Indonesia. 
Patten, B. United Nations Development Programme; International 
Atomic Energy Agency, Vienna (Austria). 1992. [34p.] Project 
INS/88/013;INS/5/021. Order Number DE93623511. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This expert mission was performed to assess the current status 
of activities relating to brucellosis testing at the Regional Disease 
Investigation Centres of the Directorate General of Livestock 
Services in Indonesia, and to assist in the establishment and vali- 
dation of the ELISA technique for detecting Brucella antibodies. 


21574 (IAEAYUNDP-INS/88/013-24) Agricultural production 
- Phase 2. Indonesia. Validation of the ELISA technique for the 
diagnosis of bovine brucellosis and in the use of computer 
programs for recording and analysing ELISA data: Technical 
report. Report prepared for the Government of the Republic of 
Indonesia. Eisler, M.C. United Nations Development Programme; 
International Atomic Energy Agency, Vienna (Austria). 1992. [19p.] 
Project INS/88/013;INS/5/021. Order Number DE93623512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this mission three principal regional diagnostic laboratories of 
the Directorate General of Livestock Services in Indonesia were 
visited and advice was provided on the implementation of ELISA 
technology for the ser-diagnosis of important livestock diseases, 
especially bovine brucellosis. 


21575 


(I|AEA/UNDP-RAS/89/044-01) Regional UNDP project 
for Asia and the Pacific, mission undertaken in the People’s 
Republic of China. Food irradiation process control and ac- 
ceptance RPFi-Phase 3: Technical report. Report prepared for 
the Governments of Bangladesh, China, India, Indonesia, 
Malaysia, Pakistan, Philippines, Republic of Korea, Sri Lanka, 
Thailand and Vietnam. Giddings, G.G. (Joint FAO/IAEA Div. of 
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Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria)). United Nations Development Programme; _ International 
Atomic Energy Agency, Vienna (Austria). 1992. [6p.] Project 
RAS/89/044;RAS/5/020. Order Number DE93623513. Source: 
OSTI; NTIS (US Sales Only); INIS. 

One week each was spent visiting irradiation centers and related 
institutions, presenting seminars and otherwise interacting with staff 
professionals at same in Shanghai and Hangzhou respectively. Of 
particular interest and importance was the opportunity, during the 
entire week at Hangzhou, to interact with the State Committee on 
Science and Technology’s Subcommittee on Food Irradiation Activi- 
ties at the Agricultural Institutes. This Subcommittee, representing 
agricultural institutes throughout China having food irradiation activ- 
ities, was meeting in Hangzhou this particular week to plan such 
activities for inclusion in the 1991-95 overall national five-year plan. 
The timing provided the expert ample opportunities to contribute to, 
and learn from these deliberations. (author). 


21576 (IAEA/UNDP-RAS/89/044-02) Food irradiation pro- 
cess control and acceptance. Regional UNDP project for Asia 
and the Pacific, mission undertaken in India. Food irradiation 
pilot scale studies and market testing RPFl-Phase 3: Technical 
report. Report prepared for the Governments of Bangladesh, 
China, India, Indonesia, Malaysia, Pakistan, Philippines, Re- 
public of Korea, Sri Lanka, Thailand and Vietnam. Giddings, 
G.G. (Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria)). United Nations Development Pro- 
gramme; International Atomic Energy Agency, Vienna (Austria). 
1992. [4p.] Project RAS/89/044;RAS/5/020. Order Number 
DE93623514. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief three-day visit to the Bhabha Atomic Research Center, 
Bombay, was made en-route to Thailand in mid-May. In addition to 
visits with professional staff of various BARC units plus the lsomed 
gamma radiation processing plant, a meeting was held with, and a 
seminar provided to representatives of interested private sector 
firms at State Trading Corporation Headquarters, and a videotape 
interview on food irradiation was made for inclusion in an educa- 
tional videotape on the subject. (author). 


21577 (IAEA/UNDP-—RAS/89/044-03) Food irradiation pro- 
cess control and acceptance. Regional UNDP project for Asia 
and the Pacific, mission undertaken in Indonesia. Food irradia- 
tion process control, market testing and economic feasibility 
RPFl-Phase 3: Technical report. Report prepared for the Gov- 
ernments of Bangladesh, China, India, Indonesia, Malaysia, 
Pakistan, Philippines, Republic of Korea, Sri Lanka, Thailand 
and Vietnam. Giddings, G.G. (Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria)). United Nations Development Programme; _ International 
Atomic Energy Agency, Vienna (Austria). 1992. [7p.] Project 
RAS/89/044;RAS/5/020. Order Number DE93623515. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At the request of the Government of Indonesia, the FAO/IAEA 
expert undertook a one-week mission to Indonesia between 9 and 
16 March 1991, to the Center for Application of Isotopes and Radi- 
ation (CAIR) of BATAN at Jakarta. This mission included the 
following: The expert advised and assisted on matters related to 
radiation processing and food irradiation relevant to Indonesia and 
its on-going programmes, including meetings with CAIR Director, 
Mrs. Nazly Hilmy, and NAEA Deputy Director General, Dr. H. Nazir 
Abdullah. Consultations were also held with the various groups 
within the CAIR regarding their research and development pro- 
grammes, and in particular the group involved specifically with food 
irradiation. In the company of CAIR staff members, a meeting was 
held at the Ministry of Health's Directorate for Food and Drug Con- 
trol regarding legislative, regulatory and industrial food irradiation 
actions and activities in other countries, prospects for international 
trade, and the status of these aspects in Indonesia. A visit and tour 
was made at the Jakarta facilities of New York City - New Jersey 
(USA) - based International Flavours and Fragances (IFF) which 
has certain of its raw materials irradiated for hygienic purposes at 
the (CAIR). A separate meeting was held at the offices of P.T. 
Perkasa Rubberindo, whose Sterilindo subsidiary is having an 
industrial gamma irradiator installed at its rubber products manu- 
facturing site East of Jakarta. The expert provided a seminar on 
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radiation processing in general, followed by a question and - an- 
swer session. The expert plus CAIR counterparts visited the 
Jakarta headquarters of the Indonesian Consumer Organization, an 
International Organization of Consumer Unions affiliate, that has 
been the most active in the opposition to food irradiation in Indone- 
sia. Following debriefings the expert moved on the Vietnam leg of 
the three nation mission trip. (author). 


21578 (IAEA/UNDP-RAS/89/044-04) Food irradiation pro- 
cess control and acceptance. Regional UNDP project for Asia 
and the Pacific, mission undertaken in the Philippines. Food 
irradiation process control, regulation and acceptance 
RPFi-Phase 3: Technical report. Report prepared for the Gov- 
ernments of Bangladesh, China, India, Indonesia, Malaysia, 
Pakistan, Philippines, Republic of Korea, Sri Lanka, Thailand 
and Vietnam. Giddings, G.G. (Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna  (Austria)). 
United Nations Development Programme; International Atomic 
Energy Agency, Vienna (Austria). 1992. [11p.] Project 
RAS/89/044;RAS/5/020. Order Number DE93623516. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At the request of the Government of the Philippines, the FAO/ 
IAEA expert undertook a one-week mission between 3 and 9 May 
1991, to the Philippine Nuclear Research Institute (PNRI). This 
mission included the following: The expert advised and assisted on 
matters related to food irradiation relevant to the Philippines and its 
on-going programmes. A meeting was held with the Chairman and 
several members of the National Committee on Food Irradiation, at 
which the expert briefed the group on regulatory and implementa- 
tion developments in other countries of the region, and the globe, 
and advised on near-term steps to be taken in the Philippines. A 
related visit and tour of the Food Development Center of Food 
Terminal Inc., which is pursuing an FAO/IAEA food irradiation re- 
search project was also made. Regarding radiation disinfestation of 
agricultural commodities for quarantine control purposes, visits and 
discussions were held at the facilities of Philippine - Far East Agro 
Products Inc., a major exporter, plus to the offices of the Govern- 
ment, Plant Quarantine Service, and the Post Harvest Technology 
Research Center at the University of the Philippines, Los Banos. In 
connection with fishery product applications, the expert toured the 
processing plant of Mindanao Food Corporation and met with its 
key executives. The firm has a growing export business in frozen 
raw and processed seafoods, and has been cooperating in an 
FAO/IAEA supported study of the irradiation of same to improve 
hygiene and post-defrosting market life. In connection with the pro- 
mulgation of a first Philippine irradiated foods law and/or regulation, 
the expert had a meeting with key staff of the Government Bureau 
of Food and Drugs, again in the company of PNRI staff counter- 
parts. The experts also provided a seminar to PNRI staff and 
invited guests before leaving for Indonesia, followed by Vietnam for 
similar UNDP-supported FAO/IAEA missions. (author). 


21579 (IAEA/UNDP-—RAS/89/044-05) Regional UNDP project 
for Asia and the Pacific, mission undertaken in the Republic 
of Korea. Food irradiation process control and acceptance 
RPFI-Phase 3: Technical report. Report prepared for the Gov- 
ernments of Bangladesh, China, India, Indonesia, Malaysia, 
Pakistan, Philippines, Republic of Korea, Sri Lanka, Thailand 
and Vietnam. Giddings, G.G. (Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria)). United Nations Development Programme; _ International 
Atomic Energy Agency, Vienna (Austria). 1992. [7p.] Project 
RAS/89/044;RAS/5/020. Order Number DE93623517. Source: 
OSTI; NTIS (US Sales Only); INIS. 

During the week of 7-12 September 1991, a mission to the Ko- 
rean Atomic Energy Research Institute (KAERI), Seoul, was 
completed. Included in the weeks’ activities were a visit at the new 
KAERI site at Taedock Science Town outside Taejon city; a visit at 
the Greenpia Tech. Inc. commerciaVindustrial cobalt-60 gamma 
irradiator southeast of Seoul plus consultation with Greenpia man- 
agement; visits at Agriculture and Fisheries Marketing Corporation 
Headquarters plus its commercial food storage facilities, Seoul, for 
consultations on food irradiation as it relates to their activities; 
meetings with the Ministry of Health's Food Advisory Group regard- 
ing food irradiation regulations. A half-day seminar on industrial 
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applications of food irradiation technology was presented. Greenpia 
Technology currently operates its irradiator at well below capacity 
(about 25%). The company is seeking additional Government ap- 
provals for irradiated foods, especially additional spices and dry 
vegetables seasonings now that the Government has banned ethy- 
lene oxide treatment of such products effective July 1st, 1991. 
(author). 


21580 (IAEA/UNDP-RAS/89/044-06) Food irradiation pro- 
cess control and acceptance. Regional UNDP project for Asia 
and the Pacific, mission undertaken in Sri Lanka. Food irradia- 
tion process control, regulation and acceptance RPFI-Phase 3: 
Technical report. Report prepared for the Governments of 
Bangladesh, China, India, Indonesia, Malaysia, Pakistan, 
Philippines, Republic of Korea, Sri Lanka, Thailand and Viet- 
nam. Giddings, G.G. (Joint FAO/IAEA Div. of Nuclear Techniques 
in Food and Agriculture, Vienna (Austria)). United Nations Develop- 
ment Programme; International Atomic Energy Agency, Vienna 
(Austria). 1992. [13p.] Project RAS/89/044;RAS/5/020. Order Num- 
ber DE93623518. Source: OSTI; NTIS (US Sales Only); INIS. 

At the request of the Government of Sri Lanka, the FAO/IAEA 
expert undertook a one-week mission, between November 10th 
and 17th 1990, to the Sri Lankan Atomic Energy Authority at 
Colombo. This included the following: The expert advised and as- 
sisted on matters related to food irradiation relevant to Sri Lanka 
and its on-going programmes. He engaged in a question and an- 
swer discussion meeting with representatives of the spice, and 
ornamental plants exporting trade in the presence of the Atomic 
Energy Authority Chairman, its chief food technologist, and a food 
science professor who serves on the Government's Food Advisory 
Group. The expert assisted with the drafting of what should be the 
first national food irradiation regulation, and presented and dis- 
cussed the draft at seminars presented separately to the National 
Food Advisory Group, and to the National food inspectors who 
would ultimately be responsible for implementing any such regula- 
tion. (author). 


21581 (IAEA/UNDP-RAS/89/044-07) Food irradiation pro- 
cess control and acceptance. Regional UNDP project for Asia 
and the Pacific, mission undertaken in Thailand. Food irradia- 
tion programme planning facility operations and pilot scale 
studies RPFl-Phase 3: Technical report. Report prepared for 
the Governments of Bangladesh, China, India, Indonesia, 
Malaysia, Pakistan, Philippines, Republic of Korea, Sri Lanka, 
Thailand and Vietnam. Giddings, G.G. (Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria)). United Nations Development Programme; _ International 
Atomic Energy Agency, Vienna (Austria). 1992. [4p.] Project 
RAS/89/044;RAS/5/020. Order Number DE93623519. Source: 
OSTI; NTIS (US Sales Only); INIS. 

During the week of 21 through 25 May 1991, a mission was com- 
pleted at the Thailand Office of Atomic Energy for Peace’s "Thai 
Irradiation Centre”. Meetings and discussions were held with Center 
staff on all aspects of commercial/industrial multipurpose (food and 
non-food) processing, handling and marketing. Separate meetings 
and discussions were held regarding the overall food irradiation 
programme including FAO/IAEA supported projects. (author). 


21582 (IAEA/UNDP-RAS/89/044-08) Food Irradiation pro- 
cess control and acceptance. Regional UNDP project for Asia 
and the Pacific, mission undertaken in Vietnam. Food irradia- 
tion programme planning facility operation and pilot scale 
studies RPFl-Phase 3: Technical report. Report prepared for 
the Governments of Bangladesh, China, India, Indonesia, 
Malaysia, Pakistan, Philippines, Republic of Korea, Sri Lanka, 
Thailand and Vietnam. Giddings, G.G. (Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria)). 
United Nations Development Programme; International Atomic 
Energy Agency, Vienna (Austria). 1992. [12p.] Project 
RAS/89/044;RAS/5/020. Order Number DE93623520. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At the request of the Government of Vietnam, the FAO/IAEA ex- 
pert undertook a one-week mission to Vietnam between 16 and 23 
March 1991, to the Hanoi Irradiation Center of the Vietnam Atomic 
Energy Commission. This mission included the following: The ex- 
pert inspected the new Soviet automated, dry storage pilot plant 





gamma irradiator in the final stages of construction on the outskirts 
of Hanoi, and met with senior staff of the Hanoi Irradiation Center 
plus the Center specialized groups to hear and take note of their 
progress, problems and materials and manpower training expecta- 
tions, etc. A tour of a large rice and vegetable growing cooperative 
outside Hanoi was made, followed by a meeting with members of 
the Cooperative’s governing body. This cooperative will participate 
in pilot scale food irradiation feasibility studies once the new irradi- 
ator is operational. The expert provided a technical seminar to the 
Hanoi Irradiation Center staff, plus a general seminar to members 
of the Consumers Union of Vietnam plus invited guests, on radia- 
tion processing in general and food irradiation in pariicular, during 
the week. The expert accompanied Irradiation Center staff to 
Haiphong to visit the National Institute for Marine Products Re- 
search plus two Government-run fishery products processing plants 
in connection with the marine products side of the national food ir- 
radiation programme. He was accompanied to a meeting at the 
Ministry of Agriculture and Food Industry to meet with the Vice- 
Minister and staff plus food and allied industry representatives. 
(author). 


21583 (IAEA/UNDP-THA/85/004-23) Improving food and 
agricultural production. Thailand. Breeding for resistance to 
diseases in cotton: Technical report. Report prepared for the 
Government of the Republic of Thailand. Wallace, T.P. (Missis- 
sippi State Univ., MS (United States). Dept. of Agronomy). 
United Nations Development Programme; International Atomic 
Energy Agency, Vienna (Austria). 1992. [14p.j Project 
THA/85/004;THA/5/031. Order Number DE93623500. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This document reports the results of a 20-day mission to Thai- 
land within the framework of the project "Improving food and 
agricultural production with nuclear and related technology”. The 
expert discussed the status of cotton breeding, production prac- 
tices and problems with personnel of the Department of Agriculture 
in Bangkok, and travelled to cotton-producing regions of the central 
and northern areas of the country to discuss current research, pest 
problems and social factors affecting cotton production. 


21584 (IAEAYUNDP-THA/85/004-24) Improving food and 
agricultural production. Thailand. Breeding for soybean resis- 
tance to anthracnose disease: Technical report. Report 
prepared for the Government of the Republic of Thailand. 
Backman, P.A. United Nations Development Programme; Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1992. [20p.] Project 
THA/85/004;THA/5/031. Order Number DE93623501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is the report of a mission to evaluate projects using mutation 
breeding techniques to develop resistance in soybeans to anthrac- 
nose disease. The project to date is generally successful in that 
training has been provided to numerous scientists in Thailand, and 
this will lead to improved University teaching and better research. 
Several changes in experimental procedure are suggested to in- 
crease the chances of finding anthracnose resistance in soybean. 


21585 (IAEAVUNDP-THA/85/004-25) Improving food and 
agricultural production. Thailand. Screening plans for disease 
resistance: Technical report. Report prepared for the Govern- 
ment of the Republic of Thailand. Strobel, G. (Montana State 
Univ., MT (United States). Dept. of Plant Pathology). United Nations 
Development Programme; International Atomic Energy Agency, Vi- 
enna (Austria). 1992. [19p.] Project THA/85/004;THA/5/031. Order 
Number DE93623502. Source: OSTI; NTIS (US Sales Only); INIS. 

The expert advised Thai scientists at DOA Chiang Mai, Kasetsart 
University and elsewhere on new techniques in plant pathology, 
plant biochemistry and biological methods. The expert presented 
several seminars and met with various research groups around the 
country and with many individual researchers and students. The 
expert offered advice on soiving specific problems, especially in re- 
lation to plant improvement and selection using phytotoxins. 


21586 (IAEA/UNDP-THA/85/004-TR) Improving food and 
agricultural production. Thailand. Project findings and recom- 
mendations: Termina! report. Report prepared for the 
Government of the Republic of Thalland. United Nations Devel- 
opment Programme; International Atomic Energy Agency, Vienna 
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(Austria). 1992. [35p.] Project THA/85/004;THA/5/031. Order Num- 
ber DE93623499. Source: OSTI; NTIS (US Sales Only); INIS. 
This document is the terminal report of a United Nations Develop- 
ment Program project to improve food and agricultural production in 
Thailand by means of nuclear and related technology. The project 
resulted in improved mutant material to be made available to plant 
breeders as well as in reports and recommendations on soil-water- 
plant management practices and livestock management. An 
additional benefit has been the specialized training that has been 
provided to many researchers in the country through the project. 


21587 (IC—93/39) Interrelationship of brain-functions with 
cardiovascular regulations. Rahman, M.K. International Centre 
for Theoretical Physics, Trieste (Italy). Mar 1993. [21p.] Order 
Number DE93624570. Source: OSTI; NTIS (US Sales Only); INIS. 
Neurotransmitters and neuropeptides are involved in the regula- 
tion of nervous function, behaviour, emotion, sex, sleep, mood of 
higher animals including the humans. They act and they occur si- 
multaneously in the brain as neurotransmitters or neuromodulators 
and in plasma as circulating hormones. The direct regulatory inter- 
actions of a given substance in the blood and in the brain are still 
unknown, but some results have already been published regarding 
these relationships. The present paper briefly describes the sys- 
tematic review-type studies on the interrelationship of the brain 
functions and the cardiovascular regulation. 35 refs, 7 figs, 1 tab. 


21588 (I\C—93/41) Dynamical behaviour of the firing in cou- 
pled neuronal system. Wei Wang; Perez, G.; Cerdeira, H.A. 
International Centre for Theoretical Physics, Trieste (Italy). Mar 
1993. [28p.] Order Number DE93624571. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The time interval sequences and the spatio-temporal patterns of 
the firings of a coupled neuronal network are investigated in this 
paper. For a single neuron stimulated by an external stimulus |, the 
time interval sequences show a low frequency firing of bursts of 
spikes, and reversed period-doubling cascade to a high frequency 
repetitive firing state as the stimulus | is increased. For two neu- 
rons coupled to each other through the firing of the spikes, the 
complexity of the time interval sequences becomes simple as the 
coupling strength increases. A network with large numbers of neu- 
rons shows a complex spatio-temporal pattern structure. As the 
coupling strength increases, the numbers of phase locked neurons 
increase and the time interval diagram shows temporal chaos and 
a bifurcation in the space. The dynamical behaviour is also verified 
by the Lyapunov exponent. (author). 17 refs, 6 figs. 


21589 (IC—93/47) Current concepts on the physiology and 
genetics of neurotransmitters-mediating enzyme-aromatic L- 
amino acid decarboxylase. Rahman, M.K. International Centre for 
Theoretical Physics, Trieste (Italy). Mar 1993. [24p.] Order Number 
DE93624572. Source: OSTI; NTIS (US Sales Only); INIS. 

Two most important neurotransmitters, doparnine and serotonin 
are mediated by the enzyme aromatic L-amino acid decarboxylase 
(AADC). Because of their importance in the regulation of neuronal 
functions, behaviour and emotion of higher animals, many re- 
searchers are working on this enzyme to elucidate its physiological 
properties, structure and genetic aspects. We have discovered this 
enzyme in the mammalian blood, we established sensitive assay 
methods for the assay of the activities of this enzyme. We have 
made systematic studies on this enzyme in the tissues and brains 
of rats, and human subjects. We have found an endogenous 
inhibitor of this enzyme in the monkey's blood. The amino acid se- 
quences of human AADC has been compared to rat or bovine. A 
full-length cDNA clone encoding human AADC has been isolated. 
Very recently the structure of human AADC gene including 5’- 
flaking region has been characterized and the transcriptional 
starting point has been determined. The human AADC gene as- 
signed to chromosome 7. Up-to-date research data have shown 
that AADC is encoded by a single gene. Recently two patients with 
AADC deficiency were reported. This paper describes the system- 
atic up-to-date review studies on AADC. (author). 62 refs, 5 figs, 8 
tabs. 


21590 (INIS-mf-13184) Animal Production and Health 
Newsletter. No. 17. Joint FAO/IAEA Div. of Nuclear Techniques in 
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Food and Agriculture, Vienna (Austria). Jan 1993. [41p.] Order 
Number DE93622313. Source: OSTI; NTIS (US Sales Only); INIS. 

This newsletter contains brief reports of Research Coordination 
Meetings held between September and December 1992 and sum- 
maries of the status of other Coordinated Research Programmes 
(CRPs). Two new CRFPs are announced, both to be based in the 
Africa region. One is tc focus on food supplementation strategies 
to improve the productivity of dairy cattle on smallholder farms, and 
the other will concentrate on the use of immunoassay methods to 
improve the diagnosis of trypanosomiasis. Applications for partici- 
pation in these CRPs are included. 


21591 (INIS-mf-13504) Food Irradiation Newsletter. V. 17, 
no. 1. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Feb 1993. [70p.] Order Number 
DE93622310. Source: OSTI; NTIS (US Sales Only); INIS. 

This newsletter carries reports of the Research Co-ordination 
Meetings, Workshops and Training Seminars held between April 
and September 1992. Consumer acceptance of irradiated foods is 
extensively discussed, and a Seminar on Food Irradiation held in 
Marseille in September 1992 attended by about 30 journalists from 
the European community is described. 


21592 (INIS-mf—13508, pp. 35-36) Recent developments in 
radiation processing in the pharmaceutical industry. Jacobs, 
G.P. (Dr. Geoffrey P. Jacobs Associates, Jerusalem (Israel)). Inter- 
national Atomic Energy Agency, Vienna (Austria). Feb 1993. [72p.] 
(CONF-9302105-: Advisory group meeting on new trends and de- 
velopments in radiation technology, Jerusalem (Israel), 1-5 Feb 
1993). In Advisory group meeting on new trends and developments 
in radiation technology. Order Number DE93622068. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. DRUGS/radiosterilization; MEDICAL SUP- 
PLIES/radiosterilization; DRUGS; RADIOSTERILIZATION; GAMMA 
RADIATION; PUBLIC OPINION; REGULATIONS; SAFETY STAN- 
DARDS 


21593 (INIS-mf-13509) Solls Newsletter. V. 15, no. 2. Joint 


FAO/IAEA Div. of Nuciear Techniques in Food and Agriculture, Vi- 


enna (Austria). Dec 1992. [30p.] Order Number DE93622305. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This newsletter contains reports of the five Research Co- 
ordination Meetings held in 1992; the descriptions of the meetings 
on "The use of nuclear and related techniques in the management 
of nitrogen-fixing trees for enhancing soil fertility and soil conserva- 
tion” and "The use of isotope studies on increasing and stabilizing 
plant productivity in low phosphate and semi-arid and sub-humid 
soils of the tropics and sub-tropics” contain excerpts from pre- 
sented reports. Also included is a feature on some of the the 
Technical Co-operation Projects coming under the umbrella of the 
Regional African Project on Biological Nitrogen Fixation 


21594 (NIRS-RSD-99) Radioactivity survey data in Japan, 
part 2: 1. dietary materials, 2. human (teeth). National Inst. of 
Radiological Sciences, Chiba (Japan). Nov 1992. 51p. Order Num- 
ber DE93788629. Source: OSTI; NTIS; INIS. 

This is the data on dietary materials and human teeth reported 
by National Institute of Radiological Sciences in November, 1992. 
The collection and pretreatment of samples, the preparation of 
samples for analysis, the separation of Sr-90 and Cs-137, the de- 
termination of stable Sr, Ca and K, and counting are reported. The 
results of Sr-90 and Cs-137 in total diet, in rice in producing dis- 
tricts and consuming districts, in milk in producing districts for 
domestic program and WHO program and in consuming districts 
and in powdered milk, in vegetables in producing districts and con- 
suming districts, in Japanese tea, in sea fish, in freshwater fish, in 
shellfish, in seaweeds, and in pine needles are given. Also the 
change of these data from 1987 to 1991 in some selected districts 
is shown in figures. As for the annual change in the level of Sr-90 
in Japanese third molars, the objective of the survey, the materials, 
the methods, and the results are reported. (K.1.). 


21595 (VAEC-C—006) Identification of irradiated foods us- 
ing the thermoluminescence apparatus TOLEDO - Preliminary 
study. Vo Van Thuan (irrad. Cent. (Viet Nam)); Pham Quang Vinh; 
Dang Thanh Luong; Pham Quang Dien. Viet Nam National Atomic 
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Energy Commission, Ha Noi (Viet Nam). 1990. [10p.] Order Num- 
ber DE93620443. Source: OSTI; NTIS (US Sales Only); INIS. 

The thermoluminescence (TL) method based on TOLEDO appa- 
ratus has been carried out, firstly in Vietnam, for identification of 
some irradiated dry food: paprika, pepper, curry and green beans. 
The TL effect of irradiation with dose 0.8 Mrad is greater than the 
effect of unirradiated samples at least by one order. The TOLEDO 
was proved to be able to determine TL intensity as function of ab- 
sorbed dose and post-irradiation storage time. The measurement 
procedure is rapid and simple, that expect to be used as a standard 
control method of irradiated food. (author). 6 refs, 2 figs, 1 tab. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


Refer also to citation(s) 18961, 19117, 19250, 19362, 19370, 
19390, 19754, 19901, 20794, 21019, 21025, 21039, 21041, 21152, 
21222, 21297, 21348, 21594, 21595 


21596 (ANL/BIM/CP-—78938) DNA-nuclear matrix interac- 
tions and ionizing radiation sensitivity. Schwartz, J.L. (Argonne 
National Lab., IL (United States)); Vaughan, A.T.M. Argonne Na- 
tional Lab., IL (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 
;FGO02-88ER60661. (CONF-930295-1: 6. international environmen- 
tal and molecular mutagenesis: the molecular basis of 
chromosomal aberrations, Castlemaine (Australia), 17-20 Feb 
1993). Order Number DE93009209. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The association between inherent ionizing radiation sensitivity 
and DNA supercoil unwinding in mammalian cells suggests that the 
DNA-nuclear matrix attachment region (MAR) plays. an important 
role in radiation response. In radioresistant cells, the MAR struc- 
ture may exist in a more stable, open configuration, limiting DNA 
unwinding following strand break induction and maintaining DNA 
ends in close proximity for more rapid and accurate rejoining. In 
addition, the open configuration at these matrix attachment sites 
may serve to facilitate rapid DNA processing of breaks by provid- 
ing (1) sites for repair proteins to collect and (2) energy to drive 
enzymatic reactions. 


21597 (ANUBIMWCP-79174) PCR detection of retinoblas- 
toma gene deletions in  radiation-induced mouse lung 
adenocarcinomas. Churchill, M.E.; Gemmell, M.A.; Woloschak, 
G.E. Argonne National Lab., IL (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930454—1: International seminar on 
molecular mechanisms in radiation mutagenesis and carcinogene- 
sis, Doorwerth (Netherlands), 19-22 Apr 1993). Order Number 
DE93010659. Source: OSTI; NTIS; INIS; GPO Dep. 

From 1971 to 1986, Argonne National Laboratory conducted a 
series of large-scale studies of tumor incidence in 40,000 BCF, 
mice irradiated with ®°Co + rays or JANUS fission-spectrum neu- 
trons; normal and tumor tissues from mice in these studies were 
preserved in paraffin blocks. A polymerase chain reaction (PCR) 
technique has been developed to detect deletions in the mouse 
retinoblastoma (mRb) gene in the paraffin-embedded tissues. Mi- 
crotomed sections were used as the DNA source in PCR reaction 
mixtures. Six mRb gene exon fragments were amplified in a 40- 
cycle, 3-temperature PCR protocol. The absence of any of these 
fragments (relative to control PCR products) on a Southern biot in- 
dicated a deletion of that portion of the mRb gene. The tumors 
chosen for analysis were lung adenocarcinomas that were judged 
to be the cause of death in post-mortem analyses. Spontaneous 
tumors as well as those from irradiated mice (569 cGy of ©Co + 
rays or 60 cGy of JANUS neutrons, doses that have been found to 
have approximately equal biological effectiveness in the BCF, 
mouse) were analyzed for mRb deletions. In all normal mouse tis- 
sues studies, all six mRb exon fragments were present on 
Southem blots. Tumors in six neutron-irradiated mice also had no 
mRb deletions. However, | of 6 tumors from +-irradiated mice and 





6 of 18 spontaneous tumors from unirradiated mice had a deletion 
in one or both mRb alleles. All deletions detected were in the 5’ re- 
gion of the mRb gene. 


21598 (BNL-NUREG-48552) The program of the ALARA 
Center at Brookhaven National Laboratory. Khan, T.A.; Baum, 
J.W. Brookhaven National Lab., Upton, NY (United States). [1993]. 
14p. Sponsored by Nuclear Regulatory Commission, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9305129-1: Advanced workshop on occupational and envi- 
ronmental radiation protection, Boston, MA (United States), 10-14 
May 1993). Order Number DE93011645. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In 1984 the Brookhaven National Laboratory was asked by the 
Nuclear Regulatory Commission to set up a Center to monitor 
dose-reduction efforts in the US and abroad and to focus the in- 
dustry’s attention on ALARA. The paper summarizes the main work 
of the ALARA Center between 1984 and 1992. The Center main- 
tains nine data bases for the NRC and the Nuclear Power Industry. 
These databases are constantly updated and access to them is 
provided through a personal computer and a modem and by peri- 
odic publications in the form of a newsletter and NUREG reports. 
Also described briefly are eight other projects related to dose- 
reduction at nuclear power plants that the Center has carried out 
for the NRC. Among these are projects that analyze the cost- 
effectiveness of engineering modifications, look at worldwide 
activities at dose reduction and compare US and foreign dose ex- 
perience, examine high-dose worker groups and high-dose jobs, 
develop optimum techniques to control contamination at nuclear 
plants, and look at the doses being received by men and women in 
all sectors of the nuclear industry. 


21599 (CIEMAT-697) Biological dosimetry of X-rays by 
micronuclei study. Gomez, E.; Silva, A.; Naviet, J. Centro de In- 
vestigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1991. [21p.] (In Spanish). Order Num- 
ber DE93624585. Source: OSTI; NTIS (US Sales Only); INIS. 

Biological dosimetry consists of estimating absorbed doses for 
people exposed to radiation by mean biological methods. Several 
indicators used are based in hematological, biochemical an cytoge- 
netics data, although nowadays without doubt, the cytogenetic 
method is considered to be the most reliable, in this case, the 
study of micronuclei in peripheral blood lymphocytes cytokinetic 
blocked can be related to absorbed dose through an experimental 
calibration curve. An experimental dose-response curve, using 
micronuclei assay for X-rays at 250 kVp, 43,79 rads/min and tem- 
perature 37 degree celsius has been produced. Experimental data 
is fitted to model Y=c+ a D+8 D? where. Y is the number micronu- 
clei per cell and D the dose. the curve is compared with those 
produced elsewhere. 


21600 (CNIC—-00528) Study on the accumulation of 
enriched uranium UO.F, in subcellular level by electron mi- 
croscopic autoradiography. Zhu Shoupeng (Suzhou Medical 
College (China)); Wang Yuanchang. China Nuclear Information 
Centre, Beijing, BU (China). Sep 1992. [10p.] (SMC—0064.). Order 
Number DE93623483. Source: OSTI; NTIS (US Sales Only); INIS. 

The retentive peculiarity of soluble enriched uranium UO>F2 in 
subcellular level was studied by electron microscopic autoradiogra- 
phy. The early dynamic accumulation of radioactivity in the body 
showed that enriched uranium UO2F2 was chiefly localized in kid- 
ney, especially accumulated in nucleus of epicyte of kidney 
near-convoluted tubule. In liver cells, enriched uranium UO2F2 at 
first deposited in the nucleus and the cytoplasm, then accumulated 
in mitochondria selectively and lysosome as well. The electron 
microscopic autoradiographic study showed that the dynamic reten- 
tion of radioactivity of enriched uranium UO2F2 in skeleton rose 
steadily throughout the exposure. Enriched uranium UO2F2 chiefly 
deposited in nucleus and mitochondria of the osteoblasts as well 
as osteoclasts. 


21601 (CNIC—-00548) Radioprotective effect of the (£- 
carotene. Jiang Ying (Suzhou Medical College (China)); Huang 
Meiying; Zhu Gengbo; Yin Zhiwei; Fang Jixi; Fan Xiudi. China Nu- 
clear Information Centre, Beijing, BU (China). Sep 1991. [8p.] (in 
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Chinese). (SMC—0067.). Order Number DE93623442. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The radioprotective effect of 6-carotene was studied in animals. 
The results showed: (1) The chronic death rate decreased; (2) The 
peripheral leukocytes and spleen-B-Lymph cells increased; (3) The 
activity of superoxide dismutase (SOD) in the blood increased; (4) 
The §-carotene has the function of protecting the structure of the 
organs of thymus and testes; (5) The free asparagine (Asn) in the 
plasma increased and proline decreased. 


21602 (CNIC—-00563) A study on increasing the breeding 
rate of chicks with low-dosage stimulation. Wang Shuyu (North- 
east Agricultural College, Harbin (China)); Zhang Hongwei; Cui 
Zaijiu; Liu Dashen; Zhang Peng; Yi Jun. China Nuclear Information 
Centre, Beijing, BU (China). Oct 1991. [11p.] (CSNAS—0053.). Order 
Number DE93623443. Source: OSTI; NTIS (US Sales Only); INIS. 

During the years 1985 =~ 1990, the semen of male fowl was 
irradiated by §-rays, the survival time of the spermatozoa was pro- 
longed and fertility increased by 2% to 5%. The breeding eggs of 
'Harbin White hen’ were irradiated by ®°Co +-rays to stimulate the 
growth of the blastoderm of fertilized eggs, the hatching rate in- 
creased by 6.86%, the healthy bird rate increased by 5.52%, and 
the chick weight increased by 5% to 6%. The egg production rate 
of the first irradiated generation hens increased by 8.03%, the first- 
egg age of the second irradiated generation hens shifted 6 to 7 
weeks earlier and the egg production period prolonged. 72-week 
egg production was raised by 10.48%. 


21603 (CNIC—00585) Thrombomodulin and von Willebrand 
factor as markers of radiation-induced endothelial injury. Zhou 
Quansheng (Suzhou Medical College (China)); Zhao Yimin; Li 
Peixia; Bai Xia; Ruan Changgeng. China Nuclear Information Cen- 
tre, Beijing, BJ (China). Feb 1992. [12p.] (SMC—0072.). Order 
Number DE93623414. Source: OST1I; NTIS (US Sales Only); INIS. 
Cultured confluent human umbilical vein endothelial cells were ir- 
radiated in vitro by ®°Co-gamma ray at doses from 0 to 50 Gy. 
After irradiation Thrombomodulin in the supernatants of endothelial 
cell culture medium, on the surface of the cells and within the cells 
was measured at different times over six days. At twenty-four 
hours after irradiation, an increase in the release of Thrombomod- 
ulin and von Willebrand factor from irradiated endothelial cells and 
an increase in the number of molecules and the activity of Throm- 
bomodulin on the surface of the cells were observed, which were 
radiation-dose dependent. The capacity of the cells to produce and 
release Thrombomodulin was decreased from two to six days after 
exposure to ©°Co-gamma ray. Our data indicate that radiation can 
injure endothelial cells and that Thrombomodulin may be as a 
marker of radiation-induced endothelial cell injury. The relationship 
between dysfunction of irradiated endothelial cells and the patho- 
logical mechanisms of acute radiation sickness are discussed. 


21604 (CNIC—00607) Stimulative effect of low dose '47Pm 
on DNA repair of germ cells in spermiogenetic stages. Zhu 
Shoupeng (Suzhou Medical College (China)); Wang Liuyi. China 
Nuclear Information Centre, Beijing, BU (China). Apr 1992. [6p.] (in 
Chinese). (SMC—0073.). Order Number DE93623484. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Stimulative effect of low dose from '4’Pm radiation on DNA 
repair of germ cells in spermiogenesis stages was studied by alka- 
line elution technique. For labelling spermatids DNA, male BALB/C 
mice were given intra-testicular injection of 9H-TdR in advance. Af- 
ter 36 days of labelling, spermatozoa were sampled that is just the 
period of germ cells to mature. The period from intraperitoneal in- 
jection of '47Pm to sampling spermatozoa was 12 days. After 
sperm cells have been lysed, 30 mL eluent was added in, then the 
flowrate was adjusted by the pumping speed. Finally, the DNA in 
fitters and bottles were determined by radioactivity of labelled nu- 
clides with a Backman liquid scintillation device. Results showed 
that after small dose of irradiation with 185 Ba/g of '4’7Pm, an 
increase of sperm DNA on the filter was observed that was consid- 
erably higher than the control group. This indicates that low level 
radiation from '47Pm has tendency to stimulate the capacity of 
DNA repair in spermiogenesis stages. 
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21605 (CNIC—00613) Dose response curve for prematurely 
condensed chromosome fragments of human lymphocytes af- 
ter Co--+ ray exposure. Gao Jinsheng (Suzhou Medical College, 
Jiangsu (China)); Zheng Siying; Bao Hong. China Nuclear Informa- 
tion Centre, Beijing, BJ (China). Jun 1992. [6p.] (In Chinese). 
(SMC-0076.). Order Number DE93623415. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The dose-effect relationship of premature condensed chromo- 
some fragments in human lymphocytes irradiated by °°Co gamma 
ray was studied by PCC method (premature condensed chromo- 
somes). In addition, The conventional cellular genetics method was 
also used in the study. The response curve of both methods can 
represented by two linear equations. The ratio of two slopes, Kpoc/ 
Kyi, is about 28. Comparing with conventional method, the PCC 
method has many advantages such as faster, simpler, more sensi- 
tive and accurate. The PCC method used in the studying of 
radiation damage is also discussed. 


21606 (CNIC-00643) The assessment of collective dose 
for travellers travelling by water. Yue Qingyu (Academia Sinica, 
Beijing, BJ (China). Inst. of Atomic Energy); Jiang Ping; Jin Hua. 
China Nuclear Information Centre, Beijing, BJ (China). Jun 1992. 
{6p.] (In Chinese). (IAE-0106.). Order Number DE93623559. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The major contribution to the various radiation exposure received 
by mankind comes from natural radiation. Some environmental 
change caused by human beings and some activities of mankind 
may decrease or increase the radiation exposure level from natural 
radiation. People travelling by air will receive more exposure dose 
and by water will receive less. China has about 18000 km coast 
line and the inland water transportation is very flourishing. Accord- 
ing to statistic data from Ministry of Transportation in 1988, the 
turnover in that year was about 2 x 10'° man.km. The total number 
of fisherman for inshore fishing was nearly two million reported by 
Ministry of Farming, Animal Husbandry and Fishery. We measured 
212 points in six typical shipping lines of inshore lines and inland 
rivers, and the distance was 5625 km. The average natural radia- 


tion exposure dose rate received by travellers in each shipping line 
was calculated. From that the assessment of collective dose equiv- 
alent for passengers by water and fishermen was derived. The 


value is 32.7 man.Sv for passengers and 265.3 man.Sv for fisher- 
men. 


21607 (CNIC—00675) Natural background radiation and 
population dose in China. Pan Zigiang (Bureau of safety, Protec- 
tion, Environment and Health, CNNC, Beijing (China)); He 
Zhenyun. China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1992. [14p.] (BSPEH-0006.). Order Number DE93623560. 
Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of analyzing the data for the natural background ra- 
diation level in China, the typical values for gamma radiation indoor 
and outdoor, and effective dose equivalent from radon and thoron 
daughters are recommended. The annual effective dose equivalent 
from natural radiation to the inhabitant is estimated of 2.3 mSv, in 
which 0.54 mSv is from primordial gamma radiation and about 0.8 
mSv is from radon and its short-lived daughters. 


21608 (CONF-9201137—) Proceedings of a workshop on 
molecular nuclear medicine. Reba, R.C. (ed.) (Chicago Univ., IL 
{United States)). USDOE Office of Energy Research, Washington, 
DC (United States). Medical Applications and Biophysical Research 
Div. [1992]. 161p. Sponsored by USDOE, Washington, DC (United 
States). From Molecular nuclear medicine workshop; Washington, 
DC (United States); 22-23 Jan 1992. Order Number DE93010828. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Office of Health and Environmental Research (OHER) of the 
Department of Energy (DOE) has increased the emphasis on re- 
search in structural biology and molecular biology. The Department 
has increased support substantially in the area of basic molecular 
and structural biology research. To exploit the advances in these 
fields, OHER has sought to apply those advances in their other ar- 
eas of responsibility, e.g., health effects research, environmental 
biology, and, in particular, nuclaar medicine. The applications of 
biotechnology have contributed greatly to the productive research 
efforts of molecular biology. These techniques include gene manip- 
ulation for targeted gene delivery; characterization of molecular 
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probes for hormone, tumor, and neuroreceptors; the receptor- 
agonist/antagonist binding interactions; studies of mechanisms of 
cellular communication; and the development of in vitro diagnostics 
such as molecular probes for studying the aging process and pa- 
tients with mental disorders, cancer, and atherosclerosis. The 
importance of this work is the reasonable expectation that mainly, 
through an appreciation of the molecular basis of disease, will the 
most effective and rapid progress be made toward understanding, 
identifying, solving, and preventing specific disease processes. 
Critical questions arising before and during the Workshop are how 
the following technologies can be applied in a practical clinical re- 
search or patient management setting: the recombinant DNA 
methodology, the technology of engineered monoclonal antibodies, 
the new methods for protein production and purification, and the 
production of transgenic animals. 


21609 (CONF-920468—) Proceedings of the Department of 
Energy ALARA Workshop. Dionne, B.J.; Baum, J.W. (comps.). 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
216p. Sponsored by USDOE, Washington, DC (United States). 
From 1. Department of Energy (DOE) ALARA workshop; Upton, 
NY (United States); 21-22 Apr 1992. Order Number DE93011222. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The report contains summaries of papers, discussions, and oper- 
ational exercises presented at the first Department of Energy 
ALARA Workshop held at Brookhaven National Laboratory, Upton, 
New York on April 21-22, 1992. The purpose of this workshop was 
to provide a forum for, and enhance communication among, 
ALARA personnel, as well as to inform DOE's fiekd office and 
contractor personnel about the Office of Health’s programs and ex- 
pectations from the entire DOE complex efforts in the ALARA 
area.The two-day workshop consisted of one day dedicated to pre- 
sentations on implementing various elements of a formal ALARA 
program at the DOE contractors’ facilities, regulatory aspects of 
ALARA programs, and DOE Headquarters’ ALARA expectations/ 
initiatives. The second day was devoted to detailed discussions on 
ALARA improvements and problems, and operational exercises on 
cost-benefit analyses and on ALARA job/experiment reviews. At 
this workshop, 70 health physicists and radiation safety engineers 
from 5 DOE Headquarter Offices, 7 DOE operations/area offices, 
and 27 contractor facilities exchanged information, which is ex- 
pected to stimulate further improvement in the DOE contractors’ 
ALARA programs. Individual papers are indexed separately. 


21610 (CONF-930701—1) Radon in large buildings: The de- 
velopment of a protocol. Wilson, D.L.; Dudney, C.S.; Gammage, 
R.B. Oak Ridge National Lab., TN (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 6. international conference on 
indoor air quality and climate; Helsinki (Finland); 4-8 Jul 1993. Or- 
der Number DE93009665. Source: OSTI; NTIS; INIS; GPO Dep. 

Over the past several years, considerable research has been de- 
voted by the US Environmental Protection Agency (USEPA) and 
others to develop radon sampling protocols for single family resi- 
dences and schools. However, very little research has been 
performed on measuring radon in the work place. To evaluate pos- 
sible sampling protocols, 833 buildings throughout the United 
States were selected for extensive radon testing. The buildings 
tested (warehouses, production plants and office buildings) were 
representative of commercial buildings across the country both in 
design, size and use. Based on the results, preliminary radon sam- 
pling protocols for the work place have been developed. 


21611 (DOE/EH—0313) Occupational dose reduction at 
Department of Energy contractor facilities: Bibliography of se- 
lected readings in radiation protection and ALARA: Volume 4. 
Dionne, B.J. (Brookhaven National Lab., Upton, NY (United 
States)); Sullivan, S.G.; Baum, J.W. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Health; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. 107p. Sponsored by USDOE, Washing- 
ton, DC (United States). (BNL—43228-Vol.4). Order Number 
DE93011653. Source: OSTI; NTIS; INIS; GPO Dep. 

This bibliography contains abstracts relating to various aspects 
of ALARA program implementation and dose-reduction activities, 
with a specific focus on DOE facilities. Abstracts included in this 





bibliography were selected from proceedings of technical meetings, 
journals, research reports, searches of the DOE Energy, Science 
and Technology Database (in general, the citation and abstract in- 
formation is presented as obtained from this database), and 
reprints of published articles provided by the authors. Facility types 
and activities covered in the scope of this report include: radioac- 
tive waste, uranium enrichment, fuel fabrication, spent fuel storage 
and reprocessing, facility decommissioning, hot laboratories, tritium 
production, research, test and production reactors, weapons fabri- 
cation and testing, fusion, uranium and plutonium processing, 
radiography, and accelerators. Information on improved shielding 
design, decontamination, containments, robotics, source prevention 
and control, job planning, improved operational and design tech- 
niques, as well other topics, has been included. This volume 
(Volume 4 of the series) contains 209 abstracts. An author index 
and a subject index are provided to facilitate use. The subject in- 
dex contains the abstract numbers from previous volumes, as well 
as the current volume. 


21612 (DOE/EH/89° 81-1) United States Transuranium and 
Uranium Registries: Annual report. Kathren, R. Washington 
State Univ., Pullman, WA (United States). 28 Feb 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-92EH89181. Order Number DE93011024. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The United States Transuranium and Uranium Registries are 
unique human tissue research programs studying the distribution, 
dose, and possible biological effects of the actinide elements in 
man, with the primary goal of assuring the adequacy of radiation 
protection standards for these radionuclides. The Registries re- 
search is based on radiochemical analysis of tissues collected at 
autopsy from voluntary donors who have documented occupational 
exposure to the actinides. To date, tissues, or in some cases radio- 
analytical results only, have been obtained from approximately 300 
individuals; another 464 living individuals have volunteered to par- 
ticipate in the Registries research programs and have signed 
premortem informed consent and autopsy permissions. The Reg- 
istries originated at the National Plutonium Registry which was 
started in 1968 as a then Atomic Energy Commission project under 
the aegis of a prime contractor at the Hanford site. In 1970, the 
name was changed to the United States Transuranium Registry to 
reflect a broader involvement with the higher actinides. In 1978, an 
administratively separate parallel registry, the United States Ura- 
nium Registry, was formed to carry out similar studies among 
uranium fuel cycle workers. 


21613 (DOE/ER/60448-T6) Comparative mutagenesis of 
human cells in vivo and in vitro: Progress report, November 1, 
1992—April 30, 1993. Thilly, W.G. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Center for Environmental Health 
Sciences. May 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER60448. Order Number 
DE93012269. Source: OSTI; NTIS; GPO Dep. 

This annual progress report describes advances made in com- 
bining denaturing gradient gel electrophoresis with high fidelity 
DNA amplification and with mismatch amplification (MAMA) along 
with advances in high efficiency restriction enzyme digestion of wild 
type sequences. Also theoretical studies on gene mutations in 
oncogenesis are described. 


21614 (DOE/ER/60764-T1) Cell specific radiation dosime- 
try in skeleton from life-span carcinogenesis studies: Final 
report. Webster, S.S.J. Utah Univ., Salt Lake City, UT (United 
States). Radiobiology Div. 5 Apr 1993. 13p. Sponsored by USDCE, 
Washington, DC (United States). DOE Contract FG02-89ER60764. 
Order Number DE93011620. Source: OSTI; NTIS; GPO Dep. 

The osteogenic sarcoma is the dominant life-threatening pathol- 
ogy in lifespan studies of beagles exposed to alpha-emitting 
bone-seeking radionuclides. It was deduced from these studies that 
certain skeletal sites are more prone to develop tumors. This 
project sought to determine the bone cells at risk and their cell- 
specific radiation dose. The cell-specific radiation dose values are 
related to loss and high Ra-226 and Pu-239 induced osteogenic 
sarcoma sites, to test different dose response hypothesis and pre- 
dict the extent of effects in humans. 
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21615 (DOE/ER/61022-3) Nanodosimetry and 
nanodosimetric-based models of radiation action for radon al- 
pha particles: Progress report, July 1990—June 1992. Zaider, 
M. Columbia Univ., New York, NY (United States). 1992. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER61022. Order Number DE93012293. Source: 
OSTI; NTIS; GPO Dep. 

We report on a theory for describing the biological effects of ion- 
izing radiation in particular radon a particles. Behind this approach 
is the recognition that biological effects such as chromosome aber- 
rations, cellular transformation, cellular inactivation, etc, are the 
result of a hierarchic sequence of radiation effects. We indicate 
how to treat each of the individual processes in this sequence, and 
also how to relate one effect to the hierarchically superior one. 


21616 (DOE/FTR-93010157) [Collaborating centers for ra- 
diation emergency preparedness and assistance (REMPAN)]: 
Foreign trip report, November 29-December 12, 1992. Ricks, 
R.C. Oak Ridge Inst. for Science and Education, TN (United 
States). 1992. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00033. Order Number 
DE93010157. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Fourth Collaboration Center Meeting was hosted by the Uni- 
versity of Ulm, December 1-4, 1992. The Scientific Co-secretaries 
for this fourth collaboration center meeting were Dr. T. Fliedner, 
Universityof Ulm, and Dr. |. Riaboukhine, WHO, Geneva, Switzer- 
land. The primary objectives of the meeting were to: (1) exchange 
information about recent developments in respective centers and 
review any revisions of their emergency response plans; (2) 
prepare a report of the meeting with contributions from each partic- 
ipant; (3) approve the WHO pian for radiation emergency medical 
preparedness and assistance (REMPAN); (4) review the develop- 
ment of an international computerized data base for radiation 
accident victims (University of Ulm); and (5) examine the potential 
of video-conferencing as a tool for international radiation accident 
management. 


21617 (DOE/FTR-93010534) [Sixth international confer- 
ence on environmental mutagens]: Foreign trip report, 
February 6-28, 1993. Brooks, A.L.; Khan, M.A.; Jostes, R.F. Pa- 
cific Northwest Lab., Richland, WA (United States). 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010534. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The research team of Drs. Khan, Jostes and Brooks attended 
the 6th International Conference on Environmental Mutagens From 
2/21-2/26/92. There were a number of satellite sessions associated 
with this congress. Dr. Khan attended one of these in Madras, In- 
dia, “Environmental mutagens and human health and Dr. Brooks 
attended one in Castlemaine, Australia, The Molecular Basis of 
Chromosomal Aberrations”. All three of the scientists presented 
papers in the meetings which they attended and were active in dis- 
cussions. 


21618 (DOE/FTR-93010840) [Second international sympo- 
sium on chromosome aberrations]: Foreign trip report, 
November 3-8, 1992. Littlefield, LG. Oak Ridge Inst. for Science 
and Education, TN (United States). 7 Dec 1992. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
76OR00033. Order Number DE93010840. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The primary focus of the Second International Symposium on 
Chromosome Aberrations was on chromosome structure and the 
use of chromosome aberrations as tools for monitoring human pop- 
ulation exposure to genotoxic agents. Among specific topics 
discussed were chromosome structure and DNA repair, molecular 
mechanisms of the formation of chromosome aberrations, 
radiation-induced chromosome aberrations, new techniques for de- 
tecting chromosome aberrations, including premature chromosome 
condensation, chromosome painting, automated scoring of asym- 
metrical chromosome aberrations; biomonitoring of human 
populations exposed to genotoxic agents; and methods for muta- 
genicity testing using chromosome aberrations as an indicator of 
chromosome loss (aneuploidy, micronuclei, etc.). | was asked to 
participate in the meeting as an invited speaker, and to specifically 
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address ongoing work in. our laboratory on radiation-induced chro- 
mosome aberrations in human lymphocytes. 


21619 (DOE/FTR-93010927) [Radiation safety in medical 
practice]: Foreign trip report, November 16-24, 1992. Strom, 
D.J. Pacific Northwest Lab., Richland, WA (United States). 2 Dec 
1992. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010927. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

At the request of the International Atomic Energy Agency (IAEA), 
Dr. Strom was invited to lecture in French in the Cours Regional 
sur la Radioprotection dans la Pratique Medicale (Regional Course 
on Radiation Safety in Medical Practice) for 2 days out of a three- 
week course offered to participants from African Member States of 
the IAEA. Participants came from Algeria, Cameroon, Egypt, Ivory 
Coast, Madagascar, Mauritius, Morocco, Niger, Nigeria, Tunisia, 
and Uganda; of the 25, 8 or 9 were physicians. Lecturers came 
from Morocco, France, Belgium, UK, Spain, USA (Strom) and 
IAEA. Lectures covered “Safety in Packaging and Transport of Ra- 
diation Sources,” “Waste Management,” “ Emergency Planning, 
Preparedness and Response,” and “Organization & Implementation 
of a National Radiation Control Program. “ Materials were supplied 
in advance by IAEA for some of the lectures. 


21620 (DOE/FTR-93011419) [Travel to Australia to present 
a paper on “Modulation of the clastogenic activity of ionizing 
radiation and bleomycin by the aminothiol WR-1065”"]: Foreign 
trip report, February 14-24, 1993. Littlefield, LG. Oak Ridge Inst. 
for Science and Education, TN (United States). 6 Apr 1993. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-760R00033. Order Number DE93011419. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The destination of the trip was Castlemaine, Australia, where the 
Conference on the Molecular Basis of Chromosome Aberrations 
was held. This was a Satellite Conference of the Sixth International 
Environmental Mutagenesis Society meeting which was held the 
following week in Melbourne. The purpose of the travel assignment 
was to present a paper on “Modulation of the Clastogenic Activity 
of lonizing Radiation and Bleomycin by the Aminothiol WR-1065”, 
and to participate in the exchange of scientific information with ex- 
pert cytogeneticists from the international community. 


21621 (DOE/FTR-93011420) [Travel to France to review re- 
sults of analyses of combined data on nuclear workers in the 
US, UK, and Canada]: Foreign trip report, November 15-22, 
1992. Gilbert, E.S. Pacific Northwest Lab., Richland, WA (United 
States). 14 Dec 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93011420. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of my visit was to review results of analyses of 
combined data on nuclear workers in the US, UK, and Canada, to 
determine what additional analyses might be needed, and to plan 
the final report describing these analyses. These analyses are be- 
ing conducted at IARC and include data on workers at the Hanford 


site, at Oak Ridge National Laboratory (ORNL), and at the Rocky 
Flats Weapons Plant 


21622 (DOE/FTR-93011543) [Travel to Lyon, France in re- 
viewing analyses of mortality among populations of nuclear 
industry workers in the US, UK and Canada]: Foreign trip re- 
port, February 20-26, 1993. Fry, S.A. Oak Ridge Inst. for Science 
and Education, TN (United States). 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
76OR00033. Order Number DE93011543. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The present meeting was intended as the final one of the Study 
Group established in 1988 under the aegis of IARC, Lyon, France 
to conduct combined analyses of cancer mortality among nuclear 
industry and workers in three countries. The work at LKRC has 
been supported by organizations in the countries represented, in- 
cluding DOE and the National Institute of Environmental and 
Health Sciences. Study group members from the epidemiology 
groups contributing previously analyzed data for site-specific popu- 
lations of nuclear industry workers in the United States (Hanford, 
Oak Ridge National Laboratory, Rocky Flats), United Kingdom and 
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Canada, met to review and discuss the data, methods, analytic ap- 
proaches, the results and their preliminary interpretation, and draft 
documents describing the study and its findings. Specific topics 
discussed included issues relating to the radiation dosimetry used 
in the analyses, interpretation of the findings for cancer mortality 
overall and mortality due to all and specific types of leukemias, and 
other specific cancer types of a priori interest; the results of the 
analyses and cancer risk estimates obtained with respect to the 
type of radiation and the dose uncertainties. Decisions were made 
regarding the form and publication of referenceable reports that will 
be prepared to document the study and the results obtained. 
Questions of the interim confidentiality of the results and the need 
for prepublication briefings of management and workers were 
addressed. Also discussed was the need for further analyses in- 
volving the present combined populations alone, together with 
other candidate cohorts e.g., Savannah River, Los Alamos National 
Laboratory, by specific exposure groups, e.g., plutonium, uranium, 
or in combination with nuclear power plant employee populations. 
Reference is made to IARC’s plans for research in the areas of 
ionizing radiation including radon, and electromagnetic fields. 


21623 (DPW-4049) [Tolerance valves for plutonium and ra- 
dium]: Trip report, December 5, 1951. Winsche, W.E. Du Pont 
de Nemours (E.I|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 11 Dec 1951. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-418). 
Order Number DE93010583. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses a trip to AEC biology division at 


Washington to discuss possible increase in the tolerance value for 
plutonium. 


21624 (DPW-4822) Project 8980, Savannah River Plant, 
200 Area, Building 221 ‘A’ Line and Building 211 — Special 
hazards control. Watters, F.S. Du Pont de Nemours (E.I.) and 
Co., Wilmington, DE (United States). 11 Mar 1952. 2p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001. (SR/H-509). Order Number DE93011206. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. PROTECTIVE CLOTHING/cleaning; 
SAVANNAH RIVER PLANT; AIR QUALITY; CLEANING; 
DUSTS; RADIATION PROTECTION; REACTOR SAFETY; ALPHA 
DOSIMETRY; BETA DOSIMETRY; GAMMA DOSIMETRY 


21625 (GSI-92-28) Cell cycle delays in synchronized cell 
populations following irradiation with heavy ions. Scholz, M. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Heidelberg Univ. (Germany). Medizinische Gesamtfakultaet. 
Nov 1992. 165p. (In German). Order Number DE93783388. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Mammalian cells subjected to irradiation with heavy ions were in- 
vestigated for cell cycle delays. The ions used for this purpose 
included Ne ions in the LET range of 400 keV/:m just as well as 
uranium ions of 16225 keV/ym. The qualitative changes in cell cy- 
cle progression seen after irradiation with Ne ions (400 keV/um) 
were similar to those observed in connection with X-rays. Following 
irradiation with extremely heavy ions (lead, uranium) the majority of 
cells were even at 45 hours still found to be in the S phase or GoM 
phase of the first cycle. The delay cross section ’o-delay’ was in- 
troduced as a quantity that would permit quantitative comparisons 
to be carried out between the changes in cell progression and 
other effects of radiation. In order to evaluate the influence of the 
number of hits on the radiation effect observed, the size of the cell 
nucleus was precisely determined with reference to the cycle 
phase and local cell density. A model to simulate those delay ef- 
fects was designed in such a way that account is taken of this 
probability of hit and that the results can be extrapolated from the 
delay effects after X-irradiation. On the basis of the various proba- 
bilities of hit for cells at different cycle stages a model was 
developed to ascertain the intensified effect following fractionated 
irradiation with heavy ions. (orig/MG). 


21626 (INIS-BR-3116) Use of © Zn as radioactive tracer in 
the bioaccumulation study of zinc by aquatic organisms. Mala- 
grino, W. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 





Sao Paulo, SP (Brazil). 1992. [115p.] (In Portuguese). Order Num- 
ber DE93624559. Source: OSTI; NTIS (US Sales Only); INIS. 

The present work has as main objective to emphasize the impor- 
tance of using radioactive tracers as well as to establish a 
methodology for the utilization of © Zn in the bioaccumulation 
study of zinc by Poecilia reticulata. The exposure time varied from 
5 days (short term experiments) to 30 days (long term experi- 
ments). The bioaccumulation of zinc from the water as well as the 
elimination of the metal previously absorbed were determined by 
measuring the activity of © Zn which was added to the water in 
the beginning of the experiments. The technique chosen is suitable 
to study the behaviour of the stable zinc since the radionuclide 
used is an isotope of the same element and therefore presents the 
same chemical properties. (author). 


21627 (INIS-BR-3121) Synergism between ultraviolet radia- 
tion and reductone in Escherichia coli UVR: quantitative 
analysis of produced injuries. Mota, H.C. Universidade do Es- 
tado, Rio de Janeiro, RJ (Brazil). Centro Biomedico. 1980. [129p.] 
(In Portuguese). Order Number DE93624550. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The relationship between cell viability and DNA-single and 
double-strand breaks induced by UV-reductone treatment of E.coli 
AB1157 and AB1886 cells was studied. A molecular and quantita- 
tive analysis was done by sedimentation in sucrose gradients. 
Bacteriophage T4-DNA was submitted to similar conditions. The 
two bacterial strains showed the same kinetics of single strand- 
breaks induction by reductone, in agreement with the hypothesis 
that the repair of these lesion is independent of uvr A uvr B genes 
product. This paper suggests that the 'UV-sensibilization’ to reduc- 
tone action is linked to a synergistic process between reductone 
induced single breaks and the enzymatic incisions accumulated by 
modification in the excision repair, during the treatment. (author). 


21628 (INIS-mf-13505) SSDL Newsletter. No. 31. Interna- 
tional Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland). Dec 1992. [42p.] Order Num- 
ber DE93622323. Source: OSTI; NTIS (US Sales Only); INIS. 

This newsletter contains a report of the Fifth Meeting of the 
SSDL Scientific Committee, held in Vienna in November 1992. 
Also included are two articles about a quality assurance network 
for radiotherapy dosimetry, a report on IAEA activities on high-dose 
measurements and a Status Report on Technical Report Series 
No. 277. These items have been indexed separately. Refs, figs 
and tabs. 


21629 (INIS-mf-13505, pp. 39-41) Status report on TRS 
277. December 1992. Andreo, P.; Nahum, A.E.; Hohlfeld, K.; 
Svensson, H. International Atomic Energy Agency, Vienna (Aus- 
tria); World Health Organization, Geneva (Switzerland). Dec 1992. 
[42p.] In SSDL Newsletter. No. 31. Order Number DE93622323. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This article concludes that TRS (Technical Reports Series) 277 
can be used with a high degree of confidence for high-energy pho- 
tons and electrons. An erratum will be inserted into TRS 277 giving 
correction values of the chamber conversion factor for medium- 
energy x-rays. 1 tab. 


21630 (INIS-mf-13505, pp. 17-21) Quality assurance 
network for radiotherapy dosimetry: 1. The programme. Svens- 
son, H. (International Atomic Energy Agency, Vienna (Austria)). 
international Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland). Dec 1992. [42p.] In 
SSDL Newsletter. No. 31. Order Number DE93622323. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This article briefly describes the structure of the IAEA/WHO 
postal dosimetry intercomparison service. To date this service is re- 
stricted to ®°Co-gamma radiation, but a coordinated research 
programme has been established to extend the service to photon 
and electron beams from accelerators and to different points in a 
phantom. 6 refs, 2 figs, 1 tab. 


21631 (INIS-mf-13516, pp. 281-286) Studies on biokinetics 
and radiation safety aspects of thorium. Jaiswal, D.D. (Bhabha 
Atomic Research Centre, Bombay (India). Health Physics Div.); 
Dang, H.S.; Sunta, C.M. Indian Nuclear Society, Bombay (india); 
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Atomic Energy Society of Japan, Tokyo (Japan). 1991. [300p.] 
(CONF-9012164—: Indo-Japan seminar on thorium utilization, Bom- 
bay (India), 10-13 Dec 1990). In Proceedings of the Indo-Japan 
seminar on thorium utilization (held at Bombay during December 
10-13, 1990). Order Number DE93623250. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Exposure to thorium and its compounds is an important compo- 
nent of radiation hazards in India. There are over 2000 workers 
engaged in mining and processing of monazite sands and produc- 
tion of rare earth salts and thorium nitrate. About 600 persons are 
engaged in gas mantle industry. A population of over 75000 gets 
exposed to varying quantities of monazite in the South West 
coastal region. This paper reviews the biokinetic investigations so 
far carried out. To get the base line information food, air and water 
samples of the normal environment have been analyzed. It is 
found that for the city of Bombay daily intake of thorium consists of 
2 egg through food, 0.2 micrograms through inhalation of air. Au- 
topsy samples from normal cases have been analyzed. This 
analysis shows that thorium burden in lungs, skeleton and muscle 
tissues is almost equal. The burden in liver is almost an order of 
magnitude lower. The bone content seems to increase almost lin- 
early with age. These observations do not support the present 
ICRP model of Th metabolism. External dosimetry of monazite ar- 
eas has been carried out extensively, including doses of individual 
members of the public carrying out different vocations. Estimates of 
internal exposures have been made by different workers in terms 
of intake through food, water and air in the monazite area. A reli- 
able estimate of internal doses, however remains to be achieved. 
Urine and serum analyses using N activation has been found to a 
very sensitive method of detecting thorium in the body. Direct mea- 
surement of body thorium using external gamma detectors has 
limited applicability at low levels of exposure. Attempts were made 
to derive a number of biokinetic parameter eg. lung clearance half 
time, daily excretion from serum compartment, and gut absorption 
factor. (author). 12 refs., 1 fig., 7 tabs. 


21632 (JAERI-M-92-144) Health physics in JAERI No. 34 
(April 1, 1991 ~ March 31, 1992). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Oct 1992. 325p. (In Japanese). Order Number 
DE93788392. Source: OSTI; NTIS; INIS. 

In the annual report No. 34 (fiscal 1991) are described the activi- 
ties of health physics including radioactive waste management in 
Tokai Research Establishment, Takasaki Radiation Chemistry Re- 
search Establishment, Oarai Research Establishment, Mutsu 
Establishment and Nuclear Ship Mutsu. In all the establishments, 
radiation monitoring in nuclear facilities, individual monitoring, envi- 
ronmental monitoring and maintenance of monitoring instruments 
were carried out as in the previous years. There were no occupa- 
tional exposure exceeding the dose equivalent limit and no release 
of radioactive gaseous and liquid wastes beyond the release limits 
specified according to the regulations. In the environment there 


were observed no abnormal radioactivity due to the facilities. 
(J.P.N.). 


21633 (Jue+-2704) Measuring programme of the Federal 
Republic of Germany in regions of Russia contaminated by 
the Chernobyl accident - summary of the results of the year 
1991. Hille, R.; Heinemann, K.; Hill, P. Forschungszentrum Juelich 
GmbH (Germany). Abt. Sicherheit und Strahlenschutz. Dec 1992. 
38p. Order Number DE93786079. Source: OSTI; NTIS (US Sales 
Only); INIS. 

From May till October 1991 specialists from the Federal Republic 
of Germany investigated both the environmental and body burdens 
due to the Chernobyl accident in the RSFSR. An area of approxi- 
mately 10.000 km* extending from Tula (close to Moscow) up to 
Slynka at the Byelorussian border and such including regions of 
low and high contamination levels in the districts of Brjansk, 
Kaluga, Orel and Tula has been covered. Seven measuring vans 
from different German institutions took part in a 3 weeks field study 
of dose rates and of the burden of environmental samples and 
foodstuffs. The results agreed fairly well with those obtained by 
Russian scientists. The body content of Cs-137 of close to 160.000 
persons has been examined. Up to 7 mobile whole-body counting 
laboratories have been operational with a total number of 20 coun- 
ters. Each person examined received an official certificate giving 
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the result of the measurement. Observed activity levels were gen- 
erally much less and in no case higher than the annual limit of 
intake acceptable for professional radiation workers. Only for less 
than 1% of the people examined the results suggest the necessity 
of a further surveillance by health physicists and physicians similar 
to the regular medical examination professional radiation workers 
undergo. (orig.). 


21634 (KlYal—92-12, pp. 23-27) The actual doses of internal 
and external irradiation of the population of Ovruch district 
Zhitomir region in 1990. Svarichevskaya, E.V.; Krymskaya, L.A. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 
1992. (In Russian). In Some aspects of consequences of environ- 
ment radioactive contamination after Chernobyl accident (as 
illustrated by Ovruch district, Zhitomir region). [29p.] Order Num- 
ber DE93623464. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of analysis of dose load distribution of internal and 
external irradiation in different populated areas are presented. 2 
refs.; 1 table. (author). 


21635 (KURRI-TR-363, pp. 42-50) DNA repair mechanism 
in radioresistant bacteria. Kitayama, Shigeru (Institute of Physical 
and Chemical Research, Wako, Saitama (Japan)). Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst. May 1992. (in 
Japanese). (CONF-9201125—: Symposium on 'radiation research 
in life science’, Kumatori (Japan), 16-17 Jan 1992). In Proceedings 
of the symposium on ‘radiation research in life science’: DNA re- 
pair genes and mutagenesis. 81p. Order Number DE93754137. 
Source: OSTI; NTIS; INIS. 

Many radiation resistant bacteria have been isolated from vari- 
ous sources which are not in high background field. Since 
Deinococcus radiodurans had been isolated first in 1956, studies 
on the mechanism for radioresistance were carried out mostly us- 
ing this bacterium. DNA in this bacterium isn’t protected against 
injury induced by not only ionizing radiation but also ultraviolet 
light. Therefore, DNA damages induced by various treatments are 
efficiently and accurately repaired in this cells. Damages in base 
and/or sugar in DNA are removed by endonucleases which, if not 
all, are synthesized during postirradiation incubation. Following the 
endonucleolytic cleavage the strand scissions in DNA are seemed 
to be rejoined by a process common for the repair of strand scis- 
sions induced by such as ionizing radiations. Induce protein(s) is 
also involved in this rejoining process of strand scissions. DNA re- 
pair genes were classified into three phenotypic groups. (1)Genes 
which are responsible for the endonucleolytic activities. (2) Genes 
involved in the rejoining of DNA strand scissions. (3) Genes which 
participate in genetic recombination and repair. Three genes be- 
long to (1) and (2) were cloned onto approximately 1 kbp DNA 
fragments which base sequences have been determined. (author). 


21636 (KURRI-TR-363, pp. 51-55) The human DNA repair 
genes, ERCC. Shiomi, Tadahiro (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. May 1992. (in Japanese). (CONF-9201 125— 
: Symposium on ‘radiation research in life science’, Kumatori 
(Japan), 16-17 Jan 1992). In Proceedings of the symposium on 
‘radiation research in life science’: DNA repair genes and mutagen- 
esis. 81p. Order Number DE93754137. Source: OSTI; NTIS; INIS. 
Repair deficient UV-sensitive mutants of rodent cell lines have 
been divided into 10 complementation groups. Human genes which 
compensate the defect of the mutants have been designated ERCC 
(Excision Repair Cross Complementing Rodent Repair Deficiency) 
genes. The genes for groups, 1, 2, 3, 5 and 6 (ERCC1, 2, 3, 5 and 
6) have been cloned and will be discussed in this paper. (author). 


21637 (LBL-33063) Single track effects, blostack and risk 
assessment. Curtis, S.B. Lawrence Berkeley Lab., CA (United 
States). Oct 1992. 11p. Sponsored by National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract ACO03-76SF00098. (CONF-9210312-1: 20 years of 
BIOSTACK, Koeln-Porz (Germany), 9 Oct 1992). Order Number 
DE93007713. Source: OSTI; NTIS; GPO Dep. 

This talk addresses the single-track nature of the space radiation 
environment, and points out the importance of single “hits” in the 
evaluation of radiation risk for long-term missions occurring outside 
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the earth's magnetic field. A short review is made of biological ob- 
jects found to show increased effects when “hit” by a single heavy 
charged-particle in space. A brief discussion is given of the most 
provocative results from the bacterial spore B. subtilis: experimen- 
tal evidence that tracks can affect biological systems at much 
larger distances from the trajectory than previously suspected, and 
that the resultant inactivation cross section in space calculated for 
this system is very large. When taken at face value, the implication 
of these results, when compared to those from experiments per- 
formed at ground-based accelerators with beams at low energies in 
the same LET range, is that high-energy particles can exert their 
influence a surprising distance from their trajectory and the inacti- 
vation cross sections are some twenty times larger than expected. 
Clearly, beams from high-energy heavy-ion accelerators should be 
used to confirm these results. For those end points that can also 
be caused by low-LET beams such as high-energy protons, it is 
important to measure their action cross sections as well. The ratio 
of the cross sections for a high-LET beam to that of a low-LET 
beam is an interesting experimental ratio and, we suggest, of more 
intrinsic interest than the RBE. It is a measure of the “biological” 
importance of one particle type relative to another particle type. 
This ratio will be introduced and given the name RPPE (Relative 
Per Particle Effectiveness). Values of RPPE will be discussed. 


21638 (ORAU-92/F-64) Use of BEIR V and UNSCEAR 1988 
in radiation risk assessment: Lifetime total cancer mortality 
risk estimates at low doses and low dose rates for low-LET ra- 
diation. Committee on Interagency Radiation Research and Policy 
Coordination, Washington, DC (United States). Dec 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-760R00033. (CIRRPC—9). Order Number 
DE93009263. Source: OSTI; NTIS; INIS; GPO Dep. 

in November 1986, the Department of Defense (DoD) asked the 
Committee on Interagency Radiation Research and Policy Coordi- 
nation (CIRRPC) to develop a coordinated Federal position on risk 
assessment for low levels of ionizing radiation. Since Federal risk 
assessment activities are based primarily on the scientific data and 
analyses in authoritative review documents prepared by groups like 
the National Academy of Sciences’ Committee on the Biological 
Effects of lonizing Radiation (BEIR), the National Council on Radia- 
tion Protection and Measurements (NCRP) and the United Nations’ 
Scientific Committee on the Effects of Atomic Radiation 
(UNSCEAR), DoD proposed that the CIRRPC Science Panel un- 
dertake the task of providing coordinated interagency positions on 
the use of information in the reports of such groups. The practice 
has been for individual Federal agencies to interpret and decide in- 
dependently how to use the information provided in such reports. 
As a result of its deliberations, the Subpanel recommends two 
nominal risk estimates for lifetime total cancer mortality following 
whole-body exposure to low levels of low-LET ionizing radiation, 
one for the general population and one for the working-age popula- 
tion (see Section Il). The recommended risk estimates reflect the 
general agreement of information in BEIR V and UNSCEAR 1988 
for total cancer mortality. The Subpanel’s risk estimates and asso- 
ciated statements are intended to meet the needs of the Federal 
agencies for: (a) values that are current; (b) values that are rele- 
vant to the low-dose and low dose-rate ionizing radiation 
exposures principally encountered in carrying out Federal responsi- 
bilities; (c) a statement of the change in the estimates of lifetime 
total cancer mortality relative to estimates in previous authoritative 
review documents; and (d) a practical statement on the scientific 
uncertainty associated with applying the lifetime total cancer mor- 
tality values at very low doses. 


21639 (ORNL-6737) Evaluation of thermoluminescent 
dosimeters (TLDs) of two different designs for beta particle 
and low energy photon dosimetry. Nugent, K.J. (Oak Ridge Na- 
tional Lab., TN (United States)); Ahmed, A.B.; Groer, P.G. Oak 
Ridge National Lab., TN (United States). Nov 1992. 91p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93012506. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The purpose of this research was to compare the response of 
the thermoluminescent dosimeters (TLDs) currently used at Martin 
Marietta Energy Systems with that of a newly designed TLD which 





is now under consideration. The new TLD consists of a thicker chip 
in element No. 3 and a thinner, more opaque mylar filter over this 
same element. The goals were to determine if the new (proposed) 
TLD would perform significantly different from the old (current) TLD 
when measuring dose equivalents from beta particles and low en- 
ergy photons (x-rays) and to find out if changing from the old to the 
new design would require that modifications be made to the cali- 
bration factors currently used in the dose calculation algorithm. To 
accomplish these objectives, tests were performed using both 
types of dosimeters placed under identical conditions. Their re- 
sponses were then compared and analyzed. It was concluded that 
the new TLDs would allow for the detection of lower levels of radi- 
ation and give more precise readouts at very low (i.e., background) 
levels in addition to the obvious advantages of the new design, 
such as, a thicker, more durable chip and a more opaque mylar. It 
was also determined that no adjustments to the calibration factors 
would be necessary in switching to the new design. 


21640 (ORNL/RSIC-—54, pp. 19-30) Biomedical applications 
of two- and three-dimensional deterministic radiation transport 
methods. Nigg, D.W. (Idaho National Lab., Idaho Falls (US)). Oak 
Ridge National Lab., TN (United States). Radiation Shielding Infor- 
mation Center. Jun 1992. (CONF-920277-: Deterministic methods 
seminar and TORT workshop, Oak Ridge, TN (United States), 4-6 
Feb 1992). In Deterministic methods in radiation transport: A com- 
pilation of papers presented February 4-5, 1992. 171p. Order 
Number DE92019067. Source: OSTI; NTIS; INIS. 

Multidimensional deterministic radiation transport methods are 
routinely used in support of the Boron Neutron Capture Therapy 
(BNCT) Program at the Idaho National Engineering Laboratory 
(INEL). Typical applications of two-dimensional discrete-ordinates 
methods include neutron filter design, as well as phantom dosime- 
try. The epithermal-neutron filter for BNCT that is currently available 
at the Brookhaven Medical Research Reactor (BMRR) was de- 
signed using such methods. Good agreement between calculated 
and measured neutron fluxes was observed for this filter. Three- 
dimensional discrete-ordinates calculations are used routinely for 
dose-distribution calculations in three-dimensional phantoms placed 
in the BMRR beam, as well as for treatment planning verification 
for live canine subjects. Again, good agre®ment between calcu- 
lated and measured neutron fluxes and dose levels is obtained. 


21641 (ORNL/TM-11858) US Army Radiological Bioassay 
and Dosimetry: The RBD software package. Eckerman, K.F.; 
Ward, R.C.; Maddox, L.B. Oak Ridge National Lab., TN (United 
States). Jan 1993. 163p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93007795. Source: OSTI; NTIS; INIS; GPO Dep. 

The RBD (Radiological Bioassay and Dosimetry) software 
package was developed for the U. S. Army Material Command, Ar- 
lington, Virginia, to demonstrate compliance with the radiation 
protection guidance 10 CFR Part 20 (ref. 1). Designed to be run in- 
teractively on an IBM-compatible personal computer, RBD consists 
of a data base module to manage bioassay data and a computa- 
tional module that incorporates algorithms for estimating 
radionuclide intake from either acute or chronic exposures based 
on measurement of the worker’s rate of excretion of the radionu- 
clide or the retained activity in the body. In estimating the 
intake,RBD uses a separate file for each radionuclide containing 
parametric representations of the retention and excretion functions. 
These files also contain dose-per-unit-intake coefficients used to 
compute the committed dose equivalent. For a given nuclide, if 
measurements exist for more than one type of assay, an auxiliary 
module, REPORT, estimates the intake by applying weights as- 
signed in the nuclide file for each assay. Bioassay data and 
computed results (estimates of intake and committed dose equiva- 
lent) are stored in separate data bases, and the bioassay 
measurements used to compute a given result can be identified. 
The REPORT module creates a file containing committed effective 
dose equivalent for each individual that can be combined with the 
individual's external exposure. 


21642 (PNWD-—1980-08-HEDR) Hanford Environmental 
Dose Reconstruction Project monthly report, January 1993. 
Cannon, S.D.; Finch, S.M. (comps.). Pacific Northwest Lab., Rich- 
land, WA (United States). [1993]. 59p. Sponsored by Department 
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of Health and Human Services, Washington, DC (United States). 
Order Number DE93009155. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation doses that individuals 
and populations could have received from nuclear operations at 
Hanford since 1944.The project is divided into the following techni- 
cal tasks. These tasks correspond to the path radionuclides 
followed from release to impact on humans (dose estimates): 
Source Terms; Environmental Transport; Environmental Monitoring 
Data; Demography, Food Consumption, and Agriculture; and Envi- 
ronmental Pathways and Dose Estimates. 


21643 (PNWD-—1980-09-HEDR) Hanford Environmental 
Dose Reconstruction Project monthly report, February 1993. 
Cannon, S.D.; Finch, S.M. (comps.). Battelle Pacific Northwest 
Lab., Richland, WA (United States). [1993]. 55p. Sponsored by De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010118. Source: OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project Is to estimate the radiation doses that individuals 
and populations could have received from nuclear operations at 
Hanford since 1944. The project is divided into the following techni- 
cal tasks. These tasks correspond to the path radionuclides 
followed from release to impact on humans (dose estimates): 
Source Terms; Environmental Transport; Environmental Monitoring 
Data; Demography, Food Consumption, and Agriculture; and Envi- 
ronmental Pathways and Dose Estimates. 


21644 (PNWD-2090-HEDR) Interim report on the meteoro- 
logical database: Hanford Environmental Dose Reconstruction 
Project. Stage, S.A.; Ramsdell, J.V.; Simonen, C.A.; Burk, K.W. 
Battelle Pacific Northwest Lab., Richland, WA (United States). Jan 
1993. 70p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE93007289. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
is estimating radiation doses that individuals may have received 
from operations at Hanford from 1944 to the present. An indepen- 
dent Technical Steering Panel (TSP) directs the project, which is 
being conducted by the Battelle, Pacific Northwest Laboratories in 
Richland, Washington. The goals of HEDR, as approved by the 
TSP, include dose estimates and determination of confidence 
ranges for these estimates. This letter report describes the current 
status of the meteorological database. The report defines the me- 
teorological data available for use in climate model calculations, 
describes the data collection procedures and the preparation and 
control of the meteorological database. This report also provides 
an initial assessment of the data quality. The available meteorologi- 
cal data are adequate for atmospheric calculations. Initial checks of 
the data indicate the data entry accuracy meets the data quality 
objectives. 


21645 (PNWD-2099-HEDR) Media information review, 
July-December 1992: Hanford Environmental Dose Recon- 
struction Project. Harvey, G.L. Pacific Northwest Lab., Richland, 
WA (United States). Feb 1993. 27p. Sponsored by Department of 
Health and Human Services, Washington, DC (United States). Or- 
der Number DE93009153. Source: OSTI; NTIS; INIS; GPO Dep. 

The following letter report is a brief review of 138 articles written 
about the Hanford Environmental Dose Reconstruction (HEDR) 
Project in local, regional, and national newspapers. The articles 
were collected between July and December 1992. This report pro- 
vides a general indication of the media's interest in and the public’s 
information about the Hanford Environmental Dose Reconstruction 
Project. The articles were divided into topics (e.g., Columbia River 
contamination, revised iodine-131 releases) according to the pri- 
mary focus of stories. Likewise, for closer content evaluation, 
varying sub-topics (e.g., credibility, radiation exposure, health ef- 
fects) within the articles were noted, sorted and ranked. 


21646 (RERF-TR-0-90) Bibliography of publications, 1990. 
Radiation Effects Research Foundation, Hiroshima (Japan). [1992]. 
23p. (In Japanese, English). Order Number DE93788405. Source: 
OSTI; NTIS; INIS. 
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This issue is the bibliography of the publication by the staffs of 
the Radiation Effects Research Institute (RERF) in 1990. Titles in 
original and English language with author names are enumerated. 
Indexes by research areas and by author name are also attached. 
(J.P.N.) 126 refs. 


21647 (RERF-TR-13-91) Brain abnormalities among the 
mentally retarded prenatally exposed atomic bomb survivors. 
Schull, W.J.; Otake, Masanori; Nishitani, Hiromu; Hasuo, Kanehiro; 
Kobayashi, Takuro; Goto, Ikuo. Radiation Effects Research Foun- 
dation, Hiroshima (Japan). Jul 1992. 19p. Order Number 
DE93782814. Source: OSTI; NTIS; INIS. 

An increased occurrence of severe mental retardation, with or 
without accompanying small head size, at specific gestational ages 
has been the most conspicuous effect on brain development of 
prenatal exposure to the bombings of Hiroshima and Nagasaki. A 
variety of biological mechanisms could be responsible for this find- 
ing, including cell killing and mismanaged neuronal migration. We 
describe here the findings on magnetic resonance imaging of the 
brains of five of these mentally retarded individuals, all of whom 
were exposed in the 8th through the 15th weeks following fertiliza- 
tion, the gestational period shown to be the most vulnerable to 
radiation-related damage. In the two cases exposed at the 8th or 
9th week following fertilization, large areas of ectopic gray matter 
are seen, strong evidence of a failure of the neurons to migrate to 
their proper functional sites. The two individuals exposed in the 
12th or 13th week show no readily recognized ectopic gray areas 
but do show mild macrogyria, which implies some impairment in 
the development of the cortical zone. Moreover, both have mega 
cisterna magna. Finally, the one individual seen who was exposed 
still later in development, in the 15th week, shows none of the 
changes seen in the other four individuals. This person's brain, 
though small, appears to have normal architecture. These findings 
are discussed in terms of the embryological events transpiring at 
the time of the prenatal exposure of these individuals to ionizing 
radiation. (author). 


21648 (Riso-M-2849/EN) Atmospheric dispersion and envi- 
ronmental consequences: Exposure from radioactive plume 
pathways. Hedemann Jensen, P. Risoe National Lab., Roskilde 
(Denmark). Safety Dept. Nov 1992. [46p.] Contract NKS/BER-12. 
Order Number DE93622342. Source: OSTI; NTIS; INIS. 

Methods are described for assessing early radiation doses due 
to atmospheric releases of radionuclides, i.e. inhalation and exter- 
nal exposure from the plume and from deposited activity. Data to 
be used in these assessments are presented. The purpose of the 
present work is to evaluate methods and data that could be used 
in emergency situations as well as for emergency planning pur- 
poses. The most important direct pathways following a release of 
airborne radionuclides to the atmosphere are the inhalation path- 
way and the external exposure pathway from ground-deposited 
activity. For long-lived radionuclides like **Cs and 1°7Cs the com- 
mitted effective external dose from deposited acitivity is 1-2 orders 
of magnitude larger than the committed effective dose from inhala- 
tion. Similarly, the committed effective dose from inhalation is 1-2 
orders of magnitude larger than the external +-dose originating di- 
rectly from the plume. (au) (21 tabs., 2 ills., 37 refs.). 


21649 (Riso-R-646/DA) Basic health physics quantities 
and principles. Hedemann Jensen, P. Risoe National Lab., 
Roskilde (Denmark). Safety Dept. Dec 1992. [44p.] (In Danish). Or- 
der Number DE93622343. Source: OSTI; NTIS; INIS. 

This report gives a short description of the basic quantities and 
principles used in radiation protection. The 1990-recommendations 
from the ICRP on radiation protection principles and the updated 
estimates from UNSCEAR (1988) of the risk of low level radiation 
doses are used as reference. The fundamental quantities to de- 
scribe energy deposition from the interaction of ionising radiation 
with matter: kerma, absorbed dose and exposure, are defined and 
the relation of these quantities to radiation field quantities is de- 
scribed by the microscopic and the macroscopic cross sections for 
the different interaction processes. Methods to calculate radiation 
doses from both external and internal exposure are given. The 
health effects of low level radiation doses in terms of stochastic 
and deterministic effects and the quantitative risk factors for these 
effects are presented. The radiation protection principles are 
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described both for practices, which include justification of the prac- 
tice, optimisation of the protection used in the practice and keeping 
individual doses below dose limits, as well as for intervention, 
which include justification of the intervention and optimisation of the 
intervention protection. The report can be used as background 
material for students at the Technical University who carry out ex- 
ercises in reactor physics and health physics at the DR 1 reactor 
at Risoe National Laboratory. (au) (11 tabs., 8 ills., 9 refs.). 


21650 (UCRL-ID-110579) Recommended radiological con- 
trols for tritium operations. Mansfield, G. Lawrence Livermore 
National Lab., CA (United States). 5 Aug 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93007399. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This informal report presents recommendations for an adequate 
radiological protection program for tritium operations. Topics in- 
clude hazards analysis, facility design, personnel protection 
equipment, training, operational procedures, radiation monitoring, 
to include surface and airborne tritium contamination, and program 
management. 


21651 (UCRL-JC—109661) Inherited effects from mouse im- 
mature oocytes following low-dose irradiation. Straume, T. 
(Lawrence Livermore National Lab., CA (United States)); Khan, R.; 
Raabe, O.G.; Walsh, K.J.; Wiley, L.M. Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920720-—2: International conference on low dose 
irradiation and biological defense mechanisms, Kyoto (Japan), 12- 
16 Jul 1992). Order Number DE93009305. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Immature oocytes represent the genetic pool in female mice as 
well as in women and therefore are principal cells of concern for 
genetic studies. Previous studies have demonstrated that genetic 
effects in female mice can be masked by the hypersensitive 
plasma membrane lethality target of immature oocytes. Studies 
have also shown that genetic effects can be detected when the 
plasma mambrane is sufficiently spared. Here, new data obtained 
using the mouse preimplantation embryo chimera assay are pre- 
sented and discussed in light of previous findings for irradiated 
mouse oocytes. 


21652 Committed equivalent organ doses and committed 
effective doses from intakes of radionuclides. National Radio- 
logical Protection Board, Chilton (United Kingdom). 1992. 
(NRPB-SR-245.). Source: Available from NRPB, Chilton, Didcot, 
Oxon. OX11 ORQ, price Pound 50.00. 

Description: Not available; Not available. Software package. 

NRPB has published a software package, NRPB-SR245, which 
contains the most recent data on doses per unit intake of radionu- 
clides. The data incorporates the new ICRP recommendations on 
tissue weighting factors and current NRPB advice on gut transfer 
factors. The software package lists the committed effective doses 
for ingestion and inhalation of 1 um AMAD particles of 359 nu- 
clides by infants aged 3 months, by children aged 1, 5, 10 and 15 
years and by adults, together with the highest committed equiva- 
lent organ dose. The software package is available from NRPB 
Information Services, price Pound 50.00 + VAT. (author). 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 19756, 21251, 21613, 21620, 21682 


21653 (ANUV/ESD/TM-38) Environmental effects of fog oil 
and CS usage at the Combat Maneuver Training Center, Ho- 
henfeis, Germany. Brubaker, K.L.; Rosenblatt, D.H.; Snyder, C.T. 
Argonne National Lab., IL (United States). Energy Systems Div. 
Mar 1992. 181p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93006818. Source: OSTI; NTIS; GPO Dep. 

In response to environmental concerns at the Combat Maneuver 
Training Center (CMTC), Hohenfels, Germany, the US Army 7th 
Army Training Command commissioned a scientific study by Ar- 
gonne National Laboratory to investigate specific issues. The study 
involved three parts: (1) a field study to determine if fog oil and CS 





(a compound named after its discoverers, B.B. Carson and R.W. 
Stoughton) were accumulating in the CMTC environment, (2) a 
screening of selected soil samples for the presence of US Environ- 
mental Protection Agency priority pollutants, and (3) a literature 
review of the health effects of fog oil and CS, as well as a review 
of training practices at CMTC. No fog oil or fog oil degradation 
products were detected in any soil, sediment, or vegetation sample 
collected at CMTC. Trace quantities of one or more priority pollu- 
tants were tentatively detected in three of eight soil and sediment 
samples. However, the priority pollutant concentrations are so low 
that they pose no environmental or health hazards. No evidence of 
widespread or significant contamination in the training areas was 
found. Crucial data needed to fully evaluate both acute and chronic 
health effects of civilian exposures to CS at CMTC are not avail- 
able. On the basis of the available literature, long-ten-n health 
effects in the civilian population near CMTC that could result from 
the use of fog oil and CS during training activities are believed to 
be negligible. 


21654 (CONF-9002111-, pp. 149) Ecological and environ- 
mental risk analysis: A framework for data analysis and 
interpretation. Bartell, S.M. (Oak Ridge National Lab., TN (US)). 
Oak Ridge National Lab., TN (United States). Jun 1992. DOE Con- 
tract AC05-840R21400. From Data analysis and interpretation for 
environmental surveillance conference; Lexington, KY (United 
States); 5-7 Feb 1990. In Data analysis and interpretation for envi- 
ronmental surveillance: Conference proceedings. 149p. Order 
Number DE92019009. Source: OSTI; NTIS; INIS. 

Ecological and environmental risk analyses provide an opera- 
tional paradigm for forecasting and evaluating the uncertain effects 
of anthropogenic disturbances to the environment. Sampling error, 
spatial-temporal heterogeneities, and the natural fluctuations that 
characterize ecological and environmental measurements require 
methods of risk estimation that directly consider these sources of 
variability. The work reported here will describe differently scaled 
models for predicting ecological risk in relation to toxic chemical 
exposure for populations of fish. Contributions of various sources 
of uncertainty to risk estimates will be quantified in an example in- 
volving chloroparatfim risk in a hypothetical system. Risk analysis 
can serve as a conceptual framework for addressing sources of 
uncertainty in the analysis and interpretation of surveillance data. 
Risk analysis is frequently based on the comparisons of variable 
data with uncertain model predictions. A method that quantifies the 
relative contribution of model uncertainty and data variance in eval- 
uation of risk estimates will be presented. This method will be used 
to evaluate predictions of adverse effects on populations of fresh- 


water plankton exposed to phenolic compounds in experimental 
ponds. 


21655 (CONF-9011325—) Proceedings of the second status 
colloquium held at the Ministry of the Interior of North- 
Rhine Westphalia, Duesseldorf, November 12-14 1990. 
Forschungsberichte zum Forschungsprogramm des_ Landes 
Nordrhein-Westfalen ‘Luftverunreinigungen und Waldschaeden’. 
Ministerium fuer Umwelt, Raumordnung und Landwirtschaft des 
Landes Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 
616p. (In German). From 2. status colloquium on air pollutants and 
forest decline; Duesseldorf (Germany); 12-14 Nov 1990. Order 
Number DE93785284. Source: OSTI; NTIS (US Sales Only). 

The status colloquy, which covers five subject areas and com- 
prises 27 individual contributions, deals with the measurement of 
air pollutants and processes of the atmospheric chemism and their 
influence on trees and forest ecosystems, as well as with the de- 
velopment of methods for elucidating these relationships: (1) 
Development of methods of investigation for, and investigations on, 
atmospheric chemism, nuisances, and deposition of pollutants; (2) 
survey of damage in forest stands in North-Rhine-Westphalia 
(northwestern Germany); (3) influence of soil-related stress (for in- 
stance, heavy metals), on trees; (4) soil-chemical and mycorrhiza 
investigations in various damaged forests; and (5) with 14 papers 
alone: Biochemical and physiological investigations using the open- 
top chambers and regional research stations of the research group. 
These have particular attention to the effect of ozone and nutrient 
deficiency (Mg) on the biochemism of spruce needles. (UWA). 
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21656 (CONF-9011325-, pp. 10.1-10.15) Findings concern- 
ing incremental growth of spruces at the site of investigation 
Eggegebirge. Spelsberg, G. (Landesanstalt fuer Oekologie, 
Landschaftsentwicklung und Forstplanung Nordrhein-Westfalen, 
Recklinghausen (Germany)). Ministerium fuer Umwelt, Raumord- 
nung und Landwirtschaft des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany). Aug 1991. 616p. (In German). From 2. 
status colloquium on air pollutants and forest decline; Duesseldorf 
(Germany); 12-14 Nov 1990. In Proceedings of the second status 
colloquium held at the Ministry of the Interior of North-Rhine West- 
phalia, Duesseldorf, November 12-14, 1990. Order Number 
DE93785284. Source: OSTI; NTIS (US Sales Only). 

The growth behaviour of spruces of different age unter natural 
and anthropogenous site conditios in the Eggegebirge is studied. 
Three lots of spruces of the age groups 37, 77 and 105 years were 
subjected to stem and crown analysis. The most important results 
are as follows: Differentiation in the percentage of needles and dif- 
ferentiation in the rate of growth are correlated. No major slowing 
of incremental growth is noded for the years from 1984 to 1988. 
The younger the entre stand, the beter is the condition of health of 
young trees of the same age. During the last decades, the current 
growth increment for groups of the same age has increased. Un- 
like conditions elsewhere in North-Rhine-Westphalia, height growth 
distinctly lags behind WIEDEMANN’S scale of grain as trees grow 
older. Nutrical growth of the two older - and also more seriously 
damaged-stands has declined overproportionately during the last 
decade as compared to the scale of gain. Conclusions: Differences 
in vitality spell differences in growth. Objective delimitation of novel 
forest damage by means of the loss of needles is not possible. On 
the whole, conditions of growth have improved. (orig/UWA). 


21657 (CONF-9011325-—, pp. 11.1-11.14) Investigation of the 
influence of heavy metals (especially Cd, Zn) on the cambium 
activity of Central European forest trees (beech-trees, 
spruces). (FP30). Breckle, S.W. (Bielefeld Univ. (Germany). Abt. 
Oekologie); Hagemeyer, J.; Heppel, T.; Lohrmann, D. Ministerium 
fuer Umwelt, Raumordnung und Landwirtschaft des Landes 
Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In 
German). From 2. status colloquium on air pollutants and forest 
decline; Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings 
of the second status colloquium held at the Ministry of the Interior 
of North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. 
Order Number DE93785284. Source: OSTI; NTIS (US Sales Only). 
The influence of potentially toxic heavy metals (Cd, Zn) on the 
wood increment of beech-trees and spruces was determined. At 
four field sites in North-Rhine-Westphalia and at an experimental 
planting site with young beech-trees and spruces, the heavy metal 
(and nutrient) contents of trees were analysed with a view to as- 
sessing current stress. The distribution of the elements in the stem 
wood was determined in both radial and axial directions. Beech- 
trees and spruces were cultured over two periods of vegetation in 
soils containing Cd, Zn or Cd+Zn in various concentrations. The 
width of tree rings decreased already with 10 ymol Cd kg~' (ap- 
proximately 1 ppm) and 50 umol Zn kg—' (approximately 3 ppm) in 
soil. Cd+Zn resulted in both antagonistic and synergetic interac- 
tions. Cd and Zn contents in stem wood were positively correlated 
with their contents in the soil. As these concentrations are entirely 
possible in the field, effects of Cd and Zn on cambium activity 
there as well cannot be excluded. The mutual intensification of the 
effects of different elements aggravates the problem. (orig/UWA). 


21658 (CONF-9011325-, pp. 12.1-12.12) Indicators of soi- 
related stress. Schlegel, H. (Goettingen Univ. (Germany). 
Forstbotanisches Inst.); Merg, G.; Huettermann, A. Ministerium fuer 
Umwelt, Raumordnung und Landwirtschaft des Landes Nordrhein- 
Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In German). 
From 2. status colloquium on air pollutants and forest decline; 
Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings of the 
second status colloquium held at the Ministry of the Interior of 
North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. Or- 
der Number DE93785284. Source: OSTI; NTIS (US Sales Only). 
In spruce seedlings, magnesium deficiency can be induced by 
changing the ionicity of the substrate at the root horizon. The 
symptoms of such Mg deficiency are discussed as indicators of air 
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pollutants having direct effect. Magnesium deficiency induces a de- 
crease in chlorophyll contents and increase in starch content in 
needles, as well as a reduction in the rate of net photosynthesis. 
Aluminium accumulates in the cell walls of the roots and needles; it 
inhibits magnesium uptake. This means that critical aluminium con- 
centrations in soil solution can be identified via high aluminium and 
low magnesium concentrations in roots as verified by X-ray micro- 
analysis. Fine roots of beech-trees on different soils in NRW exhibit 
high aluminium and iron contents and a low magnesium content. 
(orig./UWA). 


21659 (CONF-9011325-, pp. 13.1-13.24) Comparative soil- 
chemical investigations for a possible change of soil 
properties within the last 20-30 years using soil samples from 
different forest sites of North-Rhine Westphalia (FP 38). Heide, 
G. (Geologisches Landesamt, Krefeld (Germany)); Pahike, U. Min- 
isterium fuer Umwelt, Raumordnung und Landwirtschaft des Landes 
Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In 
German). From 2. status colloquium on air pollutants and forest 
decline; Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings 

f the second status colloquium held at the Ministry of the Interior 
of North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. 
Order Number DE93785284. Source: OSTI; NTIS (US Sales Only). 

For 378 soil samples from Westphalia dating from 1960, 1981 
and 1988, the following were determined: pH values, effective ex- 
change capacity and saturation with exchange complexes, total 
contents of heavy metals, and contents of organically bound car- 
bon and nitrogen. Forests which had medium to high levels of 
nutrient contents as recently as at the beginning of the 60s show, 
due to the deposition of acids and acidifiers, a particularly marked 
increase in acidification in topsoil and an advance of the front of 
acidification into deeper soil horizons. pH values and basicity are 
lowered in favour of exchangeable Al°+ and H* and of a distinct 
mobilization of heavy metals. In humic layers, C and N contents 
are increased while Ca** contents are lowered. The ratios of C to 
N are increased. These changes and the observed deterioration of 
humus forms are evidence of a decline of biological activity in the 
topsoil layer. Liming is recommended. (orig /UWA). 


21660 (CONF-9011325-, pp. 14.1-14.16) Investigation of 
mycorrhizas and their accompanying microfungi in severely 
and less severely damaged spruce stands in North-Rhine 
Westphalia. Oberwinkler, F. (Tuebingen Univ. (Germany). Botanis- 
ches Inst., Spezielle Botanik); Kottke, |.; Matthis, P.; Schmid, B. 
Ministerium fuer Umwelt, Raumordnung und Landwirtschaft des 
Landes Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 
616p. (In German). From 2. status colloquium on air pollutants and 
forest decline; Duesseldorf (Germany); 12-14 Nov 1990. In Pro- 
ceedings of the second status colloquium held at the Ministry of 
the Interior of North-Rhine Westphalia, Duesseldorf, November 12- 
14, 1990. Order Number DE93785284. Source: OSTI; NTIS (US 
Sales Only). 

The investigation at three experimental sites in North-Rhine- 
Westphalia revealed a very close correlation of the investigated 
parameters vitality, growth condition, and periodes of accelerated 
growth of mycorrhizas with site and soil conditions. None of the ar- 
eas shows optimum development. But at Glindfeld, site-related 
stress to roots is within the range of natural adaptability and is com- 
pensated by increased root production. Linkages to the degree of 
damage to crowns are suspected for the site Velmerstot and not to 
be entirely excluded for the site Haard. In principle, poor develop- 
ment of mycorrhizas because of site conditions represents stress to 
trees. Only after damage has attained a certain level may there be 
also a greater influence of the crown on mycorrhizas. (orig /UWA). 


21661 (CONF-9011325-—, pp. 15.1-15.27) Characterization of 
regional research sites within the research project of North- 
Rhine Westphalia ‘Air pollution and forest decline’. Koeth, |. 
(Landesanstalt fuer Immissionsschutz NRW, Essen (Germany)). 
Ministerium fuer Umwelt, Raumordnung und Landwirtschaft des 
Landes Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 
616p. (In German). From 2. status colloquium on air pollutants and 
forest decline; Duesseldorf (Germany); 12-14 Nov 1990. In Pro- 
ceedings of the second status colloquium held at the Ministry of 


476 ERA Vol. 18, No. 7 


the Interior of North-Rhine Westphalia, Duesseldorf, November 12- 
14, 1990. Order Number DE93785284. Source: OSTI; NTIS (US 
Sales Only) 

A description of the forest ecosystems in nine research sites of 
North-Rhine-Westphalia (Germany), in the Eggegebirge, Eifel, 
Sauerland, the Lower Rhine area, Rothaargebirge and Haard is 
given. Indicated are the geographic position, type of terrain, height 
above mean sea level, geological and physical data, climatic fac- 
tors such as annual precipitation, atmospheric humidity, wind 
speed, atmospheric temperature and radiation budget, as well as 
vegetation by tree species and age of stands. Monthly immissions 
of SO, and NO are continuously shown beginning 1986. For the 
meteorological data, the monthly average values of 1989 are 
given. Soil analyses - differentiated with regard to depth (0-50 cen- 
timeters) - for pH value, bound cations (K+, Ca*+, Mg@*, Als, 
FeS+/2+ H+) and free cations (Ca®+, Mg**+) as well as analyses of 
forest precipitation with the rates of deposition for H+, Ca®*+, Mg**, 
Kt, Nat, Cl~, PO4g-P, SO,4-S and nitrogen compounds are pre- 
sented in table form. (UWA). 


21662 (CONF-9011325-, pp. 16.1-16.7) The open-top cham- 
ber experiment in the Eggegebirge - first results. Krause, 
G.H.M. (Landesanstalt fuer Immissionsschutz des Landes NRW, 
Essen (Germany)); Hockel, F.E. Ministerium fuer Umwelt, Rau- 
mordnung und Landwirtschaft des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany). Aug 1991. 616p. (In German). From 2. 
status colloquium on air pollutants and forest decline; Duesseldorf 
(Germany); 12-14 Nov 1990. In Proceedings of the second status 
colloquium held at the Ministry of the Interior of North-Rhine West- 
phalia, Duesseldorf, November 12-14, 1990. Order Number 
DE93785284. Source: OSTI; NTIS (US Sales Only). 

With a view to investigating the harmful effect of air pollutants, 
ten-year-old spruces in open-top chambers were supplied between 
1985 and 1990 with unfiltered or filtered site air (Velmerstot/ 
Eggegebirge, Germany). In addition, the influence of wet deposi- 
tion on needles is taken into account by differentiating between 
natural rainwater and rainwater diluted with water. The growth of 
height and lateral shoots, needle weight, and the density of nee- 
dies and buds serve as measuring parameters. Surprisingly, 
negative effects of pollutants are only noted for the parameter loss 
of needles. By contrast, spruces in the field exhibited optimum cir- 
cumferential growth, and the number of new shoots and buds and 
length of lateral shoots, as well as the total height of spruces are 
greater in unfiltered air than in filtered air and greater also in natu- 
ral rain than in dilute rain (i.e., they are greatest in unfiltered air in 
combination with natural rain). (UWA). 


21663  (CONF-9011325-, pp. 17.1-17.13) Verification by tis- 
sue and cell tests of modifications in needles of damaged and 
undamaged spruces at the regional research sites of the Land 
North-Rhine Westphalia. Rosenkranz, J. (Bochum Univ. (Ger- 
many). Lehrstuhl fuer Zellmorphologie); Ebel, B.; Stratmann, U.; 
Emig, U.; Ferfort, D.; Godde, D.; Kraenke, J.; Niess, C.; Weber, M. 
Ministerium fuer Umwelt, Raumordnung und Landwirtschaft des 
Landes Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 
616p. (In German). From 2. status colloquium on air pollutants and 
forest decline; Duesseldorf (Germany); 12-14 Nov 1990. In Pro- 
ceedings of the second status colloquium held at the Ministry of 
the Interior of North-Rhine Westphalia, Duesseldorf, November 12- 
14, 1990. Order Number DE93785284. Source: OSTI; NTIS (US 
Sales Only). 

Needles from damaged spruces (Picea abies) in the Eggege- 
birge, North Rhine-Westphalia, were subjected to tissue and cell 
tests in comparison with needles from the Rothaargebirge. Out of 
121 parameters studied like, for instance, the size of the intercellu- 
lar space, condition of the membrane enveloping the chloroplasts, 
or content of silicium of the endoderm, more than 73 revealed sig- 
nificant differences between damaged and undamaged spruces. 
For 17 parameters a dose-effect relationship was established with 
ozone (9), sulfur dioxide (4) or nitrogen dioxide (4). For instance, 
endoderm cells damaged by ozone enrich silicium that is present 
in water in their cell walls and collapse, thereby causing water 
stress to inner needle tissue and loss of the needles. (orig/UWA). 





21664 (CONF-9011325-—, pp. 18.1-18.9) Comparative elec- 
tron microscopic and cytochemical investigations of biological 
membranes of spruces and copper-beeches from fumigation 
experiments using O3, SO2, and NO2 and from areas of heavy 
air pollution. Guderian, R. (Essen Univ. (Gesamthochschule) 
(Germany). Inst. fuer Angewandte Botanik); Willenberg, |.M. Minis- 
terium fuer Umwelt, Raumordnung und Landwirtschaft des Landes 
Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In 
German). From 2. status colloquium on air pollutants and forest 
decline; Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings 
of the second status colloquium held at the Ministry of the Interior 
of North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. 
Order Number DE93785284. Source: OSTI; NTIS (US Sales Only) 

In order to elucidate to what extent biological membranes are 
affected by nuisances, spinach and spruces were exposed in a cli- 
mate chamber system to various concentrations of SO2, O3 and 
NOz as individual components. Microscopy and electron mi- 
croscopy showed for spinach enlarged extracellular spaces. NO» 
remained entirely without effect. Both SO2 and Og resulted in in- 
creased accumulations of plastoglobuli in the chloroplasts and 
swellings of the tylakoids. SO2 enhanced the formation of 
paracrystalline bodies. In addition, changes in the protein pattern of 
the chloroplasts, especially, it is to be assumed, in the photosys- 
tems, occurred under the influence of gaseous poliutants and SO> 
in particular. (orig. /UWA). 


21665 (CONF-9011325—, pp. 19.1-19.15) Hormonal determi- 
nations in spruces: Refinement of the diagnostics of 
environmental damage in forest trees and investigation of the 
effect of different metal ions in the hormone balance. Hahn, H. 
(Hamburg Univ. (Germany). Inst. fuer Angewandte Botanik); 
Schwartzenberg, K. von. Ministerium fuer Umwelt, Raumordnung 
und Landwirtschaft des Landes Nordrhein-Westtalen, Duesseldorf 
(Germany). Aug 1991. 616p. (In German). From 2. status collo- 
quium on air pollutants and forest decline; Duesseldorf (Germany); 
12-14 Nov 1990. In Proceedings of the second status colloquium 
held at the Ministry of the Interior of North-Rhine Westphalia, 
Duesseldorf, November 12-14, 1990. Order Number DES3785284. 
Source: OSTI; NTIS (US Sales Only). 

Drawing on a broader database, the project investigates the ex- 
tent to which the determination of hormones in spruces from the 
field can contribute to more accurate differential and early diagno- 
sis of novel forest disease. Cytokinin analyses of neddles from the 
year '88 showed severely damaged spruces on the 'Schoellkopf’ to 
contain ten times as much t-zeatin riboside as coniroi trees, while 
the content of this substance at the Velmerstot site was increased 
by a factor of 1.2 and 1.8 as compared to the Glindfeld and Hal- 
tern sites, respectively, both of which show only slight damage. In 
order to look into the causes, a hydroculture system for controlled 
treatment of spruce seedlings was established. As first investiga- 
tions revealed, (semi-sterile) spruche seedlings in acidic media low 
in nutrients with an addition of aluminium ions exhibited increased 
contents of t-zeatin riboside in the shoots as compared to the con- 
trols. (orig /UWA). 


21666 (CONF-9011325-, pp. 20.1-20.24) Damage-associated 
clones in a spruce cDNA bank. Molecular biological investiga- 
tions on conifers exposed to controlled environmental 
influences. Riesner, D. (Duesseldorf Univ. (Germany). Inst. fuer 
Physikalische Biologie); Etscheid, M.; Buschmann, K.; Koehler, R.; 
Koester, S. Ministerium fuer Umwelt, Raumordnung und 
Landwirtschaft des Landes Nordrhein-Westfalen, Duesseldorf (Ger- 
many). Aug 1991. 616p. (In German). From 2. status colloquium 
on air pollutants and forest decline; Duesseldorf (Germany); 12-14 
Nov 1990. In Proceedings of the second status colloquium held at 
the Ministry of the Interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14, 1990. Order Number DE93785284. Source: 
OSTI; NTIS (US Sales Only). 

For spruce, a cDNA bank was established in order to identify 
clones of such mRNA species as will undergo significant changes 
of concentration as a function of, or in correlation with, symptoms 
of harm. First of all, a method was developed permitting to obtain, 
from spruce needles, polyA*-RNA of sufficient purity for gel elec- 
trophoresis, hybridization and, most important, for reverse 
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transcription and the subsequent cloning steps. RNAs from symp- 
tomless and damaged spruces were mixed and served as starting 
material for setting up the cDNA bank in phage A gt10. Damage- 
associated clones were sought by three different screening 
approaches. As the result show, the methods of cloning and differ- 
ential screening can also be applied to a system like spruce 
presenting extraordinary difficulties for RNA preparation, and 
damage-associated clones can in fact be identified. The signifi- 
cance of such damage-associated clones for the investigation of 
the pathogenous mechanisms and for diagnostics is discussed. 
(orig /UWA). 


21667 (CONF-9011325-, pp. 21.1-21.24) Investigations on 
changes in the protein profiles of needles of damaged 
spruces. Krampitz, G. (Bonn Univ. (Germany). Abt. fuer Bio- 
chemie, Inst. fuer Anatomie, Physiologie und Hygiene der 
Haustiere); Graser, G. Ministerium fuer Umwelt, Raumordnung und 
Landwirtschaft des Landes Nordrhein-Westfalen, Duesseldorf (Ger- 
many). Aug 1991. 616p. (In German). From 2. status colloquium 
on air pollutants and forest decline; Duesseldorf (Germany); 12-14 
Nov 1990. In Proceedings of the second status colloquium held at 
the Ministry of the Interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14, 1990. Order Number DE93785284. Source: 
OSTI; NTIS (US Sales Only) 

The combination of both saving and effective methods of extrac- 
tion and electrophoretic methods of separation permits reproducible 
separation of more than 300 polypeptides occurring in spruce nee- 
dies. By means of these techniques, seasonal polypeptide patterns 
of slightly and more severely damaged spruces were represented 
over a period of 10 months. The polypeptide patterns of damaged 
and non-damaged trees show clear differences, which increase 
with the age of needies. Furthermore, an age-dependent variation 
in the polypeptide pattern for sirnilar symptoms of damage is 
found. The applicability of these analytical techniques in forest de- 
cline research is discussed. (orig /UWA). 


21668 (CONF-9011325-—, pp. 22.1-22.16) The metabolism of 
amino acids in spruce needles under the influence of pollu- 
tants. Hohlfeld, H. (TU Braunschweig (Germany). Inst. fuer 
Pharmazeutische Biologie); Menz, H.; Strack, D. Ministerium fuer 
Umwelt, Raumordnung und Landwirtschaft des Landes Nordrhein- 
Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (in German). 
From 2. status colloquium on air pollutants and forest decline; 
Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings of the 
second status colloquium held at the Ministry of the Interior of 
North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. Or- 
der Number DE93785284. Source: OSTI; NTIS (US Sales Only). 
The metabolism of amino acids in spruce needles under the in- 
fluence of pollutants (excessive nitrogen fertilization, O3, SO2, 
NOz) was investigated in spruces stemming in part from the field 
and in part from chamber experiments of LIS (nitrogen supply, O3, 
SOx, different soil substrates) and GSF (O3, SO2, NOz). The re- 
sults point to synergetic effects of soil quality, nitrogen pollution 
and the influence of gaseous pollutants, which are reflected in 
much increased concentrations of different amino acids. PEP 
carboxylase activity might be an early indicator of pollution and as- 
sociated metabolic changes in spruce needles. (orig./UWA). 


21669 (CONF-9011325-, pp. 23.1-23.16) Verification, char- 
acterization, location and trace of activity of oxidases and 
oxigenases in conifers under the influence of air pollutants. 
Partial project 1. Investigations on peroxidases. Barz, W. 
(Muenster Univ. (Germany). Lehrstuhl fuer Biochemie der 
Pflanzen); Ikemeyer, D.; Buettner, P. Ministerium fuer Umwet, 
Raumordnung und Landwirtschaft des Landes Nordrhein- 
Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (in German). 
From 2. status colloquium on air pollutants and forest decline; 
Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings of the 
second status colloquium held at the Ministry of the Interior of 
North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. Or- 
der Number DE93785284. Source: OSTI; NTIS (US Sales Only). 
The project aims to detect possible linkages between the 
incidence of atmospheric pollutants and the trace of activity, re- 
spectively the synthesis, of isoperoxidases in spruce needles. For 
the isoperoxidases, protein extracts with soluble peroxidases from 
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the cytoplasma and the apoplast as well as with ionically or cova- 
lently bound peroxidases were prepared from spruce needles. The 
trace of activity of the peroxidases shows distinctly increased val- 
ues for the apoplastidic peroxidases at two sites (Velmerstot and 
Freudenstadt), whereas the trace of activity of cytoplasmatic perox- 
idases at the three sites Velmerstot, Glindfeld and Haltern is 
identical. Possible biclogical indicator function of peroxidases 
should be fulfilled primarily by the apoplastidic peroxidases of 
spruce needles. In part 2, a test system for the characterization of 
cytochromium P.4so-dependent cinnamic acid-4-hydroxylase from 
cell cultures of spruce is presented and the properties of the en- 
zyme are described. (orig/UWA). 


21670 (CONF-9011325-, pp. 24.1-24.7) Investigations on 
the disturbed regulation of the photosynthesis of stressed 
spruces after inhibition of polypeptides in the reaction centres 
of photosystem Il, carried through at the regional research 
sites of North-Rhine Westphalia and Baden-Wuerttemberg. 
Trebst, A. (Bochum Univ. (Germany). Lehrstuhl fuer Biochemie der 
Pflanzen); Godde, D. Ministerium fuer Umwelt, Raumordnung und 
Landwirtschaft des Landes Nordrhein-Westfalen, Duesseldorf (Ger- 
many). Aug 1991. 616p. (In German). From 2. status colloquium 
on air pollutants and forest decline; Duesseldorf (Germany); 12-14 
Nov 1990. in Proceedings of the second status colloquium held at 
the Ministry of the Interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14, 1990. Order Number DE93785284. Source: 
OSTI; NTIS (US Sales Only). 

The characteristic signs of chlorosis in damaged spruces sug- 
gest that the trees suffer from serious photoinhibition of their 
photosynthesis apparatus. The site of attack is the D-1 protein in 
the reaction centre of photosystem Il. Fumigation experiments un- 
der controlled conditions confirmed that the turnover of D-1 protein 
reacts very sensitively to stress. Little stress first of all results in an 
increase in the content of D-1 protein, calculated on chiorophyll. 
Higher stress leads to the content of D-1 protein being lowered. As 
a consequence, the photosynthesis activity of the fumigated trees 
declines as well. D-1 protein synthesis is significantly increased in 
spruces fumigated with ozone. Tests in the field by means of 
chlorophyll fluorescence show that the number of active centres in 
photosystem II is smaller in damaged tress than in non-damaged 
ones, while the content of D-1 protein is mostly higher. Only in 
spring is a distinct decrease in the content of D-1 protein noted in 
damaged spruces, which is associated with a low in the activity of 
photosystem Il. (orig./UWA). 


21671 (CONF-901 1325-, pp 25.1-25.41) Nitrogen- 
assimilation and protein synthesis rates in spruces in relation 
to the ’new-type’ forest decline. Weidner, M. (Koeln Univ. (Ger- 
many). Botanisches Inst.); Engel, B.; Hey, M.; Hilgers, U.; Loeffel, 
U.; Pajak, E.; Schmidt, B.; Schmitz, H.; Weber, P. Ministerium fuer 
Umwelt, Raumordnung und Landwirtschaft des Landes Nordrhein- 
Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In German). 
From 2. status colloquium on air pollutants and forest decline; 
Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings of the 
second status colloquium held at the Ministry of the Interior of 
North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. Or- 
der Number DE93785284. Source: OSTI; NTIS (US Sales Only). 

Spruce neddies contain all enzymes necessary for assimilatory 
nitrate reduction. The capacity at least equals that of the mykor- 
rhized fine roots. Nitrogen dioxide stimulates the needle enzyme 
3-4 fold. Airborne nitrogen oxides seem to be the major source. 
Protein synthesis rates in spruce needles are increased by 30% 
and 55%, respectively in the light and in the dark in damaged adult 
trees. Since protein content is not increased, this enhancement 
might indicate a compensation for a likewise enhanced rate of pro- 
tein degradation, or a higher rate of synthesis of enzymes/proteins 
involved in repair-, detoxification- or protection-mechanisms. 
Cyanide-resistant, but not overall-respiration is markedly higher in 
sick trees, showing needie discoloration and needle loss. A quanti- 
tative test has been established for measuring the in vivo rate of 
TTC-reduction in spruce needles, an increase of which - as ob- 
served in a fumigation and a fertilization experiment - may indicate 
photooxidative stress. (orig/UWA). 


21672 (CONF-9011325—, pp. 26.1-26.28) Biochemical and 
microstructural investigations on leaf organs of beech trees 
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and spruces within the framework of the projects Fumigation 
experiment Kettwig’ and ‘Open-top chamber experiment 
Eggegebirge’ of the ‘Landesanstalt fuer Immissionsschutz’ 
(LIS). Wild, A. (Mainz Univ. (Germany). Inst. fuer Allgemeine 
Botanik); Schmitt, V. Ministerium fuer Umwelt, Raumordnung und 
Landwirtschaft des Landes Nordrhein-Westfalen, Duesseldorf (Ger- 
many). Aug 1991. 616p. (In German). From 2. status colloquium 
on air pollutants and forest decline; Duesseldorf (Germany); 12-14 
Nov 1990. In Proceedings of the second status colloquium held at 
the Ministry of the Interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14, 1990. Order Number DE93785284. Source: 
OSTI; NTIS (US Sales Only). 

The impact of long-term fumigation using mixtures of gaseous 
pollutants on the biochemism and histology of the leaf organs of 
spruces and beech trees was investigated. Both tree species 
exhibited the most marked, visible damage in areas of pollution de- 
fined, in terms of nuisances, as clean-air areas, i.e., in areas 
where the Oz nuisance is dominant. Along with increasing damage 
to the needles, the contents of chlorophyll and of components of 
the electron transport chain in spruces decreased; the activity of 
phosphoenol pyruvate carboxylase and the concentrations of the 
different stress metabolites increased. By contrast, soluble proteins 
and the activity of peroxidases were most distinctly increased in ar- 
eas defined as centres of pollution. NPK fertilization hardly 
influences the degree of damage. Very high calcium and low man- 
ganese contents were found. In beech trees, fertilization effects in 
part outstripped pollutant effects. With the exception of ascorbate, 
the concentration of the investigated metabolites and visible dam- 
age were correlated. (orig/UWA). 


21673 (CONF-9011325-, pp. 27.1-27.32) Assimilation of 
carbon, and transport of assimilates in spruces under the in- 
fluence of atmospheric pollutants, especially ozone. Schatten, 
T. (Koeln Univ. (Germany). Botanisches Inst.); Willenbrink, J. Minis- 
terium fuer Umwelt, Raumordnung und Landwirtschaft des Landes 
Nordrhein-Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (in 
German). From 2. status colloquium on air pollutants and forest 
decline; Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings 
of the second status colloquium held at the Ministry of the interior 
of North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. 
Order Number DE93785284. Source: OSTI; NTIS (US Sales Only). 

Four-year-old spruces were treated in three series (Mai, August, 
October) with filtered air and with 100 and 200 ppb O3. Os3- 
fumigation (12 hours/day) entails after six weeks a reduction in the 
rate of photosynthesis, which becomes constantly more pro- 
nounced between May and October (approximately 40 per cent), 
and in stomatal conductivity, while CO, in the mesophyll and the 
content of chlorophyll remain unchanged. Seven days after 4C 
pulsed labelling, some 30 per cent of '4C is verifiable outside the 
labelled lateral shoot. After ozone exposure, the starch and sac- 
charose content of the bark and root as well as the portion of 
labelled substances are reduced, while saccharose in young nee- 
dies remains more intensely labelled than in control plants. Ozone 
obviously hampers the distribution of assimilates (allocation and 
partitioning). The fact that photosynthesis and the saturation of the 
phloem with assimilates are impaired suggests that ozone disturbs 
the integrity of the plasma membrane. (orig/UWA). 


21674 (CONF-9011325-, pp. 28.1-28.28) Physiological 
methods for early indication of novel tree damage in spruces 
at the open-top chamber station (OTC) in the Eggegebirge 
(LIS). Willenbrink, J. (Koeln Univ. (Germany). Botanisches Inst.); 
Augustin, U.; Bracht-Nienaber, M. Ministerium fuer Umwelt, Rau- 
mordnung und Landwirtschaft des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany). Aug 1991. 616p. (In German). From 2. 
status colloquium on air pollutants and forest decline; Duesseldorf 
(Germany); 12-14 Nov 1990. In Proceedings of the second status 
colloquium held at the Ministry of the Interior of North-Rhine West- 
phalia, Duesseldorf, November 12-14, 1990. Order Number 
DE93785284. Source: OSTI; NTIS (US Sales Only). 

In spruce needles, the net rate of photosynthesis, transpiration, 
stomatal conductance, concentration of CO, in the needles, starch 
content and sugar content were measured. Under ozone fumiga- 
tion (up to 600 wg O3), a decrease in photosynthesis and a 
reduction of the contents of chlorophyll and carotinoid, as well as 





of stomatal conductance, are noted after 10-20 days. The young 
needles of plants in the fog tunnel, the field, and the chambers 
supplied with ordinary air obviously suffer from starch congestion 
and reduced water use efficiency. The already known, pollutant- 
induced impairment of ‘carboxylation efficiency’ is corroborated. In 
all likelihood, nuisances do not affect photosynthesis directly but 
rather the plasma membranes. If at all, the net rate of photosynthe- 
sis can only be used jointly with the established carboxylation 
efficiency, the ratio of transpiration to photosynthesis, and the 
starch content as a parameter for early indication. (orig/UWA). 


21675 (CONF-9011325-, pp. 9.1-9.18) Trend of forest de- 
cline in North-Rhine Westphalia. Schoeller, W. (Landesanstalt 
fuer Oekologie, Landschaftsentwicklung und  Forstplanung 
Nordrhein-Westfalen, Recklinghausen (Germany)). Ministerium fuer 
Umwelt, Raumordnung und Landwirtschaft des Landes Nordrhein- 
Westfalen, Duesseldorf (Germany). Aug 1991. 616p. (In German). 
From 2. status colloquium on air pollutants and forest decline; 
Duesseldorf (Germany); 12-14 Nov 1990. In Proceedings of the 
second status colloquium held at the Ministry of the Interior of 
North-Rhine Westphalia, Duesseldorf, November 12-14, 1990. Or- 
der Number DE93785284. Source: OSTI; NTIS (US Sales Only). 

In North-Rhine Westphalia (NRW), adverse effects on forests 
from air pollution have long been a common phenomenon but used 
to be restricted to the major industrial centres on the Rhine and 
Ruhr. Only since the 80s are they being observed in clean air ar- 
eas. Following an inquiry with forestry offices everywhere in the 
Federal Republic of Germany in 1982, the forest survey for NRW 
was conducted already in 1983 and has been continued to data on 
a systematic sampling basis. Over the 8-year period of survey, 
damage to NRW forests on the whole has shifted from 34.2 per 
cent in 1983 to 45.6 per cent in 1987. With certain qualifications, 
spruce and pine have experienced a recovery. Oak, after years of 
detoriation, has distinctly recovered in 1990; by contrast, beech is 
declining considerably. All in all 42.1 per cent of all NRW forest is 
damaged. (orig./UWA). 


21676 (CONF-9206339-1) State of the art: Ecological 
biomarkers. Shugart, L.R. Oak Ridge National Lab., TN (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From NATO 
ARW on use of biomarkers in assessing health and environmental 
impacts of chemical pollutants; Luso (Portugal); 1-5 Jun 1992. Or- 
der Number DE93006621. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division publication no. 4018. 

It is especially diificult to demonstrate the effect of environmental 
pollution at the Ecosystem level, where populations and communi- 
ties are studied. Although pollution can produces stress at the 
Ecosystem level, the response observed is latent and so far re- 
moved from the initial event of exposure that causality is almost 
impossible to establish. Risk assessment to date has relied on 
models that use toxicity data and physical properties of chemicals. 
This approach has been ineffective at the Ecosystem level be- 
cause of the complexity of pollutants in the environment and the 
variability in susceptibility of the numerous species present. The 
use of biological responses (biomarkers) in organisms present in a 
polluted environment is an approach that may resolve some of the 
problems outlined. Chemicals are known to elicit measurable and 
characteristic biological responses in exposed organisms. Such 
evidence can provide a link between exposure and effect. Unfortu- 
nately, this area of endeavor has received little attention until 
recently. It has only been within the past several years that authori- 
tative texts have become available to document the application of 
this promising approach. 


21677 (DOE/ER/13547—-4) Solid-matrix luminescence analy- 
sis: Progress report, 1 November 1991-15 January 1993. 
Hurtubise, R.J. Wyoming Univ., Laramie, WY (United States). Dept. 
of Chemistry. 15 Jan 1993. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-86ER13547. Order 
Number DE93012993. Source: OSTI; NTIS; GPO Dep. 

Several interactions with lumiphors adsorbed on filter paper were 
elucidated from experiments with moisture, modulus and heavy- 
atom salts. The data were interpreted using static and dynamic 
quenching models, heavy-atom theory, and a theory related to the 
modulus of paper. With cyclodextrin-salt matrices, it was shown 
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that 10% a-cyclodextrin/NaCl was very effective for obtaining 
strong room-temperature fluorescence and moderate room- 
temperature phosphorescence from adsorbed stereoisomeric 
tetrols. Extensive photophysical information was obtained for the 
four tetrols on 10% a-cyclodextrin/NaCl. The photophysical infor- 
mation acquired was used to develop a method for characterizing 
two of the tetrols. Work with model compounds adsorbed on 
deuterated sodium acetate showed that C-H vibrations in the un- 
deuterated sodium acetate were not responsible for the 
deactivation of the excited triplet state in the model phosphors in- 
vestigated. A considerable amount of solution luminescence and 
solid-matrix luminescence data were compared. The most impor- 
tant finding was that in several cases the room-temperature 
solid-matrix luminescence quantum yields were greater than the 
solution low-temperature quantum yield values. 


21678 (KFK-PEF—98) Histological and histochemical inves- 
tigations on the nutrient dynamics in forest trees with regard 
to new-type forest decline. Fink, S. (Freiburg Univ. (Germany). 
Inst. fuer Forstbotanik und Baumphysiologie). Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Sep 1992. 96p. (In German). Contract PEF 83/010/1A;PEF 
87/008/1A. Order Number DE93786026. Source: OSTI; NTIS (US 
Sales Only). 

It was the aim of the realized investigations to first develop diag- 
nostic criteria for the delineation of forest damages caused by 
nutrient disturbances from those caused by other abiotic and biotic 
causes; second, the more detailed analysis of the distribution and 
chemical binding form of mineral elements. For this, microscopical 
and histochemical analyses were applied. Damages caused by min- 
eral deficiencies (esp. Mg) are predominant in the higher altitudes 
of our ’Mittelgebirge’. Direct damages by ozone or acid precipita- 
tion to the needles could be mainly excluded. Microscopical 
distribution patterns of calcium in needles showed a concentration 
as pectate in the walls of the phloem and as Ca-oxalate at the 
external walls of the mesophyll cells and within the walls of the epi- 
dermal cells. Acid deposition causes leaching from the outer 
epidermal walls. Impact of ozone increases Ca-influx into the cells 
which can lead to damages. (orig./UWA) With 74 figs., 222 refs. 


21679 (NEI-DK-1124) Assessment of human exposure ef- 
fects of nitrous acid. Rasmussen, T.R. (University of Aarhus. 
Institute of Environmental and Occupational Medicine (Denmark)); 
Kjaergaard, S.K.; Brauer, M. Nordisk Gasteknisk Center, Hoer- 
sholm (Denmark). Jan 1993. 40p. Order Number DE93784744. 
Source: OSTI; NTIS. 

The study aimed at an estimation of the relative contribution of 
nitrous acid to measurable human exposure effects in relation to 
indoor environments with unvented gas combustion. Fifteen medi- 
cally examined totally healthy non-smoker adults aged between 22 
and 57 years were exposed in a double-blind, balanced design 
(3x3 latin square) to clean air and nitrous acid (HONO) concentra- 
tion in an empty 74 m® climate chamber. 3 teams of 5 subjects 
each were randomly exposed and the latin square was selected at 
random. Each exposure period was 3.5 hours and preceded by a 1 
hour base-line pre-exposure measurement period. After 1 hr 40 
minutes the subjects exercised for ten minutes on bicycle ergome- 
ters in order to increase the uptake of HONO by increasing 
ventilatory rate 3-4 fold. Workloads were calculated individually and 
ranged from 21800-34600 kpm/h. During the 10 minutes the test 
subjects were mouth-breathing to encourage deeper penetration of 
nitrous acid in the respiratory system so as to induce a mild cool- 
ing which would increase their responsiveness to irritants. The 
amount of deliverable H* was estimated at 16.350 nmoles with ex- 
posure to 395 ppb HONO with subjects breathing at the rate of 5 L 
min-—'. It was assumed that HONO is efficiently absorbed into the 
respiratory system. Details are given of the results. Findings were 
highly variable, largely negative effects of exposure to nitrous acid 
which appear similiar to results seen in nitrogen dioxide exposure 
studies. It is concluded to be unlikely that HONO exposures alone 
can be responsible for exposure misclassification in NOz exposure 
studies. (AB) (52 refs.). 
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21680 (DOE/CE/34023-T1) Gene transcription and electro- 
magnetic fields: Final progress report. Henderson, A.S. Hunter 
Coll., New York, NY (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
89CE34023. Order Number DE93010854. Source: OSTI; NTIS; 
GPO Dep. 

Our overall aim is to obtain sufficient information to allow us to 
ultimately determine whether ELF EM field exposure is an initiating 
factor in neoplastic transformation and/or if exposure can mimic 
characteristics of the second-step counterpart in neoplastic dis- 
ease. This aim is based on our previous findings that levels of 
some transcripts are increased in cells exposed to EM fields. While 
the research is basic in nature, the ramifications have bearing on 
the general safety of exposure to EM fields in industrial and every- 
day life. A large array of diverse biological effects are reported to 
occur as the result of exposure to elf EM fields, suggesting that the 
cell response to EM fields is at a basic level, presumably initiated 
by molecular and/or biophysical events at the cell membrane. The 
hypothesized route is a signal transduction pathway involving 
membrane calcium fluxes. Information flow resulting from signal 
transduction can mediate the induction of regulatory factors in the 
cell, and directly affect how transcription is regulated. 


21681 (DOE/ER/13214—10) Effects of freezing and cold ac- 
climation on the plasma membrane of isolated protoplasts: 
Progress report, May 16, 1992—January 9, 1993. Steponkus, P.L. 
Cornell Univ., Ithaca, NY (United States). Dept. of Soil, Crop and 
Atmospheric Sciences. [1993]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-84ER13214. 


Order Number DE93013329. Source: OSTI; NTIS; GPO Dep. 

Our goal is to provide a mechanistic understanding of the cellu- 
lar and molecular aspects of freezing injury and cold acclimation 
from a perspective of the structural and functional integrity of the 


plasma membrane — the primary site of freezing injury in winter ce- 
reals. We have utilized protoplasts isolated from leaves of winter 
rye (Secale cereale L. cv Puma) to study the cryobehavior of the 
plasma membrane during a freeze/thaw cycle. The focus of our 
current studies is on lesions in the plasma membrane that result 
from severe freeze-induced dehydration and result in the alteration 
of the semipermeable characteristics of the plasma membrane so 
that the protoplasts are osmotically unresponsive. In protoplasts 
isolated from non-acclimated rye leaves (NA protoplasts), injury is 
associated with the formation of aparticulate domains in the plasma 
membrane, aparticulate lamellae subtending the plasma mem- 
brane, and lamellar-to-hexagonal II phase transitions in the plasma 
membrane and the subtending lamellae. However, lamellar-to- 
hexagonal Il phase transitions are not observed following severe 
dehydration of protoplasts isolated from cold-acclimated rye leaves 
(ACC protoplasts). Rather, injury is associated with the “fracture- 
jump lesion,” which, in freeze-fracture electron microscopy studies, 
is manifested as localized deviations in the fracture face of the 
plasma membrane. The fracture plane “jumps” from the plasma 
membrane to either subtending aparticulate lamellae or aparticulate 
regions of various endomembranes (predominantly chloroplast en- 
velopes) that are in close apposition with the plasma membrane. 


21682 (ETDE-mf-93786030) The effect of increased artifi- 
cial and solar UV-B radiation in combination with increased 
temperature and carbon dioxide concentration on the growth 
and gas exchange of selected plants. Karlsruher Beitraege zur 
Entwicklungs- und Oekophysiologie der Pflanzen. Mark, U. 
Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer Bio- und Geowis- 
senschaften. 6 May 1992. 221p. (in German). Order Number 
DE93786030. Source: OSTI; NTIS (US Sales Only). 

The present thesis describes in its first part the wavelength- 
dependent and fluencerate-dependent effect of artificial UV-B 
radiation in the presence of relatively high PAR (6000 W xenon 
lamp) on growth and gas exchange of sunflower- and 
cornseedlings. The second part is a comparison of the effects of 
the two different solar UV-B conditions on growth and gas ex- 
change of sunflower- and cornseedlings during their cultivation at a 
south European location (Portugal) in plant growth chambers, using 
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different UV-transmitting filters as covers (ozone filter technique), 
under conditions of constant temperature and diurnal temperature 
changes customary to the location. The two last parts deal with the 
impact of the greenhouse effect on growth and gas exchange. 
Increased diurnal temperature changes and increased CO, con- 
centrations were simulated in the differently UV-B irradiated plant 
growth chambers. The thesis concludes with the discussion of the 
ecological relevance of increased environmentally relevant factors 
such as UV-B, temperature, and COz. (orig.). 


21683 (LA-UR-93-1099) Momentum induced by laser- 
tissue interaction. Dingus, R.S. Los Alamos National Lab., NM 
(United States). [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
930159-22: OE/LASE '93: International Society for Optical 
Engineering (SPIE) conference, Los Angeles, CA (United States), 
16-23 Jan 1993). Order Number DE93010737. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Impulsive momentum is imparted to residual tissue during 
pulsed-laser ablation because the moss ablated is generally 
ejected with a sizable velocity. Accurate measurements of the im- 
pulse are possible, which can provide an important monitor of the 
ablation process. Simple models can be used to predict the im- 
pulse under a variety of conditions; in some cases, complex 
radiation-hydrodynamic code calculations are required. In this pa- 
per, this modeling is discussed along with the dependence of 
momentum on the pulsed heating and target conditions. Momen- 
tum measurement techniques are discussed briefly. The behavior 
is explained in terms of dimensionless parameters and the impulse 
coupling coefficient as a function of incident fluence, which has a 
well defined threshold as well as a maximum. Complications in the 
mixed liquid-vapor phase are also addressed. 
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21684 (CONF-930304—10) Martin Marietta Energy Systems 
Material Safety Data Sheet Program. Pierce, L.B.; Gray, L.M. 
Oak Ridge National Lab., TN (United States). 29 Mar 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 205. American Chemical Society 
national meeting; Denver, CO (United States); 28 Mar - 2 apr 1993. 
Order Number DE93010345. Source: OSTI; NTIS; GPO Dep. 
Martin Marietta Energy Systems (Energy Systems) Material 
Safety Data Sheet (MSDS) Program was established in 1985 to 
provide health and safety information to Energy Systems employ- 
ees and to meet OSHA’s Hazard Communication Material Safety 
Data Sheet requirements. In 1992, the system was modified and 
incorporated into Energy Systems Hazardous Materials Information 
System (HMIS)-MSDS Module to assist in the support of the haz- 
ardous material inventory requirements. (See Context Diagram, 
Exhibit A.) The MSDS Module runs under Computer Associates 
data base (CADB) software on a VAX computer. The system con- 
tains approximately 20,000 MSDSs with over 1,000 new, duplicate, 
and revised sheets being processed each month. The system mon- 
itors, tracks and controls the acquisition and processing of MSDSs 
to ensure a sheet is obtained andmade available for all hazardous 
materials. The system supplies Energy Systems employees and 
visitors real-time access to MSDS information. The system sup- 
ports two types of data sheets: a long form for highly hazardous 
and/or utilized materials (MSDS) and a more economical short 
form, Material Safety Reference Sheet (MSRS) that is used in 
conjunction with the vendor supplied MSDS to meet regulatory re- 
quirements. All hazardous materials are evaluated and assigned 
fire, health, and reactivity ratings, along with other straight-forward 
criteria. All vendor supplied MSDSs are technically reviewed and 
researched for accuracy. The MSDS data base is multi-functional 
and easy to operate. This allows the system to meet the needs of 
many analogous programs and activities within Energy Systems 
including Carcinogen Control, Reproductive Hazard Control, Haz- 
ardous Material Management, Waste Minimization, Emergency 
Response, SARA Reporting, Hazard Communications, and Safety. 





21685 (PNL-8565) Evaluation of S-101 course “Supervi- 
sors’ Orientation to Occupational Safety in DOE” taught in 
Kansas City, Missouri, August 4-7, 1992. Wright, T.S. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1993. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93010366. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE”, (S-101) which was conducted August 4-7, 1992 at 
Allied Signal, in Kansas City, Missouri. Sections 1.1 and 1.2 of this 
report summarize the quantitative course evaluations that trainees 
provided upon completion of the course. Section 1.3 summarizes 
the trainees written comments on the course and Section 1.4 pro- 
vides examination results. Appendix A provides a transcript of the 
trainees’ written comments and Appendix B presents the trainee 
evaluation form which students were asked to complete. 


21686 (PNL-8566) Evaluation of S-101 course “Supervi- 
sors’ Orientation to Occupational Safety in DOE” taught in 
Argonne, Illinois, August 18-21, 1992. Wright, T.S. Pacific North- 
west Lab., Richland, WA (United States). Mar 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010364. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE”, (S-101) which was conducted August 18-21 at Ar- 
gonne National Laboratory, in Argonne, Illinois. Sections 1.1 and 
1.2 of this report summarize the quantitative course evaluations 
that trainees provided upon completion of the course. Section 1.3 
provides written comments, and section 1.4 provides the attendees 
examination results. Appendix A provides a transcript of the 
trainees’ written comments. The students commented that both in- 
structors were knowledgeable and interesting. This is reflected in 
the ratings. Appendix B provides the trainee evaluation form. 


21687 (PNL-8571) Evaluation of S-101 course “Supervi- 
sors’ Orientation to Occupational Safety in DOE” taught in 
Stanford, California, October 6-9, 1992. Wright, T.S. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93011238. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE”, (S-101) which was conducted October 6-9, 1992 
at Stanford Linear Accelerator, in Stanford, California. Sections 1.1 
and 1.2 of this report summarize the quantitative course evalua- 
tions that trainees provided upon completion of the course. Section 
1.3 summarizes the trainees written comments on the course and 
Section 1.4 provides examination results. Appendix A provides a 
transcript of the trainees’ written comments and Appendix B 


presents the trainee evaluation form which students were asked to 
complete. 
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21688 (DOE/CE/15500-T2) Commercialization of atom in- 
terferometers for borehole gravity gradiometry: Quarterly 
report, January—March 1993. Clauser, J.F. Clauser (John F.), Wal- 
nut Creek, CA (United States). 1993. 6p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG49-92CE15500. 
Order Number DE93013269. Source: OSTI; NTIS; GPO Dep. 

Naturally, as higher resolution and/or range is specified the re- 
construction accuracy deteriorates. With too fine a resolution and/ 
or at to great a range, the reconstructed density acquires suffi- 
ciently large error as to be meaningless. For a specified instrument 
accuracy we thereby determined the range and resolution limits of 
our instrument. Not surprisingly, as the instrumental accuracy im- 
proves, greater range and/or resolution is fostered.in a given ring 
surrounding a single borehole, by using data from that hole alone, 
one can determine only the lowest Fourier coefficients of its az- 
imuthal mass distribution. If a single mass anomaly is localized 
somewhere on that ring, then its range, bearing, elevation and 
mass can be determined. However, an ambiguity remains as to 
whether it is a positive mass in the specified direction or a negative 
one in the antipodal direction. With ideal instruments and corre- 
lated measurements taken from two adjacent holes it is possible to 
have very high azimuthal resolution. However, minuscule instru- 
mental error quickly reduces this enhancement to essentially a 
determination of no more than information regarding the second 
Fourier component of the azimuthal resolution. Thus with data from 
two holes, two independent localized mass anomalies can be lo- 
cated. Presumably, the use of correlated data from N holes can, in 
turn locate N localized mass anomalies, although a direct calcula- 
tion to prove this conjecture was beyond the scope of the current 
project and computer power. By limiting the range and number of 
points considered for the one hole problem, the accuracy and reso- 
lution of the one and two hole solutions was found comparable 
with that of the two hole solution, but with the latter exhibiting twice 
the azimuthal accuracy w.r.t the former. Depth and range 
resolution deteriorate with increasing range from the hole, and si- 
multaneously with increasing instrumental error. 


21689 (DOE/ER/14049-4) Energy related studies utilizing 
K-feldspar thermochronology: Progress performance report, 
1990-1993. California Univ., Los Angeles, CA (United States). 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG03-89ER14049. Order Number DE93013137. 
Source: OSTI; NTIS; GPO Dep. 

Two distinct sources of information are available from a 4°Ar/9®Ar 
step-heating experiment: the age spectrum and Arrhenius pilot. 
Model ages are calculated from the flux of radiogenic argon (*°Ar*) 
(assuming trapped argon of atmospheric composition) relative to 
the reactor produced °°Ar evolved during discrete laboratory heat- 
ing steps. With the additional assumption that the °°Ar is uniformly 
distributed within the sample, we can infer the spatial distribution of 
the daughter product. ne associated Arrhenius plot, derived by 
plotting the diffusion coefficient (obtained from the inversion of the 
39" release function assuming a single domain) against the in- 
verse temperature of laboratory heating, are a convolution of the 
parameters which characterize the individual diffusion domains 
(whether these be dictated by varying length scale, energetics, 
etc.). However, many and perhaps Most “°Ar®*Ar age spectra for 
slowly cooled alkali feldspars are significantly different from model 
age spectra calculated assuming a single diffusion-domain size. In 
addition, Arrhenius plots calculated from the measured loss of °° Ar 
during the step heating experiment show departures from linearity 
that are inconsistent with diffusion from domains of equal size. By 
extending the single diffusion-domain closure model (Dodsontype) 
to apply to minerals with a discrete distribution of domain sizes, we 
obtained an internally consistent explanation for the commonly ob- 
served features of alkali feldspar age spectra and their associated 
Arrhenius plots. 


21690 (INFO-0373) Deformed glacial deposits of Pas- 
samaquoddy Bay area, New Brunswick: Products of seismic 
shaking?. Kumarapeli, S. (Concordia Univ., Loyola Campus, Mon- 
treal, PQ (Canada)). Multi-Agency Group for Neotectonics in 
Eastern Canada (MAGNEC) (Canada); Atomic Energy Control 
Board, Ottawa, ON (Canada). Mar 1990. [66p.] Order Number 
DE93614211. Source: OSTI; NTIS (US Sales Only); INIS. 

The New Brunswick-Maine border area, centred around Pas- 
samaquoddy Bay, is characterized by a distinctly higher level of 
seismic activity compared with the very low level background 
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activity of the region. In this same general area, post-glacial defor- 
mation including faulting, has been observed in glaciofluvial and 
ice contact deposits and the possibility that these structures may in 
some way related to neotectonic movements in the area has been 
suggested. A study was undertaken to document these structures 
and to investigate their origin. The studies show that structures re- 
lated to collapse of sediments due to melting of buried ice masses 
are the most prominent post-depositional structures in the glacial 
sediments. A second group of structures includes failure phenom- 
ena such as slumping. These require the action of a mechanism 
leading to reduction of sediment strength which could be achieved 
by seismic shaking. However, such failure phenomena could also 
be brought about by non-seismic processes, thus a unique 
interpretation of the origin of these structures is difficult, if not im- 
possible. Since seismic shaking is the most effective, regionally 
extensive trigger of a broad group of failure phenomena in soft 
sediments, the related structures are usually spread over a large 
area, but are restricted to a very short time gap. Although the es- 
tablishment of such space and time relationships may be feasible, 
for example in extensive lake deposits, it is difficult to do so in 
patchy laterally variable deposits such as the glacial deposits in 
Passamaquoddy Bay area. 


21691 (LA-—12471-PR) Water supply at Los Alamos during 
1990: Progress report. Purtymun, W.D. (Los Alamos National 
Lab., NM (United States)); McLin, S.G.; Stoker, A.K.; Maes, M.N.; 
Hammock, B.G. Los Alamos National Lab., NM (United States). 
Feb 1993. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008853. Source: OSTI; NTIS; GPO Dep. 

Municipal potable water supply during 1990 was 1,642 x 106 
gallons from wells in three fields. The nonpotable water supply 
used exclusively for industry was about 9 x 10® gallons from the 
spring gallery in Water Canyon. ne nonpotable water used for irri- 
gation was 2.2 x 10® gallons from the Guaje Reservoir and 4.6 x 
106 gallons from the Los Alamos Reservoir. Thus, the total water 
usage in 1990 was about 1,658 x 10® gallons. Water supply was 


satisfactory in that production met demand, and water quality in the 
distribution system was in compliance with State and Federal regu- 
lations. A new well, Otowi-1, was completed in August 1990 at a 
depth of 2,497 ft with a water level of 675 ft. Step and aquifer tests 
indicated that the well will have a yield of from 800 to 1,000 gal- 
lons per minute when construction is completed. 


21692 (LA-UR-93-201) Prognostic cloud water in the Los 
Alamos general circulation model. Kristjansson, J.E.; Kao, C.Y.J. 
Los Alamos National Lab., NM (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930140-3: International specialty confer- 
ence: the role of meteorology in managing the environment in the 
1990s, Scottsdale, AZ (United States), 26-28 Jan 1993). Order 
Number DE93007381. Source: OSTI; NTIS; INIS; GPO Dep. 

Most of today’s general circulation models (GCMS) have a 
greatly simplified treatment of condensation and clouds. Recent ob- 
servational studies of the earth’s radiation budget have suggested 
cloud-related feedback mechanisms to be of tremendous impor- 
tance for the issue of global change. Thus, there has arisen an 
urgent need for improvements in the treatment of clouds in GCMS, 
especially as the clouds relate to radiation. In the present paper, 
we investigate the effects of introducing pregnostic cloud water into 
the Los Alamos GCM. The cloud water field, produced by both 
stratiform and convective condensation, is subject to 3-dimensional 
advection and vertical diffusion. The cloud water enters the radia- 
tion calculations through the long wave emissivity calculations. 
Results from several sensitivity simulations show that realistic 
cloud water and precipitation fields can be obtained with the ap- 
plied method. Comparisons with observations show that the most 
realistic results are obtained when more sophisticated schemes for 
moist convection are introduced at the same time. The model's 
cold bias is reduced and the zonal winds become stronger, due to 
more realistic tropical convection. 


21693 (LA-UR-93-895) Pulse-mode measurement of har- 
monic generation in rock. Johnson, P.A. (Los Alamos National 
Lab., NM (United States)); Meegan, G.D.; McCall, K.R.; Shankland, 
T.J.; Guyer, R.A.; Bonner, B.P. Los Alamos National Lab., NM 
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(United States). [1993]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9306129-3: 13. international symposium on nonlinear acoustics, 
Bergen (Norway), 28 Jun - 2 jul 1993). Order Number 
DE93010709. Source: OSTI; NTIS; GPO Dep. 

One goal in our research is to quantify frequency content modifi- 
cation caused by nonlinear elasticity that may take place during 
seismic wave propagation. To this end, we have conducted ultra- 
sonic experiments in rock, analogous to those conducted in gas, 
for study of spectral changes from harmonic generation that take 
place along the wave path. For a material with cubic anharmonic- 
ity, the amplitude of the 2u harmonic is shown to be proportional 
to xk?U?, where w is the angular frequency, x is the propagation 
distance, k is the wave vector. and U is the displacement ampli- 
tude at w. Experiments in sandstone focused on confirming this 
result showed that Us,, was linearly proportional to distance x. At 
fixed x, the amplitude of w scaled as frequency squared (k*) and 
as sourceamplitude squared (U?). Thus the fundamental prediction 
of the 2w harmonic in rock with cubic anharmonicity was con- 
firmed. The compressional nonlinear modulus B was measured to 
be —7x10°+/—23%. 


21694 (LBL-33133) Modeling heterogeneous and fractured 
reservoirs with inverse methods based on iterated function 
systems. Long, J.C.S.; Doughty, C.; Hestir, K.; Martel, S. 
Lawrence Berkeley Lab., CA (United States). May 1992. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-9211210-1: 3. international 
reservoir characterization technical conference, Tulsa, OK (United 
States), 3-5 Nov 1992). Order Number DE93007658. Source: 
OSTI; NTIS; GPO Dep. 

Fractured and heterogeneous reservoirs are complex and difficult 
to characterize. In many cases, the modeling approaches used for 
making predictions of behavior in such reservoirs have been unsat- 
isfactory. In this paper we describe a new modeling approach 
which results in a model that has fractal-like qualities. This is an in- 
verse approach which uses observations of reservoir behavior to 
create a model that can reproduce observed behavior. The model 
is described by an iterated function system (IFS) that creates a 
fractal-like object that can be mapped into a conductivity distribu- 
tion. It may be possible to identify subclasses of Iterated Function 
Systems which describe geological facies. By limiting the behavior- 
based search for an IFS to the geologic subclasses, we can 
condition the reservoir model on geologic information. This 
technique is under development, but several examples provide en- 
couragement for eventual application to reservoir prediction. 


21695 (ORNL/FTR-4505) [Parallel processors in meteorol- 
ogy and real applications on parallel systems]: Foreign trip 
report, November 22-27, 1992. Worley, P.H. Oak Ridge National 
Lab., TN (United States). 9 Dec 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93008784. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The traveler attended the Fifth ECMWF (European Centre for 
Medium-Range Weather Forecasts) Workshop on Use of Parallel 
Processors in Meteorology and the Second RAPS (Real Applica- 
tions on Parallel Systems) Workshop on Standards and 
Benchmarking in Parallel Computing, which was held in conjunc- 
tion with the ECMWF workshop. Both workshops featured many 
presentations and other activities of interest to ORNL research pro- 
grams using parallel processing, particularly in the area of climate 
modelling. The traveler presented a talk describing the current sta- 
tus of work on parallelizing the Community Climate Model CCM2, 
which is a collaborative project involving ORNL, Argonne National 
Laboratory, and the National Center for Atmospheric Research. 
The traveler also held numerous technical discussions on issues 
having direct relevance to ORNL and DOE research programs. 


21696 (SAND—92-2152C) The influence of strain rate and 
sample inhomogeneity on the moduli and strength of welded 
tuff. Martin, R.J. Ill (New England Research, Inc., White River 
Junction, VT (United States)); Boyd, P.J.; Noel, J.S.; Price, R.H. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930644-6: 34. US symposium 





on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
Order Number DE93009626. Source: OSTI; NTIS; INIS; GPO Dep. 
A series of constant strain rate, unconfined compression experi- 
ments was performed on saturated welded tuff specimens collected 
from Busted Butte near Yucca Mountain, Nevada. Twenty spect. 
mens were loaded to failure at strain rates ranging from 10-*%s—' 
to 10-%s—', under ambient pressure and temperature conditions. 
The strength of the specimens showed a continuous decrease with 
decreasing strain rate between 10-° s-' and 10-5 s—'. At the 
highest strain rate, 10-° s—', strengths were less than those ob- 
served at 10-° s~', likely due to hydrofracturing within the 
specimen at rapid loading rates. Reduction in strength, correspond- 
ing to the decrease in strain rate, is explained in terms of stress 
corrosion cracking. A detailed examination of six specimens tested 
at a strain rate of 10-° s—', using acoustic wave velocities and CT 
scans, shows a correlation between the nature of the microstructure 
of the specimens and the observed strengths and elastic moduli. 


21697 (USGS-OFR-91-623) Photogeologic and kinematic 
analysis of lineaments at Yucca Mountain, Nevada: Implica- 
tions for strike-slip faulting and oroclinal bending. O'Neill, J.M.; 
Whitney, J.W.; Hudson, M.R. Geological Survey, Denver, CO 
(United States). 1992. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-92NV10874 ;Al08-78ET44802. 
Order Number DE93009873. Source: OST]; NTIS; INIS; GPO Dep. 

The main structural grain at Yucca Mountain, as seen from aerial 
photographs, is a pronounced north-trending linear fabric defined 
by parallel east-tilted fault-block ridges. The ridges are bounded on 
the west by normal faults that are easily recognizable on aerial 
photographs, mainly as isolated, colinear scarps in alluvium and as 
offset bedrock units. AH ridge-bounding to adjacent faults, most 
commonly by short northwest-trending fault splays. The generally 
north-trending high-angle faults primarily display down-to-the-west 
normal offset, but also have an auxiliary component of left-lateral 
slip. Left-lateral slip is indicated by offset stream channels, slicken- 
lines, and en echelon fault splays that are structurally linked, 
commonly by pull-apart grabens. These grabens, best seen on 
low-sun angle aerial photographs, rangefrom tens of meters to 
more than 3 kilometers wide. The smallest pull-apart zones are 
well developed along the Windy Wash and Solitario Canyon faults 
on the west side of Yucca Mountain; the largest of these features 
is interpreted to structurally link the Bow Ridge and Solitario 
Canyon faults in the north-central part of Yucca Mountain; the pro- 
nounced northwest-trending drainage system in this part of Yucca 
Mountain appears to be controlled by tension fractures related to 
left-lateral strike-slip movement on these north-trending faults. Mid- 
way Valley, directly east of this pull-apart graben, may also owe its 
origin, in part, to a pull-apart mechanism 


21698 (WHC-MR-0391) Field trip guide to the Hanford Site. 
Reidel, S.P.; Lindsey, K.A.; Fecht, K.R. Westinghouse Hanford 
Co., Richland, WA (United States). Nov 1992. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE93012612. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is designed to provide a guide to the key geologic 
and hydrologic features of the US Department of Energy’s Hanford 
Site located in south-central Washington. The guide is divided into 
two parts. The first part is a general introduction to the geology of 
the Hanford Site and its relation to the regional framework of south- 
central Washington. The second part is a road log that provides 
directions to important geologic features on the Hanford Site and 
descriptions of the locality. The exposures described were chosen 
for their accessibility and importance to the geologic history of the 
Hanford Site and to understanding the geohydrology of the Site. 


21699 (WSRC-RP-90-1010) SRS baseline hydrogeologic 
investigation: Summary report. Bledsoe, H.W. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Aadland, R.K.; 
Sargent, K.A. Westinghouse Savannah River Co., Aiken, SC 
(United States). Nov 1990. 511p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE93008153. Source: OSTI; NTIS; INIS; GPO Dep. 

Work on the Savannah River Site (SRS) Baseline Hydrogeologic 
Investigation began in 1983 when it was determined that the knowl- 
edge of the plant hydrogeologic systems needed to be expanded 
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and improved in response to changing stratigraphic and hydros- 
tratigraphic terminology and increased involvement by regulatory 
agencies (Bledsoe, 1984). Additionally, site-wide data were needed 
to determine flow paths, gradients, and velocities associated with 
the different aquifers underlying the plant site. The program was di- 
vided into three phases in order to allow the results of one phase 
to be evaluated and necessary changes and improvements incor- 
porated into the following phases. This report summarizes the 
results of all three phases and includes modified graphic logs, 
lithologic descriptions of the different geologic formations, profiles 
of each cluster site, hydrostratigraphic cross sections, hydrographs 
of selected wells within each cluster for the first full year of uninter- 
rupted water level measurements, potentiometric maps developed 
from data collected from all clusters, completion diagrams for each 
well, and a summary of laboratory tests. Additionally, the proposed 
new classification of hydrostratigraphic units at SRS (Aadiand and 
Bledsoe, 1990) has been incorporated. 


21700 (WSRC-TR-—92-300) Groundwater flow model for the 
General Separations Area, Savannah River Site. Westinghouse 
Savannah River Co., Aiken, SC (United States); GeoTrans, Inc., 
Sterling, VA (United States). 15 May 1992. 341p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93009911. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Savannah River Site (SRS) is a Department of Energy 
(DOE) facility located near Aiken, South Carolina. Assessment of 
groundwater flow rates and directions, potential contaminant trans- 
port times, and concentration of potential contaminants is required 
to determine current and future environmental effects resulting from 
releases by these facilities. Proposed closure actions and/or reme- 
dial alternatives also need to be evaluated. Numerical groundwater 
flow and solute transport models are a means of assessing the en- 
vironmental effects on the groundwater system. They provide a 
logical method of integrating all available data into a consistent 
framework for quantitative analysis. The results of groundwater 
models can be used directly for input to management decisions 
and design/construct issues or can provide input into risk assess- 
ment models for site evaluations. GeoTrans, Inc. was contracted 
by the Environmental Restoration Department of WSRC to develop 
a groundwater model of the entire General Separations Area 
(GSA). Of particular interest is the area surrounding the Mixed 
Waste Management Facility (MWMF) as shown in Figure 1.2. The 
model developed in this phase of the study will be used to assess 
groundwater flow issues for the entire GSA. The second phase of 
the study will address contaminant transport issues specific to the 
area surrounding the MWMF. 
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21701 (BNL-52360) Brookhaven highlights: [Fiscal year 
1992, October 1, 1991-September 30, 1992]. Rowe, M.S.; Co- 
hen, A.; Greenberg, D.; Seubert, L. (eds.). Brookhaven National 
Lab., Upton, NY (United States). 1992. 87p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO02-76CH00016. 
Order Number DE93012874. Source: OSTI; NTIS; INIS; GPO Dep. 

This publication provides a broad overview of the research pro- 
grams and efforts being conducted, built, designed, and planned at 
Brookhaven National Laboratory. This work covers a broad range of 
scientific disciplines. Major facilities include the Alternating Gradient 
Synchrotron (AGS), with its newly completed booster, the National 
Synchrotron Light Source (NSLS), the High Flux Beam Reactor 
(HFBR), and the RHIC, which is under construction. Departments 
within the laboratory include the AGS department, accelerator de- 
velopment, physics, chemistry, biology, NSLS, medical, nuclear 
energy, and interdepartmental research efforts. Research ranges 
from the pure sciences, in nuclear physics and high energy physics 
as one example, to environmental work in applied science to study 
climatic effects, from efforts in biology which are a component of 
the human genome project to the study, production, and character- 
ization of new materials. The paper provides an overview of the 
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laboratory operations during 1992, including staffing, research, 
honors, funding, and general laboratory plans for the future. 


6611 Classical and Quantum Mechanics 


Refer also to citation(s) 20799, 21807 


21702 (IC—91/402) Harmonic maps from a closed surface 
of higher genus to the unit 2-sphere. Wang Guofang. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Feb 1992. [7p.] 
Order Number DE93622850. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We obtain the existence of harmonic maps of degree one from a 
closed Riemann surface of genus greater than 1 with a metric ad- 
mitting a plane of symmetry to the unit 2-sphere. (author). 9 refs. 


21703 (IC—91/403) Harmonic maps from a closed surface 
of higher genus to a 2-sphere - 2. Wang Guofang. International 
Centre for Theoretical Physics, Trieste (Italy). Feb 1992. [9p.] Order 
Number DE93622851. Source: OSTI; NTIS (US Sales Only); INIS. 

We prove that there exists a harmonic map of degree 1 from a 
closed Riemann surface = of higher genus to a 2-sphere provided 
that £ is close to a 2-sphere. (author). 15 refs. 


21704 (1C—92/317) Scalar curvature and spherical-type Rie- 
mannian manifolds. Ezin, J.P. international Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [10p.] Order Number 
DE93622852. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper after reporting on Tanno and Weber conditions 
linked with closed conformal vector fields for a Riemannian com- 
pact manifold to be isometric with Euclidean sphere, we prove that 
if a metric conformal to the induced one on a hypersurface of a (n 
+ 1)-dimensional manifold with nonpositive constant sectional cur- 
vature has constant scalar curvature equal to 2n - 3, then the 
ambient space is Euclidean space. (author). 10 refs. 


(1C—92/413) Differential 


21705 geometry of CR- 
submanifolds of a normal almost para contact manifold. 
Shahid, M.H. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1992. [11p.] Order Number DE93624764. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The aim of this paper is to study the geometry of CR- 
submanifolds of a normal almost para contact manifold. We 
discuss the integrability conditions of distributions involved in the 
definition and geometry of leaves of CR-submanifolds, some re- 
sults on CR-submanifolds with parallel structures and contact 
CR-product are also given. (author). 10 refs. 


21706 (IC—93/3) Heat flows and harmonic maps with a free 
boundary. Li Jiayu. International Centre for Theoretical Physics, 
Trieste (Italy). Jan 1993. [12p.] Order Number DE93622856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we prove the existence of the heat flow of a har- 
monic map with a free boundary and the convergence of the heat 
flow to a harmonic map. (author). 14 refs. 


21707 (IC-93/4) The heat flows and harmonic maps from 
complete manifolds into generalized regular balls. Li Jiayu. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Jan 1993. 
[16p.] Order Number DE93622861. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Let M be a complete Riemannian manifold (compact (with or 
without boundary) or noncompact). Let N be a complete Riemann- 
ian manifold. We generalize the existence result for harmonic maps 
obtained by Hildebrandt-Kaul-Widman using the heat flow method. 
(author). 21 refs. 


21708 $(IC~-93/8) Stochastic dynamics: Crossover from 1/? 
to flicker noise. Canessa, E.; Nguyen, V.L. International Centre 
for Theoretical Physics, Trieste (Italy). Jan 1993. [25p.] Order Num- 
ber DE93622862. Source: OSTI; NTIS (US Sales Only); INIS. 
Finite time processes within the limits of the Newton equation 
and zero inertia motion (i.e., road to chaos) are studied by numeri- 
cally solving the ordinary, stochastic Langevin equation in 1D for a 
free particle with inertial moving in a medium with viscosity -y. In 
this simulations, the scaling behaviour of particle trajectories x(t) 
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and velocities v(t) with time are derived and the inclusion of non- 
zero particle masses is shown to define the asymptotic time limit 
Tc. at which - independently of + - the system evolves into the well- 
known statistically stationary state characterized by < x(t) > is 
proportional to t and flicker noise. The time 7¢ is further analysed 
from the correlation length given by the 2-point autocorrelation 
function of the particle velocity at each value of +. It is found that 
the noise power spectrum of v(t) is characterized by flicker noise 
for frequencies f < f. = 1/r¢, whereas for f > f,, the noise power 
spectra behave as 1/f’, where wv varies between the limits of 
Newton's equation (i.e., v = 3) and road to chaos (i.e., v = 1). Fur- 
thermore, at times rt < t- and 0 < y < oo, and ad-hoc exponent 
for the scaling of the variance of particle velocities with time is 
shown to characterize a subset of multifractal dimensions d;(-y) 
while the single particle trajectories are shown to display a rather 
different subset of exponents on increasing y. Generic features of 
this transition are nicely given by Poincare maps in the velocity 
space. (author). 23 refs, 8 figs. 


21709 (IC-93/9) Spectrum of the Laplacian on a complete 
Riemannian manifold with nonnegative Ricci curvature which 
posses a pole. Li Jiayu. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1993. [5p.] Order Number 
DE93622863. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that the essential spectrum of the Laplacian on a com- 
plete noncompact manifold with nonnegative Ricci curvature which 
possess a pole is (-oo, 0). (author). 7 refs. 


21710 (IC-93/11) Groups on transformations in Finslerian 
spaces. Misra, R.B. International Centre for Theoretical Physics, 
Trieste (Italy). Jan 1993. [19p.] Order Number DE93624765. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The article first appeared in the Internal Reports of the ICTP in 
1981. Since then the topic has attracted a large number of authors 
and several contributions have been made thereafter. Thus, a pre- 
vious work of the author is revised and up-dated here including the 
post-1981 contributions in the field. Infinitesimal transformations 
defining motions, affine motions, projective motions, conformal 
transformations and curvature collineations in various types of 
Finslerian spaces are discussed here. The notation and symbolism 
used in the paper is mainly based on the author's works. (author). 
72 refs. 


21711 (IC-93/14) The general gravitational potential field 
of a homogeneous cylinder rotating about its axis. Bakwa, D.D. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1993. [8p.] Order Number DE93622853. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the paper "On the Gravitation of Moving Bodies” a new law of 
gravitation called the law of general gravitation was proposed. In 
this paper the general gravitational field of a homogeneous cylinder 
rotating uniformly about its axis is derived. (author). 8 refs. 


21712 (IC-93/21) An extension of a result of H. Hopf to 
Kaehler submanifolds of R". Ferreira, M.J.; Rigoli, M.; Tribuzy, 
R. International Centre for Theoretical Physics, Trieste (Italy). Jan 
1993. [6p.] Order Number DE93622854. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the early fifties, H. Hopf proved that a constant mean curva- 
ture surface, homeomorphic to a sphere, immersed in Euclidean 
3-space is a round sphere. Here, Hopf's result is generalized to 
higher dimensional Kaehler immersed submanifolds of R" under 
certain assumptions. 9 refs. 


21713 (I\C-93/29) Factorisation of generalised theta func- 
tions. 1. Narasimhan, M.S. (International Centre for Theoretical 
Physics, Trieste (italy)); Ramadas, T.R. International Centre for 
Theoretical Physics, Trieste (Italy). Feb 1993. [64p.] Order Number 
DE93622855. Source: OSTI; NTIS (US Sales Only); INIS. 

We prove a version of ‘factorisation’, relating the space of sec- 
tions of theta bundles on the moduli spaces of (parabolic, rank 2) 
vector bundles on curves of genus g and g - 1. (author). 40 refs. 


21714 (\C-93/30) Controllability of nilpotent systems. 
Bravo, V.A.; Martin, L.S. International Centre for Theoretical 
Physics, Trieste (Italy). Feb 1993. [14p.] Order Number 
DE93622857. Source: OSTI; NTIS (US Sales Only); INIS. 





The purpose of this paper is to investigate algebraic conditions 
which give information about the controllability of invariant control 
systems on nilpotent Lie groups. With the same purpose, the au- 
thors use the co-adjoint representation and define the concept of 
symplectic vectors. We study the existence of these objects to ana- 
lyze the controllability. In particular, we obtain a characterization 
when G is simply connected. (author). 9 refs. 


21715 (IC-93/32) Pinching and plumbing deformations of 
quadratic rational maps. Makienko, P. International Centre for 
Theoretical Physics, Trieste (Italy). Feb 1993. [42p.] Order Number 
DE93622858. Source: OSTI; NTIS (US Sales Only); INIS. 

We apply the pinching, plumbing constructions to study the 
boundaries of spaces quasiconformal deformations of rational 
maps. (author). 26 refs, 3 pictures. 


21716 (IC-93/34) On the type decomposition of the second 
fundamental form of a Kaehler submanifold. Ferreira, M.J.; 
Tribuzy, R. International Centre for Theoretical Physics, Trieste 
(Italy). Feb 1993. [8p.] Order Number DE93622859. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The isometric immersions of a Kaehler submanifold with parallel 
operator P totally umbilical are analysed. 7 refs. 


21717 (IC-93/35) Boundary C'* regularity of singular 
semilinear elliptic equations. Le Dung. International Centre for 
Theoretical Physics, Trieste (Italy). Feb 1993. [14p.] Order Number 
DE93622860. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the global boundedness, Holderness of the weak solu- 
tions of a class of singular semilinear (possibly quasilinear) elliptic 
equation. The Holder regularity up to the boundary of the first 
derivatives of weak solutions is also given. (author). 10 refs. 


21718 (IC—93/37) Some remarks on integrable Hamiltonian 
systems with two degrees of freedom. Nguyen Tien Dung. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Feb 1993. 
[26p.] Order Number DE93624766. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this note, based on examples, we consider some aspects of 
integrable systems with two degrees of freedom: local and global 
theory, orbit space, integrable surgery, generalized Delzant spaces, 
relations with "pure” symplectic geometry, etc. (author). 23 refs, 18 
figs. 


21719 (IC—93/38) Contact 3-manifolds, integrable Hamilton- 
ian systems and exotic symplectic structures in R*. Nguyen 
Tien Dung. International Centre for Theoretical Physics, Trieste 
(Italy). Feb 1993. [18p.] Order Number DE93624767. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this note we show a simple relation between contact 3- 
manifolds, integrable Hamiltonian systems with two degrees of 
freedom, and symplectic structures in R*. (author). 26 refs. 


21720 (IC—93/53) Enumerative geometry of Del Pezzo Sur- 
faces. Avritzer, D. International Centre for Theoretical Physics, 
Trieste (Italy). Mar 1993. [17p.] Order Number DE93624768. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The number 52 832 040 of eliptic quartic curves of P® that meet 
16 lines in general position as well as the number 47 867 287 590 
090 of Del Pezzo Surfaces in P* that meet 26 lines in general po- 
sition are computed. To this end an explicit description of the 
Hilbert scheme parameterizing complete intersections of two 
quadrics in P" in terms of blowing up of Grassmannians is used. 
The method applies to the complete intersection of two quadrics in 
P", n>3. (author). 6 refs. 


21721 


(IC-93/55) A reduction of the globalization and U(1)- 
covering. Tran Dao Dong. International Centre for Theoretical 


Physics, Trieste (Italy). Mar 1993. [15p.] Order 
DE93624769. Source: OSTI; NTIS (US Sales Only); INIS. 
We suggest a reduction of the globalization and multidimensional 
quantization to the case of reductive Lie groups by lifting to U(1)- 
covering. our construction is connected with M. Duflo’s third 
method for algebraic groups. From a reductive datum of the given 
real algebraic Lie group we firstly construct geometric complexes 
with respect to U(1)-covering by using the unipotent positive distri- 
butions. Then we describe in terms of local cohomology the 


Number 
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maximal globalization of Harish-Chandra modules which corre- 
spond to the geometric complexes. (author). 9 refs. 


21722 (IC—93/56) Multidimensional geometric quantization 
and U(1)-covering. Tran Vui. International Centre for Theoretical 
Physics, Trieste (Italy). Mar 1993. [7p.} Order Number 
DE93624770. Source: OSTI; NTIS (US Sales Only); INIS. 

Our geometric construction of unitary representation is based on 
the Orbit Method of A.A. Kirillov, and some ideas of Do Ngoc Diep 
and M. Duflo for constructing the unitary dual of a connected and 
simple connected Lie group. We lift the character of the stabilizer 
to U(1)-covering via metaplectic representation. Applying the pair- 
ing of vacuum states suggested by P.L. Robinson and J.H. 
Rawnsley in Lagrangian positive polarizations, we get the following 
main results: Firstly, in the Bargmann-Segal model we account ex- 
plicitly the integral kernel of the character. Secondly, we construct 
the induced unitary representations from a U(1)-admissible K-orbit. 
Lastly, we prove that the constructed representations coincide with 
the representations obtained from the multidimensional quantiza- 
tion. (author). 6 refs. 


21723 (IC—93/59) Finite-dimensional singletons of the 
quantum anti de Sitter algebra. Dobrev, V.K. (International 
Centre for Theoretical Physics, Trieste (Italy)); Moylan, P.J. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Mar 1993. 
[11p.] Order Number DE93624771. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We obtain the positive-energy unitary irreducible representations 
of the q-deformed anti de Sitter algebra U,(so(3,2)) by deformation 
of the classical ones. When the deformation parameter q is N-the 
root of unity, all these unitary representations become finite- 
dimensional. Generically, their dimensions are smaller than of the 
corresponding finite-dimensional non-unitary representation of 
$0(3,2). We discuss in detail the singleton representations, i.e. the 
Di and Rac. When N is odd the Di has dimension (N@ - 1)/2 and 
the Rac has dimension (N* + 1)/2, while if N is even both the Di 
and Rac have dimension N2/2. These dimensions are classical only 
for N = 3 when the Di and Rac are deformations of the two funda- 
mental non-unitary representations of so(3,2). (author). 17 refs. 


21724 (IC—93/68) Fuzzy almost linear spaces. Beg, |. (inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Arshad, M.; 
Shabir, M. International Centre for Theoretical Physics, Trieste 
(Italy). Apr 1993. [13p.] Order Number DE93624772. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fuzzy almost linear subspaces of an almost linear space are de- 
fined and several of their basic properties are studied. (author). 7 
refs. 


21725 (I\C-93/76) Exact solution of the generalized time- 
dependent Jaynes-Cummings Hamiltonian. Gruver, J.L.; Aliaga, 
J.; Cerdeira, H.A.; Proto, A.N. International Centre for Theoretical 
Physics, Trieste (Italy). Apr 1993. [15p.] Order Number 
DE93624773. Source: OSTI; NTIS (US Sales Only); INIS. 

A time-dependent generalization of the Jaynes-Cummings Hamil- 
tonian is studied using the maximum entropy formalism. The 
approach, related to a semi-Lie algebra, allows to find three 
different sets of physical relevant operators which describe the dy- 
namics of the system for any temporal dependence. It is shown 
how the initial conditions of the operators are determined via the 
maximum entropy principle density operator, where the inclusion of 
the temperature turns the description of the problem into a 
thermodynamical one. The generalized time-independent Jaynes- 
Cummings Hamiltonian is exactly solved as a particular example. 
(author). 14 refs. 


21726 (LBL-33249) Differential calculus on quantum 
spaces and quantum groups. Zumino, B. Lawrence Berkeley 
Lab., CA (United States). 10 Dec 1992. 19p. Sponsored by US- 
DOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Grant PHY90-21139. (CONF-9211219-1: 19. 
international conference on group theoretic methods in physics, 
Salamanca (Spain), 10-14 Nov 1992). Order Number DE93010425. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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A review of recent developments in the quantum differential cal- 
culus. The quantum group GL,(n) is treated by considering it as a 
particular quantum space. Functions on SL, (n) are defined as a 
subclass of functions on GL,(n). The case of SO,(n) is also briefly 
considered. These notes cover part of a lecture given at the XIX 
International Conference on Group Theoretic Methods in Physics, 
Salamanca, Spain 1992. 


21727 (NIKHEF-H-91-06) Classical and quantum mechan- 
ics of a spinning particle interacting with background fields. 
Rietdijk, R.H. (Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H). 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H. 27 Mar 1992. [16p.] Order 
Number DE93623975. Source: OSTI; NTIS; INIS. 

The classical mechanics of the spinning particle are considered, 
adding all interactions that respect supersymmetry. The existence 
of other symmetries is investigated. A quantum theory is pre- 
sented. The well-known index theorem for the corresponding 
Dirac-operator is extended to take into account the effect of exact 
torsion forms. (author). 8 refs. 


21728 (NIKHEF-H-92-1) Classical and quantum mechanics 
of a_ spinning particle interacting with anti-symmetric 
non-abelian tensor fields. Rietdijk, R.H. (Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H). Nationaal inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 18 
Dec 1991. [15p.] Order Number DE93623976. Source: OSTI; 
NTIS; INIS. 

The spinning particle is studied, interacting in a supersymmetric 
and gauge invariant way with anti-symmetric non-abelian tensor 
fields. A quantum theory is presented. The Witten index is calcu- 
lated for the corresponding Dirac operator and it is concluded that 
the anti- symmetric non-abelian tensor fields do not give any con- 
tribution to it. (author). 7 refs. 


21729 (UCRL-JC—110464) Revival of Jaynes and Cum- 


mings: Is this 4 + | see before me?. Shore, B.W.; Knight, P.L. 
Lawrence Livermore National Lab., CA (United States). 1 May 
1992. 28p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract W-7405-ENG-48. (CONF-9205323-1: 
Jaynes symposium, Casper, WY (United States), 15 May 1992). 
Order Number DE93009246. Source: OSTI; NTIS; GPO Dep. 

The Jaynes-Cummings Model (JCM), a soluble fully quantum 
mechanical model of an atom in a field, was first used (in 1963) to 
examine the classical aspects of spontaneous emission and to 
reveal the existence of Rabi oscillations in atomic excitation proba- 
bility for fields with sharply defined energy (or photon number). For 
fields having a statistical distributions of photon numbers the oscil- 
lations collapse to an expected steady value. In 1980 it was 
discovered that with appropriate initial conditions (e.g. a near- 
classical field), the Rabi oscillations would eventually revive — only 
to collapse and revive repeatedly in a complicated pattern. The ex- 
istence of these revivals, present in the analytic solutions of the 
JCM, provided direct evidence for discreteness of field excitation 
(photons) and hence for the truly quantum nature of radiation. Sub- 
sequent study revealed further nonclassical properties of the JCM 
field, such as a tendency of the photons to antibunch. Within the 
last two years it has been found that during the quiescent intervals 
of collapsed Rabi oscillations the atom and field exist in a macro- 
scopic superposition state (a Schroedinger cat). This discovery 
offers the opportunity to use the JCM to elucidate the basic proper- 
ties of quantum correlation (entanglement) and to explore still 
further the relationship between classical and quantum physics. In 
tribute to E. D. Jaynes, who first recognized the importance of the 
JCM for clarifying the differences and similarities between quantum 
and classical physics, we here present an overview of the theory of 
the JCM and some of the many remarkable discoveries about it. 


21730 (UM-P-92/60) Gauging the octonion algebra. Wal- 
dron, A.K.; Joshi, G.C. Melbourne Univ., Parkville, VIC (Australia). 
School of Physics. [1992]. [19p.] Order Number DE93622864. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By considering representation theory for non-associative alge- 
bras the fundamental adjoint representations of the octonion 
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algebra is constructed. It is then shown how these representations 
by associative matrices allow a consistent octonionic gauge theory 
to be realized. It was found that non-associativity implies the exis- 
tence of new terms in the transformation laws of fields and the 
kinetic term of an octonionic Lagrangian. 13 refs. 


21731 (UM-P-92/61) Quaternions and the heuristic role of 
mathematical structures in physics. Anderson, R.S.J. (Boston 
Coll., Chestnut Hill, MA (United States)); Joshi, G.C. Melbourne 
Univ., Parkville, VIC (Australia). School of Physics. Jul 1992. [39p.] 
(OZ-92/20.). Order Number DE93622865. Source: OSTI; NTIS 
(US Sales Only); INIS. 

One of the important ways development takes place in mathe- 
matics is via a process of generalization. On the basis of a recent 
characterization of the process the authors propose that general- 
izations of mathematical structures that are already part of 
successful physical theories serve as good guides for the develop- 
ment of new physical theories. The principle is a more formal 
presentation and extension of a position stated earlier this century 
by Dirac. Quaternions form an excellent example of such a gener- 
alization, and a number of the ways in which their use in physical 
theories illustrates this principle, are discussed. 114 refs. 


21732 (UM-P-92/93) Electromagnetic deflection of spin- 
ning particles. Costella, J.P.; McKellar, B.H.J. Melbourne Univ., 
Parkville, VIC (Australia). School of Physics. [1992]. [13p.] Spon- 
sored by Australian Research Council, Canberra, ACT (Australia). 
Grant DOE/ER40561. Order Number DE93622866. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is shown that it is possible to obtain self-consistent and physi- 
cally acceptable relativistic classical equations of motion for a 
point-like spin-half particle possessing an electric charge and 
magnetic dipole moment, directly from a manifestly covariant La- 
grangian, if the classical degrees of freedom are appropriately 
chosen. The equations obtained encompass the well-tested Lorentz 
force and Thomas-Bargmann-Michel-Telegdi spin equations, as well 
as providing a definite specification of the classical magnetic dipole 
force, whose exact form has been the subject of recent debate. 
Radiation reaction - the force and torque on an accelerated particle 
due to its self-interaction - is neglected at this stage. 18 refs. 


21733 (WIS-PH-92-90) A zeta function approach to the 
semiclassical quantization of maps. Smilansky, Uzi. Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics. Nov 1993. 
[18p.] Order Number DE93624774. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The quantum analogue of an area preserving map on a compact 
phase space is a unitary (evolution) operator which can be repre- 
sented by a matrix of dimension LoA_,. The semiclassical theory 
for spectrum of the evolution operator will be reviewed with special 
emphasize on developing a dynamical zeta function approach, sim- 
ilar to the one introduced recently for a semiclassical quantization 
of hamiltonian systems. (author). 


21734 (WIS-PH—93-22) Classical diffusion, Anderson local- 
ization, and spectral statistics in billiard chains. Dittrich, T. 
(Augsburg university, Augsburg (Germany)); Doron, E.; Smilansky, 
U. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics. 
Mar 1993. [51p.] Order Number DE93624775. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We study spectral properties of quasi one-dimensional extended 
systems that show deterministic diffusion on the classical level and 
Anderson localization in the quantal description. Using semiclassi- 
cal arguments, we relate to universal aspects of the spectral 
fluctuations to features of the set of classical periodic orbits, ex- 
pressed in terms of probability to perform periodic motion, that are 
likewise universal. This allows to derive an analytical expression for 
the spectral form factor which reflects the diffusive nature of the 
corresponding classical dynamics. It defines a novel spectral uni- 
versality class which covers the transition between GOE statistics 
in the limit of a small ratio of the system size to the localization 
length, corresponding to the metallic regime of disordered systems, 
to Poissonian level fluctuations in the opposite limit. Our semiclas- 
sical predictions are illustrated and confirmed by a numerical 
investigation of aperiodic chains of chaotic billiards. (authors). 
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Refer also to citation(s) 20776, 20798, 20799, 20800, 20801, 
20803, 20804, 20847, 20887, 22134 


21735 (ANL/PHY/CP-79003) A high field optical-pumping 
spin-exchange polarized deuterium source. Coulter, K.P. (Ar- 
gonne National Lab., IL (United States)); Holt, R.J.; Kinney, E.R.; 
Kowalczyk, R.S.; Poelker, M.; Potterveld, D.H.; Young, L.; Zeid- 
man, B.; Toporkov, D. Argonne National Lab., IL (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-921131-9: 10. 
international symposium on high-energy spin physics, Nagoya 
(Japan), 9-14 Nov 1992). Order Number DE93009208. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent results from a prototype high field optical-pumping spin- 
exchange polarized deuterium source are presented. Atomic 
polarization as high as 62% have been observed with an intensity 
of 6.3 x 10'” atoms-sec~' and 65% dissociation fraction. 


21736 (DOE/ER/40146—-4) [Spin dependent phenomena in 
medium energy physics]: Technical progress report. Souder, 
P.A. Syracuse Univ., NY (United States). Nov 1992. 42p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-84ER40146. Order Number DE93010972. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

The Syracuse University Medium Energy Physics Group was ac- 
tively engaged in several research projects. A laser was used to 
polarize muonic atoms with the goal of measuring fundamental 
spin-dependent parameters in the reaction p»~ + °He — °H + v. 
Time-averaged polarizations of 26.8+2.3% were achieved for the 
muon in muonic *He. The new approach uses atomic spin- 
dependent reactions between laser polarized Rb vapor and muonic 
helium. To exploit these high polarizations in a muon capture ex- 
periment an ion chamber which will detect the recoil tritons and 
also serve as a polarizing cell. Final data-taking will begin for an 
experiment to measure the spin-dependent structure functions of 
the neutron. A 288-element hodoscope system which features 
good timing and precise mechanical tolerances was constructed 
and evaluated. 


21737 (ETDE-IT—93-136) On spectral linewidth and line- 
shape of ammonia in free jets. Baldacchini, G.; Chakraborti, 
P.K.; D’Amato, F. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie 
di Punta; Bhabha Atomic Research Centre, Bombay (India). 1992. 
2p. (CONF-9206356—-1: 11. International conference on spectral 
line shapes, Carry-le-Rouet (France), 8-12 Jun 1992). Order Num- 
ber DE93784678. Source: OSTI; NTIS (US Sales Only); INIS. 

Theoretical and experimental investigations of linewidth and line- 
shape of ro-vibrational lines of molecules in free jets show some 
very interesting features which are not observed in conventional in- 
frared spectroscopy. This paper reports on recent data on NH3 
obtained with semiconductor diode and colour center lasers and 
comments on the splitting of individual ro-vibrational lines, a fea- 
ture observed by all investigators. It is proposed that a reliable 
explanation of the splitting can be obtained by considering the 
higher degree of condensation at the jet axis as compared with the 
radial direction, in accordance with the observed temperature and 
molecular density distribution in the jet. 


21738 (INIS-mf-13388, pp. 407-408) Targets of expensive 
materials. Jaipal (Nuclear Science Centre, New Delhi (India)); 
Avasthi, D.K.; Gargari, S.; Zacharias, J. Department of Atomic En- 
ergy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. TARGETS/centrifuges; TARGETS/ 
fabrication; FOILS; GLASS; HEAVY IONS; ION BEAMS; 
JON SOURCES; MYLAR; SAMPLE HOLDERS; SPUTTER- 
ING; SUBSTRATES; TARGETS; CENTRIFUGES; FABRICATION; 
THICKNESS 


21739 (INIS-mf—13388, pp. 411-412) The maximum energies 
for making thin nuclear targets by ion beam deposition. Jain, 
Arvind (Bhabha Atomic Research Centre, Bombay (India). Nuclear 
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Physics Div.). Department of Atomic Energy, Bombay (india). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
Physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 tab. TARGETS/sputtering; ION 
BEAMS; LEAST SQUARE FIT; SUBLIMATION; TARGETS; SPUT- 
TERING; THEORETICAL DATA; THIN FILMS 


21740 (KIYal-92-17) Investigation of the energy distribu- 
tion of ions, striking the cathode in an abnormal glow 
discharge. Gurin, A.A.; Kruglikov, K.L.; Pan’kin, A.Yu.; Slobodyan, 
V.M. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1992. [14p.] (In Russian). Order Number DE93623987. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The energy spectrum of ions at the cathode in an abnormal glow 
discharge has been investigated for gases Ho, Do, He, Ar at dis- 
charge current densities ja2~>10mA/cm* and gas pressures px>1 
Torr. It is shown that ion energy distribution is spread up to cath- 
ode fall voltages V.; the most of the particles in the ion stream 
have energies not a than (0,1-0,3)2V¢. It is found that with ris- 
ing of the value j/p* the low energy portion of the spectrum is 
transferred from the gradually decay curve to one having low- 
energy peak. It is supposed that this phenomenon is due to 
peculiarities of space distribution of electron ionization intensity in 
dark cathode space. 14 refs.; 9 figs. (author). 


21741 (ORNL/FTR-4268) [The production of radioactive 
ion beams; the Sixth International Conference on Electrostatic 
Accelerators and Associated Boosters and a paper entitled 
“The ORNL Radioactive lon Beam Project with the 25-MV Tan- 
dem Accelerator” given in Europe]: Foreign trip report, May 
23—June 6, 1992. Juras, R.C. Oak Ridge National Lab., TN (United 
States). 22 Jun 1992. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE93011097. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The production of radioactive ion beams; the Sixth International 
Conference on Electrostatic Accelerators and Associated Boosters 
and a paper entitled “The ORNL Radioactive lon Beam Project 
with the 25-MV Tandem Accelerator.” given in Europe. The traveler 
visited the Centre de Recherches du Cyclotron, Louvain-la-Neuve, 
Belgium, and the CERN-ISOLDE facility, Geneva, Switzerland, for 
discussions. The traveler attended the Sixth International Confer- 
ence on Electrostatic Accelerators and Associated Boosters, 
Padova, Italy, and presented a paper entitled “The ORNL Radioac- 
tive lon Beam Project with the 25-MV Tandem Accelerator.” The 
traveler also visited the Instituto Nazionali de Fisica Nucleare. 
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Refer also to citation(s) 18941, 20209, 20568, 20745, 21100, 
21718, 21719, 22203, 22205, 22516, 22595, 22597, 22612 


21742 (AUC-IES-R-90-11) Dynamic model of thermal sys- 
tem. Andersen, P.; Pedersen, T.S. Aalborg Universitetscenter 
(Denmark). Inst. for Elektroniske Systemer. Mar 1990. 38p. (In 
Danish). Order Number DE93784726. Source: OSTI; NTIS. 

In relation to dynamic modelling of thermal systems the setting 
up of mathematical models based on physical laws is dealt with. 
The models will primarily be used for the setting up of control con- 
cepts, that is to say they will reproduce the systems’ most 
important dynamic and non-linear conditions seen from the regula- 
tors. The method process is such that first the way the system 
works is described, the input and output are defined, the interface 
of the sub-systems is described, assumptions are specified, in 
each sub-system control volumes are put in, for each control vol- 
ume the physical law is used systematically, the parameter values 
are defined, and total models are evaluated. (AB). 


21743 (DOE/ER/13530-2) [A study of the magnetic field 
annihilation process in the magnetosphere and some geotech- 
nical applications]: Progress report. Lee, L.C.; Akasofu, S.L. 
Alaska Univ., Fairbanks, AK (United States). Geophysical Inst. 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG06-86ER13530. (GI-88-49a). Order 
Number DE93013250. Source: OSTI; NTIS; GPO Dep. 

Our proposed project is to study the basic plasma processes as- 
sociated with magnetic reconnection in the Earth's magnetosphere. 
The three-dimensional (8-D) reconnection process are emphasized 
in the present study. To explain the satellite observations of flux 
transfer events (FTEs), we have proposed a multiple X line recon- 
nection (MXR) model for the dayside magnetopause. The same 
reconnection process may also explain the occurrence of geomag- 
netic substorms. The multiple X line reconnection is intrinsically a 
time- dependent process, featuring impulsive and intermittent mag- 
netic reconnection. The study of driven magnetic reconnection 
process was further extended in the past year by our 3-D MHD 
simulations that magnetic reconnections may take place along the 
multiple X lines, resulting in the formulation of helical magnetic flux 
tubes. The simulation results confirm our earlier theoretical model 
of multiple X line reconnection in the real 3-D environment. The 
geometry of the reconnected field lines revealed in the 3-D simula- 
tions is found to be more complicated than anticipated. Strong 
plasma flows along the flux tubes is another feature observed in 
the simulations. The results suggested that the 3-D reconnections 
differ significantly from the 2-D reconnections. 


21744 (DOE/ER/13530—3) [A study of the magnetic field 
annihilation process in the magnetosphere and some geotech- 
nical applications]: Progress report. Lee, L.C.; Akasofu, S.I. 
Alaska Univ., Fairbanks, AK (United States). Geophysical Inst. 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-86ER13530. (GI-88-49b). Order 
Number DE93013172. Source: OSTI; NTIS; GPO Dep. 

The basic plasma processes associated with magnetic reconnec- 
tion in the Earth’s magnetosphere are studied in our proposed 
project. In the past year, several problems associated with the 2-D 
and 3-D nonlinear reconnection processes were investigated. A 
new theory for nonlinear fast steady-state magnetic reconnection is 
proposed. The inflow region possesses highly curved magnetic field 
lines, which differs from that in the classical model of Petschek. A 
separatrix jet of plasma is ejected from the central diffusion region 
along the magnetic separatrix. Two types of outflow are studied, 
the simplest one possessing a potential outflow magnetic field and 
the other containing weak standing shock waves attached to the 
ends of the diffusion region. Across the separatrix jet, the outflow 
can be either slowed down by the fast-mode shocks or speeded up 
by the slow-mode shocks, depending on the downstream boundary 
conditions. In the 3-D MHD simulations, frayed magnetic flux ropes 
are found to be formed during the dayside magnetic reconnection 
process. Strong flux rope-aligned plasma flows are observed. Sim- 
ulations of the driven reconnection process also indicate that the 
focusing of the Poynting flux has an important effect on the onset 
of reconnection and the location of reconnection sites. 


21745 (DOE/ER/13530-6) [A study of the magnetic field 
annihilation process in the magnetosphere and some geotech- 
nical applications]: Progress report. Alaska Univ., Fairbanks, 
AK (United States). Geophysical Inst. [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
86ER13530. (GI-91-75a). Order Number DE93013248. Source: 
OSTI; NTIS; GPO Dep. 

Our proposed project is to study the magneto reconnection pro- 
cesses in the Earth’s magnetosphere by using both analytical 
methods and computer simulations. The three-dimensional (3-D) 
topology of the reconnected field lines and the kinetic aspects of 
magnetic reconnection in the collisionless magnetosphere are em- 
phasized in the present study. At the dayside magnetopause 
magnetic flux ropes can form as a result of multiple X-line recon- 
nection. Our 3-D MHD simulation shows that for an appropriate 
extent and location of two neighbouring X-lines, a simple magnetic 
topology can be expected, in which the major amount of magnetic 
flux of the rope is connected at each end to only one side of the 
current sheet. This simple rope is different from the “frayed” rope 
which has a complicated field topology. For a sufficient relative 
shift of the X-lines magnetic flux may enter a flux rope from the 
magnetosphere and exit into the magnetosphere, leading to the 
formation of magnetic flux ropes which contain a considerable 
amount of magnetosheath plasma on closed magnetospheric field 
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lines. This process may provide a possible explanation for the for- 
mation of fossil flux transfer events in the magnetosphere and the 
formation of the low latitude boundary layer. 


21746 (DOE/ER/13991—2) Lattice gas hydrodynamics: The- 
ory and simulations: Final report, [February 1, 1989—March 31, 
1991]. Hasslacher, B. California Univ., San Diego, CA (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-89ER13991. Order Number 
DE93013297. Source: OSTI; NTIS; GPO Dep. 

The first successful application of a microscopic analogy to cre- 
ate a skeleton cellular automaton and analyze it with statistical 
mechanical tools, was the work of Frisch, Hasslacher and Pomeau 
on the Navier-Stokes equation in two and three dimensions. This 
has become a very large research area with lattice gas models 
and methods being used for both fundamental investigations into 
the foundations of statistical mechanics and a large number of di- 
verse applications. This present research was devoted to enlarging 
the fundamental scope of lattice gas models and proved success- 
ful. Since the beginning of this proposal, cellular automata have 
been constructed for statistical mechanical models, fluids, diffusion 
and shock systems in fundamental investigations. In applied areas, 
there are now excellent lattice gas models for complex flows 
through porous media, chemical reaction and combustion dynam- 
ics, multiphase flow systems, and fluid mixtures with natural 
boundaries. With extended cellular fluid models, one can do prob- 
lems with arbitrary pairwise potentials. Recently, these have been 
applied to such problems as non-newtonian or polymeric liquids 
and a mixture of immiscible fluids passing through fractal or spon- 
gelike media in two and three dimensions. This proposal has 
contributed to and enlarged the scope of this work. 


21747 (DOE/ER/40614—26) Predictions of a non-Gaussian 
model for large scale structure. Fan, Z.H.; Bardeen, J.M. Wash- 
ington Univ., Seattle, WA (United States). Dept. of Physics. 26 Jun 
1992. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-91ER40614. Order Number 
DE93010196. Source: OSTI; NTIS; INIS; GPO Dep. 

A modified CDM model for the origin of structure in the universe 
based on an inflation model with two interacting scalar fields, is an- 
alyzed to make predictions for the statistical properties of the 
density and velocity fields and the microwave background 
anisotropy. The initial gauge-invariant potential ¢ which is defined 
as ¢ = dp/(p + p) + 3y, where y is the curvature perturbation am- 
plitude and p is the pressure, is the sum of a Gaussian field ¢,, 
and the square of a Gaussian field ¢2. A Harrison-Zel'dovich scale- 
invariant power spectrum is assumed for ¢,; and a log-normal 
‘peak’ power spectrum for ¢2. The location and the width of the 
peak are described by parameters k. and a. respectively. The 
model is motivated to some extent by inflation models with two in- 
teracting scalar fields, but is mainly interesting as an example of a 
model whose statistical properties change with scale. On small 
scales, it is almost identical to a standard scale-invariant Gaussian 
CDM model. On scales near the location of the peak of the non- 
Gaussian field, the distributions have long tails in high positive 
values of the density and velocity fields. Thus, it is easier to get 
large-scale streaming velocities than the standard CDM model. The 
quadrupole amplitude of fluctuations of the cosmic microwave 
background radiation-and the rms variation of the temperature field 
smoothed with a 10° FWHM Gaussian are calculated; a reason- 
able agreement is found with the new COBE results. 


21748 (DOE/ER/40635—1) The application of two- 
dimensional imaging to very high energy gamma ray 
astronomy: Annual report, 1 May 1991-30 April 1992. Weekes, 
T.C. Smithsonian Institution, Cambridge, MA (United States). 
Smithsonian Astrophysical Observatory. Dec 1992. 22p. Sponsored 
by USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract FG02-91ER40635. Order Number DE93012326. Source: 
OSTI; NTIS; INIS; GPO Dep. 

After an introductory overview of gamma-ray astronomy, very 
brief summaries of research results are given. Summary topics 
may be grouped as follows: observations (survey of candidate 
gamma-ray sources; Cygnus X-3; Markarian 421; AGN’s: general 
survey; Crab observations: pulsar outburst; Geminga; AE Aqr; 





bursts; ARTEMIS; muon telescope), technical developments (11m 
telescope: dedication and performance; 10m mount control; CCD 
cameras; light cones; filters; GRANITE upgrade; trigger configura- 
tion; miror coatings; lightning protection), data analysis (quick look; 
optical disk archive; false source method), infrastructure, and re- 
views. 


21749 (1C-92/319) A method for determination of the 
superficial charge density. Vila, F. International Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1992. [14p.] Order Number 
DE93622896. Source: OSTI; NTIS (US Sales Only); INIS. 

In this article is presented a new methodism for determination of 
superficial charge density in nonconducting materials which is 
based in the combination of laboratory calibrated experiments in 
conducting surfaces with theoretical calculations for nonconducting 
surfaces. (author). 19 refs, 7 figs, 1 tab. 


21750 (1C—92/370) Determination of critical density of 
charge. Vila, F. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1992. [10p.] Order Number DE93622897. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this work is given a full theoretically treatment of the problem 
how to determine the critical density of charge on nonconductive 
rectangular charged surfaces placed near a small spherical con- 
ductive and earthed surface. (author). 11 refs, 2 figs. 


21751 (IC—93/22) Solitons and 1/f noise in molecular 
chains. Rosu, H.; Canessa, E. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1993. [15p.] Order Number 


DE93622898. Source: OSTI; NTIS (US Sales Only); INIS. 
Davydov’'s model of solitons in a-helix protein chains is shown to 
display features of self-organized criticality (SOC), i.e., power law 
behaviour of correlations in space and 1/f noise, as a consequence 
of considering random peptide group displacements from their (pe- 
riodic) equilibrium positions along a chain. This may shed light on 
a basic mechanism leading to obtain flicker noise in a-helix protein 


chains and to predict a SOC regime in biomolecular structures 
from first principles. We believe our treat of ./f noise to be of some 
relevance to recent findings due to Voss on DNA (Phys. Rev. Lett. 
68, 3805 (1992)). (author). 28 refs, 2 figs. 


21752 (1\C—93/27) Moebius inverse problem for distorted 
black holes. Rosu, H. International Centre for Theoretical Physics, 
Trieste (Italy). Jan 1993. [12p.] Order Number DE93622899. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Hawking “thermal” radiation could be a means to detect black 
holes of micron sizes, which may be hovering through the uni- 
verse. We consider these micro-black holes to be distorted by the 
presence of some distribution of matter representing a convolution 
factor for their Hawking radiation. One may hope to determine from 
their Hawking signals the temperature distribution of their material 
shells by the inverse black body problem. In 1990, Nan-xian Chen 
has used a so-called modified Moebius transform to solve the in- 
verse black body problem. We discuss and apply this technique to 
Hawking radiation. Some comments on supersymmetric applica- 
tions of Moebius function and transform are also added. (author). 
22 refs. 


21753 (IC—93/57) On the Debye-Huckel’s theory. Miadenov, 
|.M. International Centre for Theoretical Physics, Trieste (Italy). Mar 
1993. [10p.] Order Number DE93624789. Source: OST]; NTIS (US 
Sales Only); INIS. 

A one-parameter family of perturbed Debye-Huckel’s models, all 
sharing the inherent spherical symmetry of the classical theory, is 
introduced and solved in a closed form. When the deformation pa- 
rameter is set equal to zero one regains the Debye-Huckel’s model 
and results. (author). 4 refs, 1 fig. 


21754 (ITF-92-9) On the statistical theory of the even-even 
nucleons levels’ density. Mal’nev, V.N.; Tartakovskij, V.K. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[12p.] (In Russian). Order Number DE93623990. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The thermodynamical functions and levels’ density of the heavy 
even-even nucleons above the critical temperature of the superflu- 
idity transition as well as below it are discussed on the basis of the 
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general results of quantum statistics and thermodynamics applied 
to some nuclear models. 11 refs. (author). 


21755 (LA-12476-C) Proceedings of the Near-Earth-Object 
Interception workshop. Canavan, GJ. (Los Alamos National 
Lab., NM (United States)); Solem, J.C. (eds.); Rather, D.G. (ed.). 
Sandia National Labs., Albuquerque, NM (United States). Feb 
1993. 296p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-920180-: Near-earth-object interception 
workshop, Los Alamos, NM (United States), 14-26 Jan 1992). Or- 
der Number DE93011040. Source: OSTI; NTIS; GPO Dep. 

The National Aeronautics and Space Administration Headquar- 
ters sponsored the Near-Earth-Object Interception Workshop 
hosted by the Los Alamos National Laboratory on January 14-16, 
1992 at the J. Robert Oppenheimer Study Center in Los Alamos, 
New Mexico. The Workshop evaluated the issues involved in inter- 
cepting celestial objects that could hit the Earth. It covered the 
technologies for acquiring, tracking, and homing, as well as those 
for sending interceptors to inspect, rendezvous with, land on, irradi- 
ate, deflect, or destroy them. This report records the presentations 
and technical options reviewed. 


21756 (LA-12492-T) Search for ultrahigh energy emission 
from the Crab pulsar/nebula. Dion, G.M. Los Alamos National 
Lab., NM (United States). Feb 1993. 106p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93011772. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to the Univ. of California, Irvine. 

A search for steady and episodic emission of Ultra High Energy 
radiation from the Crab has been carried out using the CYGNUS 
air shower array telescope. No signal has been observed in the 
analysis of the data set of more than 2 x 10° showers with ener- 
gies greater than about 10 TeV. A flux upper limit on the unpulsed 
steady emission above 40 TeV is 2.9 x 10-19 cm? s—', at the 90% 
confidence level limit. A burst was observed for the source transit 
on April 28, 1989. This day had a probability of 0.71% of being a 
random fluctuation for the 1621 days of from the Crab region. 


21757 (LA-12493-MS) On the coupling of electromagnetic 
radiation into cavities. Kwan, T.J.T. Los Alamos National Lab., 
NM (United States). Mar 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93011406. Source: OSTI; NTIS; GPO Dep. 

We present a comprehensive report of time-resolved reflectivity 
and transmission measurements of the superconducting system 
PrxY;_,BagCu307_ 5. For a fixed photon energy (1.98 eV), varying 
the Pr content permits optical probing of energy states both above 
and below the Fermi level where a superconducting gap is ex- 
pected to occur. We find qualitatively different behavior in the sign, 
magnitude, and temporal responses as a function of Pr fraction. 
Our results indicate that a simple two-fluid model interpretation 
cannot account for the observed response and that the intrinsic 
band structure of Pr,Y;_,Ba2Cu307_;5 plays a significant role in 
the dynamics of these systems. 


21758 (LA-SUB-93-132) Investigation of electrical break- 
down in vacuum: Final report. Elizondo, J.M.; Moeny, W.M. Los 
Alamos National Lab., NM (United States); Tetra Corp., Albu- 
querque, NM (United States). 11 Jul 1991. 114p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (TR-91-002). Order Number DE93010757. Source: OSTI; 
NTIS; GPO Dep. 

The program objectives are focused on increasing the voltage 
applied across an electron beam diode. Two objectives were pur- 
sued during the program. The first was to increase the total voltage 
applied to anelectron gun anode—cathode (A-K) structure by sup- 
pressing electron emission from regions other than the electron 
source. The second objective was to prevent surface flashover 
from the cathode surface due to fiber contamination from the car- 
bon felt used to enhance electron emission from the source. The 
primary approach consisted of using a dielectric coating (or a sur- 
face treatment), to suppress undesired electron emission from 
non-emission areas of the cathode. In addition to the dielectric 
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coating, the electrode surfaces were profiled to eliminate field en- 
hancements in the transition areas. The program objectives were 
met by demonstrating 300 kv/cm fields across the gap during cur- 
rent conduction with no breakdown or surface flashover. This field 
value was obtained with electrodes coated with a dielectric polymer 
on the surfaces around the electron source (carbon felt) and with 
electrodes without the coating. Total pulse width duration was 300 
nsec for electrodes with no emitter (carbon felt) and 100 nsec for 
electrodes with the emitter. 


21759 (LA-SUB-93-152) A computer simulation of the 
production of an artificially ionized layer using the Arecibo Fa- 
cility. Milikh, G.M. (Clemson Univ., SC (United States). Dept. of 
Physics and Astronomy); Hinds, J.M.; Duncan, L.M. Los Alamos 
National Lab., NM (United States); Clemson Univ., SC (United 
States). Dept. of Physics and Astronomy. [1993]. 46p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93010817. Source: 
OSTI; NTIS; GPO Dep. 

A computer model simulating the formation of an artificially ion- 
ized layer in the atmosphere by a series of microwave pulses was 
developed and is presented. The approach utilizes possible oppor- 
tunities offered by the existing Arecibo transmitter and antenna. A 
modified version of the kinetic theory of the breakdown of air by a 
powerful microwave emission was incorporated into a model of 
electromagnetic propagation through the atmosphere by a converg- 
ing ionizing microwave pulse. This model takes into consideration 
radio wave self-action as well as absorption, and produces profiles 
of electron concentration formed in the atmosphere by both an iso- 
lated pulse and a series of pulses. Effects of varying the shape of 
the ionizing pulse are considered as well as the influence of the 
ambient electron concentration. Also, the dependence of the elec- 
tron concentration on the energy and duration of the pulse is 
investigated. The possible increase in the rate of electron produc- 
tion is considered when using an intense pulse to initiate the 
breakdown followed by a series of pulses of lesser energy. The in- 
fluence of the refraction of the microwave beam is estimated. The 
computer model presented shows that an AIL (Artificial lonized 
Layer) of electrons reaching concentrations on the order of 10° 
cm-* Could be formed over a height range of 40-70 km, if the 
Arecibo antenna and radio facility were reconfigured so that it 
wouid be able to generate microwaves with f = 2.38 GHz and a 
power of approximately 14 MW. In addition, a pulse compressor 
would be used to form pulses with durations of approximately 0.1— 
0.15 ys with a repetition frequency of 103 Hz. 


21760 (PPPL—2899) Generation of high intensity rf pulses 
in the ionosphere by means of in situ compression. Cowley, 
S.C.; Perkins, F.W.; Valeo, E.J. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Apr 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE93011983. Source: OSTI; NTIS; INIS; GPO Dep. 

We demonstrate, using a simple model, that high intensity pulses 
can be generated from a frequency-chirped modifier of much lower 
intensity by making use of the dispersive properties of the 
ionosphere. We show that a frequency-chirped pulse can be con- 
structed so that its various components overtake each other at a 
prescribed height, resulting in large (up to one hundred times) tran- 
sient intensity enhancements as compared to those achievable 
from a steady modifier operating at the same power. We examine 
briefly one possible application: the enhancement of plasma wave 
amplitudes which occurs as a result of the interaction of such a 
compressed pulse with pre-generated turbulence. 


21761 (UCID-113435) The angular structure of second har- 
monic emission from laser-produced plasmas irradiated at 
moderate intensity. Drake, R.P. (Lawrence Livermore National 
Lab., CA (United States)); Bauer, B.S.; Baker, K.L.; Mizuno, K.; 
Sleaford, B.; Rubenchik, A.M.; Estabrook, K.; Labaune, C.; Baton, 
S.; Jalinaud, T.; Schifano, E.; Goldman, M.V.; Newman, D.L. 
Lawrence Livermore National Lab., CA (United States). 6 Apr 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE93013102. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have made the first simultaneous, multi-angle mea- 
surements of the time-resolved spectrum of second-harmonic 
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emission from a laser-produced plasma. The experiments used 
from 1 to 80 J of 1.053 yum light to irradiate CH targets with 550 ps 
gaussian pulses through a random phase piate. The intensities in 
the range of 10'° to 10'* Wicm? were sufficient to drive the lon 
Acoustic Decay Instability well above threshold, producing Stokes 
emission well-separated from the emission spike at the second 
harmonic of the laser frequency. The spectral structure of the 
Stokes emission was qualitatively similar for all intensities and an- 
gles of observation. 


21762 (UCRL-JC—109606) Sodium guide star adaptive op- 
tics system for astronomical imaging in the visible and 
near-infrared. Gavel, D.T. (Lawrence Livermore National Lab., CA 
(United States)); Morris, J.R.; Vernon, R.G. Lawrence Livermore 
National Lab., CA (United States). Mar 1992. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9203139-4: Laser guide star adaptive optics 
workshop, Albuquerque, NM (United States), 10-12 Mar 1992). Or- 
der Number DE93009543. Source: OSTI; NTIS; GPO Dep. 

We are building an adaptive-optic telescope system that is based 
on the use of an artificial guide star created by laser-induced fluo- 
rescence of the sodium mesospheric layer. This paper discusses 
the system design for mid-visible to near-infrared compensation of 
a one meter telescope at Livermore and near-infrared compensa- 
tion of the ten meter Keck telescope at Mauna Kea. We calculate 
the expected Sirehl ratio and resolution for a 69 channel de- 
formable mirror system and also for a possible 241 channel system 
upgrade. With the 69 actuator system we expect near diffraction 
limited resolutiori, about 0.2 arcsec, with a Strehl ratio of about 0.5 
at A=0.8,4m on the 1m telescope, and resolution of about 0.05 
arcsec with a Strehl ratio of about 0.5 at A=2.0 um on the 10m 
telescope. Resolution will be limited by the performance of the tip/ 
tilt correction loop, which uses an off-axis natural guide star as a 
reference. The effects which degrade tip/tilt correction are de- 
scribed in a companion paper. At Livermore, our design uses an 
existing high power (1 kW) laser source, which is expected to pro- 
vide an approximately 6’th magnitude artificial guide star. This 
strong beacon signal allows a_ short integration time in the 
wavefront sensor so that temporal changes in the atmospheric tur- 
bulence can be tracked accurately. For Mauna Kea, we explore 
how the system to be built for the Livermore site would perform in 
the infrared, assuming a 100 W laser source. 


21763 (UCRL-JC—110117) One-dimensional calculation of 
high-power microwave pulse compression by the earth’s iono- 
sphere. Mayhall, D.J. (Lawrence Livermore National Lab., CA 
(United States)); Yee, J.H.; Sieger, G.E. Lawrence Livermore Na- 
tional Lab., CA (United States). Aug 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9208127-7: 6. national conference on high power 
microwave technologies, Lackland AFB, TX (United States), 24-28 
Aug 1992). Order Number DE93009517. Source: OSTI; NTIS; 
GPO Dep. 

In propagating significant distances in the ionosphere, a short 
microwave pulse will undergo strong dispersion from the ambient 
electrons it encounters. The pulse will be extended in time with 
dramatic reductions in peak amplitude and power. This undesirable 
dispersive reduction may be counteracted by transmission of a 
frequency-chirped pulse. In principle, with the proper initial pulse 
and a sufficient knowledge of the ionospheric electron density dis- 
tribution, compressed pulses are possible at many points in the 
ionosphere. We use two computational methods to examine iono- 
spheric compression of plane-wave pulses with several waveforms. 


21764 (UCRL-JC—110862) Quality factors and local adap- 
tion (with applications in Eulerian hydrodynamics). Crowley, 
W.P. Lawrence Livermore National Lab., CA (United States). 17 
Jun 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9206185-12: 7. 
International Association of Mathematics and Computer Simulation 
(IMACS) international conference on computer methods for partial 
differential equations, New Brunswick, NJ (United States), 22-24 
Jun 1992). Order Number DE93010502. Source: OSTI; NTIS; 
GPO Dep. 





Adapting the mesh to suit the solution is a technique commonly 
used for solving both ode’s and pde’s. For Lagrangian hydrody- 
namics, ALE and Free-Lagrange are examples of structured and 
unstructured adaptive methods. For Eulerian hydrodynamics the 
two basic approaches are the macro-unstructuring technique pio- 
neered by Oliger and Berger and the micro-structuring technique 
due to Lohner and others. Here we will describe a new micro- 
unstructuring technique, LAM, (for Local Adaptive Mesh) as applied 
to Eulerian hydrodynamics. The LAM technique consists of two in- 
dependent parts: (1) the time advance scheme is a variation on 
the artificial viscosity method; (2) the adaption scheme uses a 
micro-unstructured mesh with quadrilateral mesh elements. The 
adaption scheme makes use of quality factors and the relation be- 
tween these and truncation errors is discussed. The time advance 
scheme; the adaption strategy; and the effect of different adaption 
parameters on numerical solutions are described. 
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21765 (BNL—70232) [Conference on computing in high en- 
ergy physics in Switzerland]: Foreign trip report, September 
18—October 3, 1992. Niederer, J.A. Brookhaven National Lab., Up- 
ton, NY (United States). 15 Oct 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93011739. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The narrative surveys the CHEP-92 Conference, noting high- 
lights, and commenting in more detail on software issues. It 
summarizes discussions about the status of the MAD accelerator 
program at CERN, and comments on possible BNL involvement in 
its further development. 


21766 (DOE/ER/01428-523) [High energy particle physics 
at Purdue, 1985-1986]: Technical progress report, March 
1985—March 1986. Gaidos, J.A.; Koltick, B.S.; Loeffler, F.J.; Mell- 
wain, R.L.; Miller, D.H.; Palfrey, T.R.; Shibata, E.1.; Willmann, R.B. 
Purdue Univ., Lafayette, IN (United States). Dept. of Physics. 1 Apr 
1986. 180p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76ER01428. Order Number 
DE93009267. Source: OSTI; NTIS; GPO Dep. 

The experimental and theoretical high energy physics program is 
reviewed. Topics include e*e~ interactions, extraterrestial high- 
energy gamma rays, supersymmetric composite models of quarks 
and leptons, massless quantum electrodynamics, chiral perturba- 
tion theory, “bootstrap” methods for the investigation of hadronic 
and superstring dynamics, the mathematics of grand unified 
theories, x production by hadrons, and fragment production in p- 
inucleus collisions at BNL energies. 


21767 (DOE/ER/01428-561) An experimental high energy 
physics program: Progress report, January 1987—-May 1988. 
Gaidos, J.A.; Loeffler, F.J.; Mcllwain, R.L.; Miller, D.H.; Palfrey, 
T.R.; Shibata, E.!. Purdue Univ., Lafayette, IN (United States). 
Dept. of Physics. 1 May 1988. 122p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76ER01428. 
Order Number DE93009266. Source: OSTI; NTIS; INIS; GPO Dep. 

The theoretical and experimental high energy physics program is 
reviewed, including particle detectors. Topics discussed include + 
and B physics, gamma-ray astronomy, neutrino oscillations in mat- 
ter with three flavors applied to solar and supernova neutrinos, 
effective field theories, a possible fifth force, the dynamics of 
hadrons and superstrings, mathematics of grand unified theories, 
chiral symmetry breaking, physics at the Fermilab collider, and de- 
velopment of the TOPAZ detector. 


21768 (DOE/ER/01428-612) [High energy particle physics 
at Purdue, 1989-1990]: Progress report, January 1989-May 
1990. Gaidos, J.A.; Loeffler, F.J.; Mcllwain, R.L.; Miller, D.H.; Pal- 
frey, T.R.; Shibata, E.1.; Shipsey, |.P. Purdue Univ., Lafayette, IN 
(United States). Dept. of Physics. May 1990. 176p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76ER01428. Order Number DE93009265. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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The theoretical and experimental high energy physics program is 
reviewed, including developments on particle detectors. Among the 
topics addressed are the following: the CLEO experiment; gamma 
ray astrophysics; highest-weight representations of affine Kac- 
Moody algebras; supersymmetric field theories; parity- violating 
effects and superconductivity in 2 + 1 dimensional supersymmetric 
QED; neutrino oscillations with applications to solar and supernova 
neutrinos; a search for the quark-gluon plasma using the Fermilab 
collider; the Solenoid Detector Collaboration at SSC; the high- 
resolution vertex chamber at TRISTAN; CP violation in 
ete~—d-—K, Ks; deviations from Coulomb's Law; and the electric 
charge and equations of state of neutron stars. 


21769 (DOE/ER/01428-T11) [High energy particle physics 
at Purdue, 1990-1991]: Progress report, January 1990—-May 
1991. Gaidos, J.A.; Loeffler, F.J.; Mcllwain, R.L.; Miller, D.H.; Pal- 
frey, T.R.; Shibata, E.l.; Shipsey, |.P. Purdue Univ., Lafayette, IN 
(United States). Dept. of Physics. May 1991. 195p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76ER01428. Order Number DE93009200. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Progress made in the experimental and theoretical high energy 
physics program is reviewed. The CLEO experiment, particle astro- 
physics, dynamical symmetry breaking in gauge theories, the 
Collider Detector at Fermilab, the TOPAZ Experiment, and elemen- 
tary particle physics beyond the standard model are included. 


21770 (DOE/ER/01428-Ti2) [High energy particle physics 
at Purdue, 1986-1987]: Five year review and progress report, 
March 1982-March 1987. Gaidos, J.A.; Koltick, D.S.; Loeffler, 
F.J.; Mcliwain, R.L.; Miller, D.H.; Palfrey, T.R.; Shibata, E.1.; Will- 
mann, R.B. Purdue Univ., Lafayette, IN (United States). Dept. of 
Physics. 1 May 1987. 329p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76ER01428. Order Num- 
ber DE93009199. Source: OSTI; NTIS; GPO Dep. 

The theoretical and experimental high energy physics research 
program is reported, including detector development. A five-year 
review is given for the experimental program. 


21771 (DOE/ER/01428-T13) [High energy particle physics 
at Purdue, 1984-1985]: Technical progress report, March 
1984—March 1985. Gaidos, J.A.; Koltick, D.S.; Loeffler, F.J.; Mell- 
wain, R.L.; Miller, D.H.; Palfrey, T.R.; Shibata, E.1.; Willmann, R.B. 
Purdue Univ., Lafayette, IN (United States). Dept. of Physics. 1 Apr 
1985. 163p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76ER01428. Order Number 
DE93009198. Source: OSTI; NTIS; GPO Dep. 

The theoretical and experimental high energy physics program is 
reviewed in detail, including work on particle detectors. Included 
are such topics as e*e~ interactions, cosmic ray interactions, su- 
persymmetric extensions of QCD, anomalous magnetic moment of 
the electron, grand unified models, symmetry breaking, quark mod- 
els, and detector development (fabrication of calorimeter modules 
for CDF, development of the electrodeless drift chamber). 


21772 (DOE/ER/40224-228) Task A: Theory of elementary 
particles: Annual report. Deshpande, N.G.; Soper, D.E. Oregon 
Univ., Eugene, OR (United States). Inst. of Theoretical Science. 16 
Oct 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-85ER40224. Order Number 
DES3010561. Source: OSTI; NTIS; INIS; GPO Dep. 

Brief summaries of work are given in the following areas: 
grandunification, properties of neutrinos, rare decays of heavy 
quarks, jet production in hadron collisions (theory, structure, two-jet 
cross section, null-plane field theory), neutrino physics, and QCD 
calculations of annihilation of e*e~ into hadrons. 


21773 (DOE/FTR-93010178) [Fifth Mexican School of Parti- 
cles and Fields]: Foreign trip report, November 25—-December 
9, 1992. Appel, J.A. Fermi National Accelerator Lab., Batavia, IL 
(United States). 11 Jan 1993. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. Order 
Number DE93010178. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
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The purpose of the trip to Mexico was to strengthen the base for 
experimental high energy physics. The trip was made at the re- 
quest of Gerardo Herrera, a collaborator on Fermilab experiment 
E-791, who invited my participation in the 5th Mexican School of 
Particles & Fields 
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Refer also to citation(s) 20882, 21725, 21728, 21731, 21752, 
21814, 21830, 21864, 21888, 21890, 21894, 21939, 21943, 22015 


21774 (DESY—92-156) On the existence of pointlike local- 
ized fields in conformally invariant quantum physics. Joerss, 
M. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik). 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1992. 14p. (CONF-9208216—: Cambridge workshop in theoret- 
ical geoplasma physics: Controversial issues and new frontier 
research in geoplasmas, Cambridge, MA (United States), 11-10 
Aug 1992). Order Number DE93780259. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In quantum field theory the existence of pointlike localizable ob- 
jects called ‘fields’ is a preassumption. Since charged fields are in 
general not observable this situation is unsatisfying from a quan- 
tum physics point of view. Indeed in any quantum theory the 
existence of fields should follow from deeper physical concepts and 
more natural first principles like stability, locality, causality and 
symmetry. In the framework of algebraic quantum field theory with 
Haag-Kastler nets of local observables this is presented for the 
case of conformal symmetry in 1+1 dimensions. Conformal fields 
are explicitly constructed as limits of observables localized in finite 
regions of space-time. These fields then allow to derive a geomet- 
ric identification of modular operators, Haag duality in the vacuum 
sector, the PCT-theorem and an equivalence theorem for fields 
and algebras. (orig.) 


21775 (DESY-—92-158) Multigrid methods for the computa- 
tion of propagators in gauge fields. Kalkreuter, T. (Hamburg 
Univ. (Germany). 2. Inst. fuer Theoretische Physik). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Nov 1992. 
136p. Order Number DE93785818. Source: OSTi; NTIS (US Sales 
Only); INIS. 

In the present work generalizations of multigrid methods for 
propagators in gauge fields are investigated. We discuss proper 
averaging operations for bosons and for staggered fermions. An ef- 
ficient algorithm for computing C numerically is presented. The 
averaging kernels C can be used not only in deterministic multigrid 
computations, but also in multigrid Monte Carlo simulations, and 
for the definition of block spins and blocked gauge fields in Monte 
Carlo renormalization group studies of gauge theories. Actual nu- 
merical computations of kernels and propagators are performed in 
compact four-dimensional SU(2) gauge fields. (orig/HSI). 
21776 (DESY—92-183) Mass spectrum and bounds on the 
couplings in Yukawa models with mirror-fermions. Lin, L. 
(Muenster Univ. (Germany). Inst. fuer Theoretische Physik 1); 
Muenster, G.; Plagge, M.; Montvay, |.; Wittig, H.; Frick, C.; Trap- 
penberg, T. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Dec 1992. 9p. (MS-TPI-92-28; SHEP-92/93-08). Order 
Number DE93785831. Source: OSTI; NTIS (US Sales Only); INIS. 

The SU(2),xSU(2), symmetric Yukawa model with mirror- 
fermions in the limit where the mirror-fermion is decoupled is 
studied both analytically and numerically. The bare scalar self- 
coupling A is fixed at zero and infinity. The phase structure is 
explored and the relevant phase transition is found to be consistent 
with a second order one. The fermionic mass spectrum close to 
that transition is discussed and a first non-perturbative estimate of 
the influence of fermions on the upper and lower bounds on the 
renormalized scalar self-coupling is given. Numerical results are 
confronted with perturbative predictions. (orig.). 


21777 (DESY—92-185) Towards a multigrid scheme in 
SU(2) lattice gauge theory. Gutbrod, F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Dec 1992. 22p. Order 
Number DE93785828. Source: OSTI; NTIS (US Sales Only); INIS. 
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The task of constructing a viable updating multigrid scheme for 
SU(2) lattice gauge theory is discussed in connection with the clas- 
sical eigenvalue problem. For a nonlocal overrelaxation Monte 
Carlo update step, the central numerical problem is the search for 
the minimum of a quadratic approximation to the action under non- 
local constraints. Here approximate eigenfunctions are essential to 
reduce the numerical work, and these eigenfunctions are to be 
constructed with multigrid techniques. A simple implementation on 
asymmetric lattices is described, where the grids are restricted to 
3-dimensional hyperplanes. The scheme is shown to be moder- 
ately successful in the early stages of the updating history (starting 
from a cold configuration). The main results of another, less asym- 
metric scheme are presented briefly. (orig.). 


(DOE/ER/40614-19) Quantum field theory in spaces 
with closed time-like curves. Boulware, D.G. Washington Univ., 
Seattle, WA (United States). Dept. of Physics. [1992]. 51p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-91ER40614. Order Number DE93010564. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Gott spacetime has closed timelike curves, but no locally anoma- 
lous stress-energy. A complete orthonormal set of eigenfunctions 
of the wave operator is found in the special case of a spacetime in 
which the total deficit angle is 277. A scalar quantum field theory is 
constructed using these eigenfunctions. The resultant interacting 
quantum field theory is not unitary because the field operators can 
create real, on-shell, particles in the acausal region. These parti- 
cles propagate for finite proper time accumulating an arbitrary 
phase before being annihilated at the same spacetime point as 
that at which they were created. As a result, the effective potential 
within the acausal region is complex, and probability is not con- 
served. The stress tensor of the scalar field is evaluated in the 
neighborhood of the Cauchy horizon; in the case of a sufficiently 
small Compton wavelength of the field, the stress tensor is regular 
and cannot prevent the formation of the Cauchy horizon. 


21779 (EFI-1313-8-91) Random surfaces. Ambartsumyan, 
R.V. (AN Armyanskoj SSR, Erevan (Armenia). Inst. Matematiki); 
Sukiasyan, G.S.; Sawidi, G.K. Erevanskij Fizicheskij Inst., Erevan 
(Armenia). 1991. [12p.] (In Russian). Order Number DE93622902. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An alternative model of a regularized string with an external cur- 
vature is offered. The problems related with the existence of a 
continuum limit are discussed. 31 refs. 


21780 (I\C-93/5) BFV-BRST analysis of the classical and 
quantum q-deformations of the sI(2) algebra. Dayi, O.F. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jan 1993. 
[15p.] Order Number DE93622905. Source: OSTI; NTIS (US Sales 
Only); INIS. 

BFV-BRST charge for q-deformed algebras is not unique. Differ- 
ent constructions of it in the classical as well as in the quantum 
phase space for the q-deformed algebra sl,(2) are discussed. 
Moreover, deformation of the phase space without deforming the 
generators of si(2) is considered. h -q-deformation of the phase 
space is shown to yield the Witten’s second deformation. To study 
the BFV-BRST cohomology problem when both the quantum 
phase space and the group are deformed, a two parameter defor- 


mation of sl(2) is proposed, and its BFV-BRST charge is given. 
(author). 21 refs. 


21781 (IC-93/13) On the symmetry algebra of the discrete 
states in d<2 closed string theory. Panda, S. (Rijksuniversiteit 
Groningen (Netherlands). Inst. voor Theoretische Natuurkunde); 
Roy, S. International Centre for Theoretical Physics, Trieste (Italy). 
Jan 1993. [13p.] (UG—1/93.). Order Number DE93622903. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The symmetry charges associated with the Lian-Zuckerman 
states for d<2 closed string theory are constructed. Unlike in the 
open string case, it is shown here that the symmetry charges com- 
mute among themselves and act trivially on all the physical states. 
(author). 19 refs. 


21782 (IC-93/23) On a “conformal” perfect fluid in the 
classical vacuum. Culetu, H. International Centre for Theoretical 





Physics, Trieste (Italy). Feb 1993. [8p.] Order Number 
DE93624797. Source: OSTI; NTIS (US Sales Only); INIS. 

A possible existence of a conformal perfect fluid in the classical 
vacuum is investigated in this letter. It is shown, contrary to Mad- 
sen’s opinion, that the scalar field stress tensor acquires a perfect 
fluid form even with a nonminimal coupling (€ = 1/6) in the Einstein 
Lagrangian, provided the geometry is the Lorentzian analogue of 
the Euclidean Hawking wormhole. In addition, our T,,, equals (up 
to a constant factor) the vacuum expectation value of the Fulling 
stress tensor for a massless scalar field and Visser's one concern- 
ing transversible wormholes. On the other side of the light cone, 
there is a coordinate system (the dimensionally reduced Witten 
bubble) where the stress tensor becomes diagonal. (author). 13 
refs. 


21783 (1C-93/28) Infinite Grassmannian and moduli space 
of G-bundles. Kumar, S. (North Carolina Univ., Chapel Hill, NC 
(United States). Dept. of Mathematics); Narasimhan, M.S.; Ra- 
manathan, A. International Centre for Theoretical Physics, Trieste 
(Italy). Mar 1993. [383p.] Order Number DE93624798. Source: 
OST!; NTIS (US Sales Only); INIS. 

Let C be a smooth irreducible projective curve and G a simply 
connected simple affine algebraic group of C. We study in this 
paper the relationship between the space of vacua defined in Con- 
formal Field Theory and the space of sections of a line bundle on 
the moduli space of G-bundles over C. (author). 33 refs. 


21784 (I\C—93/33) Static quark potential from the Polyakov 
sum over surfaces. Jaskolski, Z.; Meissner, K.A. International 
Centre for Theoretical Physics, Trieste (Italy). Feb 1993. [18p.] Or- 
der Number DE93622904. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Using the Polyakov string ansatz for the rectangular Wilson loop 
we calculate the static potential in the semiclassical approximation. 
Our results lead to a well defined sum over surfaces in the range 1 
<d < 25. (author). 29 refs. 


21785 (IC-93/40) (1,1)-geodesic maps into Grassmann 
manifolds. Eschenburg, J.H. (Augsburg Univ., Augsburg (Ger- 
many). Inst. fuer Mathematik); Tribuzy, R. International Centre for 
Theoretical Physics, Trieste (Italy). Feb 1993. [8p.] Order Number 
DE93624799. Source: OSTI; NTIS (US Sales Only); INIS. 

Nontrivial (1,1)-geodesic immersions in complex and real Grass- 
mannians, even for the limit dimension m=(p-1)(q-1)+1 in the case 
q=2, are constructed. 13 refs. 


21786 (IC—93/49) Gauge symmetry of Sine-Gordon model. 
Shen Jian-Min (CCAST (World Lab.), Beijing (China)); Li Kang; 
Sheng Zhengmao. International Centre for Theoretical Physics, Tri- 
este (Italy). Mar 1993. [14p.] Order Number DE93624800. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have found that the strong coupled interaction of Sine- 
Gordon model is related to its weak coupled interaction by the 
su(2) gauge transformation. We therefore develop a semi-classical 
approach to deal with the infrared divergence in the conventional 
perturbation theory of the Hamiltonian of the quantum Sine-Gordon 
model. (author). 10 refs. 


21787 (IC—-$3/50) Tensorial structure of a q-deformed 
sp(4,R) superalgebra. Georgieva, A. International Centre for The- 
oretical Physics, Trieste (Italy). Mar 1993. [15o.] Order Number 
DE93624808. Source: OSTI; NTIS (US Sales Only); INIS. 

A supersymmetric quantum algebra is generated by irreducible 
tensor operators in respect to the algebra sug(2). The even gener- 
ators are realized as tensor products of q-boson creation and 
annihilation operators, transforming as sUg(2) spinors and acting as 
odd generators. In this way the transformation properties of all the 
algebra's generators in respect to the q-deformed algebra of the 
angular momentum are simultaneously preserved, which is impor- 
tant in view of future applications in physics. In the limit q — 1 the 
classical Lie superalgebra sp(4,R) or the osp(1—4) is recovered. 
(author). 27 refs. 


21788 (IC-93/70) Further on the current algebra of WZNW 
models at and away from criticality. Abdalla, M.C.B. International 
Centre for Theoretical Physics, Trieste (italy). Apr 1993. [5p.] Order 
Number DES3624809. Source: OSTI; NTIS (US Sales Only); INIS. 
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We comment on the off-critical perturbations of WZNW models 
by a mass term as well as by another descendent operator, when 
we can compare the results with further algebra obtained from the 
Dirac quantization of the model, in such a way that a more general 
class of models be included. We discover, in both cases, hidden 
Kac-Moody algebras obeyed by some currents in the off-critical 
case, which in several cases are enough to completely fix the cor- 
relation functions. (author). 16 refs. 


21789 (INS-T-513, pp. 65-76) Dynamical chiral symmetry 
breaking in QCD. Yamada, Hirofumi (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Tokyo Univ., Tanashi (Japan) 
Inst. for Nuclear Study. Sep 1992. (CONF-9202146—: Workshop on 
new aspects of quantum field theories, Tanashi (Japan), 17-19 Feb 
1992). In Proceedings of the workshop on new aspects of quantum 
field theories. 200p. Order Number DE93754136. Source: OSTI:; 
NTIS; INIS. 

We present our recent analysis on dynamical chiral symmetry 
breaking in QCD by the use of generalized Hartree-Fock method. 
The low energy quark mass is calculated to the second order of di- 
agrammatic expansion scheme around the shifted massive 
vacuum. The low energy mass is found to be finite and renormal- 
ization group invariant. After the improvement of the second order 
result by the method of effective charges we evaluate the low en- 
ergy mass via the gap equation and the optimization condition 
based on the least sensitivity principle. As a result we obtain the fi- 
nite mass gap in the both evaluation procedures, thus exhibiting 
the spontaneous chiral symmetry breakdown. (author). 


21790 (INS-T-513, pp. 128-144) Schwinger-Dyson loop 
equations as the w,,..-like constraints for hermitian multi- 
matrix chain model at finite N. Cheng, Yi-Xin (Osaka Univ., 
Toyonaka (Japan). Dept. of Physics). Tokyo Univ., Tanashi (Japan). 
inst. for Nuclear Study. Sep 1992. (CONF-9202146—: Workshop on 
new aspects of quantum field theories, Tanashi (Japan), 17-19 Feb 
1992). In Proceedings of the workshop on new aspects of quantum 
field theories. 200p. Order Number DE93754136. Source: OSTI; 
NTIS; INIS. 

The Schwinger-Dyson loop equations for the hermitian multi- 
matrix chain models at finite N, are derived from the Ward 
identities of the partition functional under the infinitesimal field 
transformations. The constraint operators W,'™ satisfy the w1,.- 
like algebra up to a linear combination of the lower spin operators. 
We find that the all the higher spin constraints are reducible to the 
Virasoro-type constraints for all the matrix chain models. (author). 


21791 (INS-T-513, pp. 184-196) Non-perturbative aspect of 
N = 1/2 superstring in zero dimension. Nojiri, Shin-ichi (National 
Defence Academy, Yokosuka, Kanagawa (Japan)). Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1992. (CONF- 
9202146-: Workshop on new aspects of quantum field theories, 
Tanashi (Japan), 17-19 Feb 1992). In Proceedings of the workshop 
on new aspects of quantum field theories. 200p. Order Number 
DE93754136. Source: OSTI; NTIS; INIS. 

We propose random matrix models which have N = 1/2 super- 
symmetry in zero dimension. The supersymmetry breaks down 
spontaneously. It is shown that the double scaling limit can be de- 
fined in these models and the breakdown of the supersymmetry 
remains in the continuum limit. The exact non-trivial partition func- 
tions of the string theories corresponding to these matrix models 
are also obtained. (author). 


21792 (ITP-92-48) Precise analysis of the three-anyon 
spectrum. Mashkevich, S.V. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1992. [17p.] Order Number 
DE93624010. Source: OSTI; NTIS (US Sales Only); INIS. 

We find the exact numbers of "good” (found analytically) and 
"bad” states in three-anyon problem. !t is shown that the relative 
number of the "good” states tends to one third with energy increas- 
ing. We produce an outline of the spectrum which reflects correctly 
the interpolation between bosonic and fermionic states. We carry 
out a straightforward caiculation of the partition function, which re- 
produces the known results for the third virial coefficient. 22 refs.; 2 
figs.; 7 tab. (author). 
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21793 (KEK-PROC-—92-7) Proceedings of the HEPLIB’92/ 
KEK international users meeting on the support and environ- 
ments of high energy physics computing. Miura, Yasuko; 
Amako, Katsuya (eds.). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jul 1992. 307p. (CONF-9206362—: HEP- 
LIB’92: KEK international users meeting on the support and 
envrionments of high energy physics computing, Tsukuba (Japan), 
1-2 Jun 1992; SSCL-SR-1214). Order Number DE93788632. 
Source: OSTI; NTIS; INIS. 

This is the summary of the agreement, conclusion and consen- 
sus which were reached at the third HEPLIB users meeting held at 
the National Laboratory for High Energy Physics (KEK) on June 1 
and 2, 1992. 34 scientists from Europe, Japan and USA met for 
two days to discuss on the support and environment of high en- 
ergy physics computing. Tele-video conference was held during 
this meeting with the members at several HEP laboratories in USA, 
who were not able to attend the meeting in person. This third 
meeting concluded the first round of meetings in which various 
HEPLIB proposals were discussed. This summary represents the 
common viewpoints presented and concluded at the meeting as far 
as possible. HEPLIB is the world user group for the enhancement, 
communication and distribution of software primarily for HEP com- 
puting environment. Its activities, steering committee, the facility of 
information exchange and so on are reported. The issues at this 
meeting were the status of HEPLIB, HEPLIB consensus document, 
site reports, the subgroups of library structures, HEPLIB compila- 
tion and physics generators. The future meetings and workshops 
were scheduled. (K.1.). 


21794 (KEK-PROC-92-8, pp. 101-108) x°7x° and the o- 
meson. Shimizu, Hajime (Yamagata Univ. (Japan). Faculty of 
Science). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9202147—: 3. workshop on light quark 
meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Pro- 
ceedings of the third workshop on light quark meson spectroscopy. 
226p. Order Number DE93754138. Source: OSTI; NTIS; INIS. 

A broad low mass scalar state, the old « meson, has been ob- 
served at ~ 600 MeV with a width of ~ 500 MeV in the x°7° 
invariant mass distribution in the —p — 7°7°N reaction. We dis- 
cuss possible existence of the o meson as a Higgs-like meson in 
connection with chiral symmetry breaking in QCD. (author). 


21795 (KEK-PROC—92-9, pp. 365-381) Physics opportuni- 
ties for a B Factory. Quinn, H.R. (Stanford Univ., CA (United 
States)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9111189—: 2. KEK conference on ete— 
collision physics, Tsukuba (Japan), 26-29 Nov 1991). In Proceed- 
ings of the 2nd KEK topical conference on ete~ collision physics. 
513p. Order Number DE93754139. Source: OSTI; NTIS; INIS. 

In the short time allotted for this talk it is not possible to review 
all the physics opportunities offered by a B Factory. | focus on the 
physics of CP Violation and the resulting tests of the Standard 
Model. (author). 


21796 (KEK-PROC-92-9, pp. 383-398) Prospects for B 
physics - experimental. Katayama, Nobu (Cornell Univ., Ithaca, 
NY (United States). Lab. of Nuclear Studies). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF- 
9114189-: 2. KEK conference on ete~ collision physics, Tsukuba 
(Japan), 26-29 Nov 1991). In Proceedings of the 2nd KEK topical 
conference on e*e— collision physics. 513p. Order Number 
DE93754139. Source: OSTI; NTIS; INIS. 

Experimental measurements of properties of B mesons are sum- 
marized and prospects for B physics before the commission of the 
B factories and at the B factories are discussed. (author). 


21797 (KEK-PROC-—92-9, pp. 399-424) Impact of gauge 
invariance on future ete~ data. De Rujula, A. (European Organi- 
zation for Nuclear Research, Geneva (Switzerland)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. 
(CONF-9111189-: 2. KEK conference on e*e~ collision physics, 
Tsukuba (Japan), 26-29 Nov 1991). In Proceedings of the 2nd KEK 
topical conference on e*e~ collision physics. 513p. Order Number 
DE93754139. Source: OSTI; NTIS; INIS. 

Recent data show that the Standard Electroweak model is a the- 
ory. Half a dozen of its predictions are tested to first order in their 
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quantum corrections. This convincingly demonstrates that 
SU(2)XU(1) gauge invariance is no longer an ‘assumption’. 'Meta- 
theories’ beyond the standard model must abide by this symmetry, 
severely limiting the room for non-standard effects in future observ- 
ables. | discuss the current strictures on the ete~ — W*W- 
differential cross-sections. Their direct measurement at LEP-2 is 
most unlikely to provide new information on the self-couplings of 
vector bosons. (author). 


21798 (LBL-33186) Understanding conformal field theory 
through parafermions and Chern Simons theory. Hotes, S.A. 
Lawrence Berkeley Lab., CA (United States). 19 Nov 1992. 56p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO03-76SF00098. Grant PHY90-21139. Order Number 
DE93010452. Source: OSTI; NTIS; INIS; GPO Dep. 

Conformal field theories comprise a vast class of exactly solvable 
two dimensional quantum field theories. Conformal theories with an 
enlarged symmetry group, the current algebra symmetry, axe a key 
ingredient to possible string compactification models. The following 
work explores a Lagrangian approach to these theories. In the first 
part of this thesis, a large class of conformal theories, the so-called 
coset models, are derived semi-classically from a gauged version 
Of the Wess-Zumino-Witten functional. A non-local field transfor- 
mation to the parafermionic field description is employed in the 
quantization procedure. Classically, these parafermionic fields sat- 
isfy non-trivial Poisson brackets, providing insight into the fractional 
spin nature of the conformal theory. The W-algebra symmetry is 
shown to appear naturally in this approach. In the second part of 
this thesis, the connection between the fusion algebra structure of 
Wess-Zumino-Witten models and the quantization of the Chern- 
Simons action on the torus is made explicit. The modular properties 
of the conformal model are also derived in this context, giving a 
natural demonstration of the Verlinde conjecture. The effects of 
background gauge fields and monopoles are also discussed. 


21799 (NIKHEF-H-91-26) Algebraic conformal field theory. 
Fuchs, J. (European Organization for Nuclear Research, Geneva 
(Switzerland)). Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. Nov 
1991. [18p.] (CONF-9109483—: 25. International Symposium on El- 
ementary Particle Theory, Gosen (Germany), Sep 1991). Order 
Number DE93623998. Source: OSTI; NTIS; INIS. 

Many conformal field theory features are special versions of 
structures which are present in arbitrary 2-dimensional quantum 
field theories. So it makes sense to describe 2-dimensional confor- 
mal field theories in context of algebraic theory of superselection 
sectors. While most of the results of the algebraic theory are rather 
abstract, conformal field theories offer the possibility to work out 
many formulae explicitly. In particular, one can construct the full 
algebra A-bar of global observables and the endomorphisms of A- 
bar which represent the superselection sectors. Some explicit 
results are presented for the level 1 so(N) WZW theories; the alge- 
bra A-bar is found to be the enveloping algebra of a Lie algebra 
L-bar which is an extension of the chiral symmetry algebra of the 
WZW theory. (author). 21 refs., 6 figs. 


21800 (NIKHEF-H-92-02) Reconstruction of (x,Q?) and ex- 
traction of structure functions in neutral current scattering at 
HERA. Bentvelsen, S. (Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H); 
Engelen, J.; Kooijman, P. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 8 
Jan 1992. [19p.] Order Number DE93624024. Source: OSTI; NTIS; 
INIS. 

A new method is presented of extracting kinematic variables in 
neutral current deeply inelastic scattering. It turns out that a deter- 
mination of x and Q* using the angles of the electron and current 
jet only is remarkably powerful. Also a method is worked out for 
determining x and Q? that is insensitive to initial state radiation. 
Structure functions Fp and xF3 are extracted and the systematic 
errors are studied. The use of several (x,Q?) reconstruction 
methods, each with different systematic errors will provide comple- 
mentarity and redundancy for structure function analysis. (author). 
7 refs.; 9 figs. 





21801 (NIKHEF-H-92-08) Symmetries and motions in mani- 
folds. Holten, J.W. van (Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie 
H); Rietdijk, R.H. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
1992. [18p.] (CONF-9202128—: Karpacz winter school on infinite 
dimensional geometry in physics, Karpacz (Poland), 17-27 Feb 
1992). Order Number DE93623999. Source: OSTI; NTIS; INIS. 

Research supported by the Stichting FOM (NL). 

The relations between symmetries, Lie algebras, Killing vectors 
and Noether’s theorem are reviewed. A generalisation of the basic 
ideas to include velocity-dependend co-ordinate transformations 
naturally leads to the concept of Killing tensors. Via their Poisson 
brackets these tensors generate an a priori infinite-dimensional Lie 
algebra. The nature of such infinite algebras is clarified using the 
example of flat space-time. Next the formalism is extended to spin- 
ning space, which in addition to the standard real co-ordinates is 
parametrized also by Grassmann-valued vector variables. The 
equations for extremal trajectories (‘geodesics’) of these spaces 
describe the pseudo-classical mechanics of a Dirac fermion. The 
formalism is applied to solve for the motion of a pseudo-classical 
electron in Schwarzschild space-time. (author). 15 refs. 


21802 (NIKHEF-H-92-09) Spinning particles in Schwarz- 
schild space time. Holten, J.W. van (Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie H); Rietdijk, R.H. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
1992. [25p.] Order Number DE93624000. Source: OSTI; NTIS; 
INIS. 

Research supported by the Stichting FOM (NL). 

The motion of pseudo-classical spinning particles in a static, 
spherically symmetric space-time (as described by the Schwarz- 
schild coordinate system) is analysed. The constants of motion are 
derived and the full set of first integrals of motion is obtained. Vari- 
ous types of orbits are discussed. The exact solution for planar 
orbits is given. (author). 13 refs.; 6 figs. 


21803 (NIKHEF-H-92-11) On the fermionic Heisenberg 
group and its Q-representation. Frydryszak, A. (Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H). Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 26 
Jun 1992. [12p.] Order Number DE93624011. Source: OSTI; NTIS; 
INIS. 

A nonstandard way of representing the canonical anticommuta- 
tion relations is presented. It is connected with a generalization of 
the Heisenberg group to a graded phase space. It is shown how 
Grassmann harmonic analysis can be performed and what are the 
Q-representations of such a generalized Heisenberg group. As in 
the conventional case, the Schroedinger and Bargmann-Fock real- 
izations were shown to exist. Grassmann-Hermite polynomials are 
obtained via the generalized Bargmann transform and new 
Grassmann-Laguerre polynomials are introduced. (author). 10 refs. 


21804 (NIKHEF-H-92-13) BRST quantization of 2d-Yang 
Mills theory with anomalies. Kalau, Wolfgang (Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H). Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 9 
Sep 1992. [26p.] Order Number DE93624001. Source: OSTI; 
NTIS; INIS. 

The BRST-quantization of anomalous 2d-Yang Mills (YM) theory 
is discussed. Since an oscillator basis for the YM-Fock-space is 
used the anomaly appears already for a pure YM-system and the 
constraints form a Kac-Moody algebra with negative central 
charge. The coupling of chiral fermions is also discussed and it is 
found that the BRST-cohomology for systems with chiral fermions 
in a sufficiently large representation of the gauge group is com- 
pletely equivalent to the cohomology of the finite dimensional 
gauge group. For pure YM theory or YM theory coupled to chiral 
fermions in small representations there exists an infinite number of 
inequivalent cohomology classes. This is discussed in some detail 
for the example of SU(2). (author). 15 refs. 
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21805 (OUP-93-02) Fermions near two-dimensional sur- 
faces. Burgess, M.; Jensen, B. Oslo Univ. (Norway). Fysisk Inst. 
Feb 1998. [15p.] Order Number DE93624002. Source: OSTI; 
NTIS; INIS. 

The authors review work on constrained systems in which 3+1 
dimensional field theories are reduced to effective 2+1 dimensional 
ones. Known results are extended to encompass the Dirac equa- 
tion, and the non-relativistic limit is examined. They discuss to 
what extent this system can really be made two-dimensional and 
obtain a lower bound on the thickness. Some comments are made 
about recent theories involving fractional statistics. 25 refs. 


21806 (UM-P-92/38) A non-commutative geometric ap- 
proach to left-right symmetric weak interactions. Hanlon, B.E.; 
Joshi, G.C. Melbourne Univ., Parkville, VIC (Australia). School of 
Physics. [1992]. [11p.] (OZ-92/10.). Order Number DE93622935. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By allowing the gauge field elements in the 2 x 2 matrix connec- 
tion to be described by the noncommutative algebra of forms, the 
bosonic sector of SU(2) cross product SU(2) cross product U(1) 
modeis can be reproduced which incorporates an extended Higgs 
sector necessary to produce parity violating minima. Furthermore, 
the symmetry breaking scheme can be adjusted within this 
geometrical approach so as to fine tune the model. Without the ad- 
ditional Higgs fields provided by the extended algebra of forms on 
each copy of space-time, such a left-right symmetric model could 
not be considered. By including such fields, full use can be made 
of the 2 x 2 matrix connection allowing the Z2 graded symmetry 
provided by such a model to be utilized. The form of the Higgs po- 
tential is such that many gauge invariant terms do not appear, thus 
reducing the complexity of the most general models. That Higgs 
fields may be intimately connected with Grassmannian coordinates 
provides a possible avenue for further investigation into such uni- 
fied geometrical approaches. 9 refs. 


21807 (UM-P-92/52) Electric charge quantization. Foot, R. 
(Southampton Univ. (United Kingdom). Dept. of Physics); Lew, H.; 
Volkas, R.R. Melbourne Univ., Parkville, VIC (Australia). School of 
Physics. Jun 1992. [17p.] Sponsored by Australian Research Coun- 
cil, Canberra, ACT (Australia); USDOE Office of Energy Research, 
Washington, DC (United States). (OZ-92/19;SHEP-—91/92.). Order 
Number DE93622901. Source: OSTI; NTIS (US Sales Only); INIS. 

To appear as a "Topical Review’ in Journal of Physics G. 

Experimentally it has been known for a long time that the electric 
charges of the observed particles appear to be quantized. An ap- 
proach to understanding electric charge quantization that can be 
used for gauge theories with explicit U(1) factors - such as the 
standard model and its variants - is pedagogically reviewed and 
discussed in this article. This approach used the allowed invari- 
ances of the Lagrangian and their associated anomaly cancellation 
equations. It is demonstrated that charge may be de-quantized in 
the three-generation standard model with massless neutrinos, be- 
cause differences in family-lepton-numbers are anomaly-free. The 
relevant experimental limits are also reviewed. This approach to 
charge quantization suggests that the minimal standard model 
should be extended so that family-lepton-number differences are 
explicitly broken. Some candidate extensions such as the minimal 
standard model augmented by Majorana right-handed neutrinos 
are also briefly discussed. 30 refs. 


21808 (UM-P-92/90) Fermion doubling and gauge invari- 
ance on random lattices. Griffin, C.J.; Kieu, T.D. Melbourne 
Univ., Parkville, VIC (Australia). School of Physics. [1992]. [6p.] 
Sponsored by Australian Research Council, Canberra, ACT (Aus- 
tralia). Order Number DE93622906. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Random-lattice fermions have been shown to be free of the dou- 
bling problem if there are no interactions or interactions of a 
non-gauge nature. On the other hand, gauge interactions impose 
stringent constraints as expressed by the Ward-Takahashi identities 
which could revive the free-field suppressed doubler modes in loop 
diagrams. Comparing random lattice, naive and Wilson fermions in 
two dimensional abelian background gauge theory, it is shown that 
indeed the doublers are revived for random lattices in the 
continuum limit. Some implications of the persistent doubling phe- 
nomenon on random lattices are also discussed. 15 refs., 3 figs. 
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21809 (WIS-PH-92-17) Gauge coupling unification in su- 
perstring derived standard-like models. Faraggi, A.E. Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics. Nov 1992. 
[12p.] Order Number DE93624801. Source: OSTI; NTIS (US Sales 
Only); INIS. 

| discuss gauge coupling unification in a class of superstring 
standard-like models, which are derived in the free fermionic 
formulation. Recent calculations indicate that the superstring unifi- 
cation scale is at O(10'®GeV) while the minimal supersymmetric 
standard model is consistent with LEP data if the unification scale 
is at O(10'*)GeV. A generic feature of the superstring standard-like 
models is the appearance of extra color triplets (D,D), and elec- 
troweak doublets (I,l), in vector-like representations, beyond the 
supersymmetric standard model. | show that the gauge coupling 
unification at O(10'SGeV) in the superstring standard-like models 
can be consistent with LEP data. | present an explicit standard-like 
model that can realize superstring gauge coupling unification. (au- 
thor). 


21810 (WIS-PH-93-4) Neutrino masses in  superstring 
derived standard-like models. Faraggi, A.E.; Haylyo, Edi. Weiz- 
mann Inst. of Science, Rehovoth (Israel). Dept. of Physics. Jan 
1993. [15p.] Order Number DE93624802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We propose a new scenario in class of superstring derived 
standard-like models that explains the suppression of the left- 
handed neutrino masses. Due to nonrenormalizable terms and the 
breaking of the U(1)z, symmetry a generalized see-saw mecha- 
nism take place. Contrary to the traditional see-saw mechanism in 
Grand Unified Theories, the see-saw scale and the right-handed 
neutrino mass scale are suppressed relative to the U(1)z, breaking 
scale. (authors). 
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Refer also to citation(s) 21809, 21846, 21853, 21854, 21870, 
21871, 21873, 21877, 21905, 21906 


21811 (BNL-70107) [Travel to China and Japan to discuss 
their collaboration with the PHENIX Experiment at the Rela- 
tivistic Heavy lon Collider]: Foreign trip report, January 14-26, 
1992. Aronson, S.H. Brookhaven National Lab., Upton, NY (United 
States). 21 Feb 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE93011028. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The report describes discussions with scientific representatives 
of universities and laboratories in the Peoples’ Republic of China 
and in Japan which had previously indicated interest in participat- 
ing in PHENEK, an experiment at RHIC which focuses on di-lepton 
and direct photon signals of the Quark-Giluon Plasma (QGP). A 
number of tentative agreements were reached with several of 
these institutions concerning their collaboration in PHENIEK. A 
number of issues were identified which require further discussion in 
the process of completing official agreements. 


21812 (DOE/ER/40561-095) Future high precision experi- 
ments and new physics beyond Standard Model. Luo, 
Mingxing. Washington Univ., Seattle, WA (United States). [1993]. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO6-90ER40561. Order Number DE93011004. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High precision (< 1%) electroweak experiments that have been 
done or are likely to be done in this decade are examined on the 
basis of Standard Model (SM) predictions of fourteen weak neutral 
current observables and fifteen W and Z properties to the one-loop 
level, the implications of the corresponding experimental measure- 
ments to various types of possible new physics that enter at the 
tree or loop level were investigated. Certain experiments appear to 


have special promise as probes of the new physics considered 
here. 


21813 (IC—93/12) Gauge unification of fundamental forces: 
The story of success. Misra, R.B.; Ahmad, S.M.W. International 
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Centre for Theoretical Physics, Trieste (Italy). Jan 1993. [13p.] Or- 
der Number DE93624813. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Historical aspects concerning the gauge unification of fundamen- 
tal forces are briefly reviewed. 55 refs. 


21814 (IC—93/20) On-mass-shell renormalization of the 
<t-bar t> contribution to the Al = 1/2 s is formed from d self- 
energy transition. Ahmady, M.R. (international Centre for 
Theoretical Physics, Trieste (Italy)); Elias, V.; Hill, N.C.A. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jan 1993. [7p.] 
Order Number DE93622942. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In <t-bar t>-scenarios for dynamical electroweak symmetry 
breaking, the presence of a very large t-quark condensate neces- 
sarily generates as s is formed from d self-energy transition which 
will contribute exclusively to Al = 1/2 strangeness-changing matrix 
elements. This contribution is calculated and compared to the 
purely perturbative contribution, which is well-known to be far too 
smali to have an appreciable effect on Al = 1/2 strangeness- 
changing matrix elements after mass-shell renormalization 
subtractions are taken into account. The ratio between the t-quark 
condensate’s contribution and the standard-model perturbative 
contribution to the mass-shell renormalized s is formed from d self- 
energy transition is shown to be of order modul m <t-bar t> 
modul/M‘*y,, suggesting that the large t-quark condensate proposed 
for electroweak symmetry breaking may also be responsible for the 
Al = 1/2 enhancement of strangeness-changing decays. (author). 
16 refs, 2 figs. 


21815 (INIS-mf-—13388, pp. 261-262) Mean separation be- 
tween nucleation sites and cosmic quark-hadron phase 
transition. Sakthi Murugesan, K. (Madras Univ. (India). Dept. of 
Nuclear Physics); Janhvi, G.; Raja, K.; Subramanian, P.R. Depart- 
ment of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 6 refs., 1 tab. QUARK-HADRON 
INTERACTIONS/phase transformations; ENERGY DENSITY; 
NUCLEATION; SURFACE TENSION; TRANSITION HEAT; TRAN- 
SITION TEMPERATURE 


21816 (INIS-mf-13388, pp. 263-264) Baryon mass spectra. 
Gautam, A.K. (R.B.S. College, Agra (India). Dept. of Physics); 
Gaur, Rajesh; Shiromani, A.K. Department of Atomic Energy, Bom- 
bay (India). 1991. [568p.] (CONF-9112147—: DAE symposium on 
nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. BARYONS/mass spectra; 
BAG MODEL; BARYONS; MASS; QUARKS 


21817 (INIS-mf—13388, pp. 287-288) Bag model formulation 
of hadron masses. Gaur, Rajesh (R.B.S. College, Agra (India). 
Dept. of Physics); Gautam, A.K.; Shiromani, A.K. Department of 
Atomic Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs., 1 fig. BARYONS/bag model; 
BARYONS/mass; BARYONS; MASS; QUANTUM CHROMODY- 
NAMICS; QUARKS 


21818 (INIS-mf-13388, pp. 291-292) Dielectric functional 
dependence of gluonic effects in color dielectric model. Sahu, 
Sarira (institute of Physics, Bhubaneswar (India)). Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 





(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs. COLOR MODEL/gluons; GLUONS/ 
color model; BARYON DECUPLETS; BARYON OCTETS; GLU- 
ONS; MASS; QUANTUM CHROMODYNAMICS; QUARKS 


21819 (INIS-mf—13388, pp. 315-316) The effect of deforma- 
tion and colour singletness on quark-gluon deconfinement 
phase transition in the bag model. Mustafa, M.G. (Institute of 
Physics, Bhubaneswar (India)); Ansari, A. Department of Atomic 
Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs, 1. fig, 1 tab. BAG 
MODEWdeformation; HADRONS/critical temperature; HADRONS/ 
detormation, DEFORMATION; COLOR MODEL; GLUONS; 
HADRONS; PHASE TRANSFORMATIONS; QUARK MATTER; 
QUARKS; SHAPE 


21820 (INIS-mf—13388, pp. 317-318) Quark gluon plasma 
equation of state in a relativistic harmonic confinement model. 
Khadkikar, S.B. (Physical Research Lab., Ahmedabad (India)); 
Parikh, J.C. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. PIONS/phase transforma- 
tions; QUARK MATTER/equations of state; CONFINEMENT; 
DEGREES OF FREEDOM; PIONS; PRESSURE DEPENDENCE; 
TEMPERATURE DEPENDENCE 


21821 (INIS-mf-13388, pp. 321-322) Equation of state of 
quasi-free gluon gas. Chakrabarty, Somenath (Saha Inst. of Nu- 
clear Physics, Calcutta (India)); Bandyopadhyay, Debadesh; Syam, 
Debapriya. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs. GLUONS/equations of state; EN- 
ERGY DENSITY; GLUONS; POTENTIAL ENERGY; QUARK 
MATTER; RELATIVISTIC RANGE 


21822 (INIS-mf-13388, pp. 327-328) Model dependent phase 
transition from hadronic matter to quark-gluon plasma. Sakthi 
Murugesan, K. (Madras Univ. (India). Dept. of Nuclear Physics); 
Janhavi, G.; Raja, K.; Subramanian, P.R. Department of Atomic 
Energy, Bombay (india). 1991. [568p.] (CONF-9112147—: DAE 
symposium on nuclear physics, Bombay (india), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 3 refs., 3 figs. HADRONS/phase transfor- 
mations; QUARK MATTER/phase transformations; BAG MODEL; 
ENERGY DENSITY; EQUATIONS OF STATE; HADRONS 


21823 (INIS-mf-13388, pp. 329-330) Temperature depen- 
dence of bag constant using chromomagnetism. Meenakumari, 
N. (Madras Univ. (india). Dept. of Nuclear Physics); Rajasekaran, 
M. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. BAG MODEL/quantum chro- 
modynamics; QUANTUM CHROMODYNAMICS/bag = model; 
QUANTUM CHROMODYNAMICS/magnetic fields; CRITICAL 
TEMPERATURE; ENERGY DENSITY; FREE ENERGY; TEMPER- 
ATURE DEPENDENCE 
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21824 (INIS-mf-13388, pp. 355-356) Curvature radiation 
and (+/(pion neutral)) signal of quark gluon plasma. 
Chakrabarty, Somenath (Saha Inst. of Nuclear Physics, Calcutta 
(India)); Raha, Sibaji; Sinha, Bikash. Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147-: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. QUARK MATTER/photon emission; 
QUARK MATTER*/pions neutral; CRITICAL TEMPERATURE; 
HADRONS; PHOTONS; QUARKS; TRANSVERSE MOMENTUM 


21825 (INIS-mf—-13388, pp. 367-368) Hot stable strange 
quark matter in the early universe phase transition. Sakthi Mu- 
rugesan, K. (Madras Univ. (India). Dept. of Nuclear Physics); 
Subramanian, P.R. Department of Atomic Energy, Bombay (India) 
1991. [568p.) (CONF-9112147—-: DAE symposium on niclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS 

Short communication. 4 refs., 1 fig. QUARK MATTER/phase 
transformations; BARYONS; ENERGY DENSITY; QUARKS; 
TRANSITION TEMPERATURE; UNIVERSE 


21826 (INIS-mf-13388, pp. 303-304) Baryonic matter in the 
nonlinear meson field theory. Chowdhury, S.K. (B.K.C. College, 
Calcutta (India). Dept of Physics); Sarkar, Sasabindu. Department 
of Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 5 refs. BARYONS/mean-field theory; 
BARYON-BARYON INTERACTIONS; BARYONS; EFFECTIVE 
MASS; HARTREE-FOCK METHOD; MESONS; NONLINEAR 
PROBLEMS; PHASE TRANSFORMATIONS 


21827 (INIS-mf-13388, pp. 319-320) An improved QGP 
model for relativistic heavy ion collisions. Kaushal, R.S. (Delhi 
Univ. (india). Dept. of Physics and Astrophysics); Akhaury, 
Praveen. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 9 refs., 2 figs. HEAVY ION REACTIONS/ 
quark matter; QUARK MATTER/heavy ion reactions; ENERGY 
DENSITY; RELATIVISTIC RANGE 


21828 (INIS-mf-13388, pp. 325-326) Can the hadronic gas 
shine as bright as quark-gluon plasma?. Chakrabarty, Somenath 
(Saha Inst. of Nuclear Physics, Calcutta (india)); Alam, Jan-e; Sri- 
vastava, D.K.; Sinha, Bikash; Raha, Sibaji. Department of Atomic 
Energy, Bombay (india). 1991. [568p.] (CONF-9112147—: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. HADRON-HADRON INTERAC- 
TIONS/photon emission; QUARK MATTER/photon emission; 
ANNIHILATION; COMPTON EFFECT; CRITICAL TEMPERATURE; 
PIONS MINUS; PIONS NEUTRAL 


21829 (INIS-mf-13388, pp. 347-348) Nuclear masses from 
quark shell model. Rajasekaran, M. (Madras Univ. (India). Dept. 
of Nuclear Physics); Meenakumari, N.; Devanathan, V. Department 
of Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147—: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short communication. 2 refs., 1 tab. CARBON 12/mass; CAR- 
BON 13/mass; FLUORINE 19/mass; NEON 20/mass; NITROGEN 
14/mass; OXYGEN 16/mass; OXYGEN 17/mass; BAG MODEL; 
MASS; DEGREES OF FREEDOM; ISOSPIN; NUCLEAR RADII; 
NUMERICAL DATA; QUARKS; SPIN 


21830 (INS-T-513, pp. 54-64) Physical states of the mass- 
less QCD. with g = oo'. Mukaida, Hisamitsu (Tokyo Univ. 
(Japan). Dept. of Physics). Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Sep 1992. (CONF-9202146-: Workshop on new 
aspects of quantum field theories, Tanashi (Japan), 17-19 Feb 
1992). In Proceedings of the workshop on new aspects of quantum 
field theories. 200p. Order Number DE93754136. Source: OSTI; 
NTIS; INIS. 

Two-dimensional SU(n.) x U(1) QCD with single-flavor massless 
fermions and with no kinetic terms of gauge fields is exactly 
solved. Physical states of this model are completely determined 
and their excitation energies are calculated. (author). 


21831 (ITP-92-8) Induced Chern-Simons term in lattice 
QCD at finite temperature. Borisenko, O.A.; Petrov, V.K.; 
Zinov'ev, G.M. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoretich- 
eskoj Fiziki. 1992. [29p.] Order Number DE93624032. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The general conditions when the Chern-Simons action could 
arise (in continuum limit) as non universal contribution of fermionic 
determinant of finite-temperature lattice QCD are formuiated. The 
dependence of this action coefficient on non universal parameters 
(a chemical potential, vacuum features, etc.) is investigated in 
detail. Special attention is paid to the role of possible <Ap>- 
condensate existence. 42 refs. (author). 


21832 (ITP-92-39) Deuteron color degrees of freedom and 
deuteron break-up at high energy. Kobushkin, A.P. AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [20p.] 
Order Number DE93624031. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Deuteron break-up reactions are analysed from a QCD-motivated 
point of view. Production of a nucleon with hard momentum is con- 
sidered as a result of high gluon exchange between three quark 
clusters in hidden-color component of deuteron wave function. It is 
shown that the model reproduces well the nucleon momentum dis- 
tribution extracted from (d,p)-reaction at high energy as well as the 
tensor analysing powers Too of this reaction and of the reaction of 
elastic pd-backward scattering. 19 refs.; 2 figs.; 1 tab. (author). 


21833 (JINR-E-2-92-304) Gluon condensation and 
modelling of quark confinement in QCD-motivated Nambu- 
Jona-Lasinio model. Bel’kov, A.A.; Ebert, D.; Emel’yanenko, A.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. [14p.] Order Number DE93624820. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The possibility of modelling of a quark propagator without poles 
realizing quark confinement is considered on the basis of a non- 
perturbative gluon propagator including gluon condensation and a 
dynamical gluon mass. The property of spontaneous chiral symme- 
try breaking is retained providing us with a reasonable pattern of 
low-lying meson properties. 2 figs.; 1 tab. 


21834 (KEK-PROC—92-8, pp. 124-134) The masses and 
widths of the q*q~? states. Uehara, Y. (Aoyama Gakuin Univ., 
Tokyo (Japan). Dept. of Physics). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9202147-: 3. 
workshop on light quark meson spectroscopy, Tsukuba (Japan), 
28-29 Feb 1992). In Proceedings of the third workshop on light 
quark meson spectroscopy. 226p. Order Number DE93754138. 
Source: OSTI; NTIS; INIS. 

The masses and widths of the possible q*q~* states which con- 
sist of u and d quarks only are predicted on the basis of the diquark 
cluster model. The mass spectrum of the narrow resonances (I < 
10 MeV) observed in the antiproton annihilation at rest by Chiba et 
al. at KEK are well reproduced as well as masses and widths of the 
other q?q-* candidates such as AX(1565) and X2(1515). (author). 


21835 (KEK-PROC—92-8, pp. 135-143) The application of 
the diquark cluster model to the hybrids. Nakamura, H. 
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(Aoyama Gakuin Univ., Tokyo (Japan). Coll. of Science and Engi- 
neering). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9202147-: 3. workshop on light quark 
meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Pro- 
ceedings of the third workshop on light quark meson spectroscopy. 
226p. Order Number DE93754138. Source: OSTI; NTIS; INIS. 
The basic ideas of the diquark cluster model is applied to the 
general hybrid system q<q-bar"g. A simple mass formula which in- 
volves two free parameters is deduced and applied to the simplest 
system qq-barg. It is shown that most of the exotic mesons found in 
the mass region 1400 - 2400 MeV can be interpreted as the hybrid 
qq-barg or the four quark state qqq-barq-bar (q*q-bar*). (author). 


21836 (KEK-PROC-—92-9, pp. 151-183) Recent results from 
DELPHI at LEP. Ratoff, P. (Lancaster Univ. (United Kingdom)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Sep 1992. (CONF-9111189-: 2. KEK conference on e*e~ collision 
physics, Tsukuba (Japan), 26-29 Nov 1991). In Proceedings of the 
2nd KEK topical conference on e*e- collision physics. 513p. Or- 
der Number DE93754139. Source: OSTI; NTIS; INIS. 

Recent results are presented on a broad range of physics topics 
studied by the DELPHI collaboration at LEP. The main areas cov- 
ered are Z° lineshapes and asymmetries, physics of the third 
family of quarks and leptons (tau-lepton lifetime and polarization, B 
hadron lifetime, Z° into bb-bar partial width and asymmetry), mea- 
surement of the strong coupling constant as, evidence for the triple 
gluon vertex and new particle searches. A global fit to all available 
electroweak interaction data constrains the top quark mass and 
sets limits on the existence of new physics beyond the Minimal 
Standard Model, although all data is consistent with the predictions 
of this model. Very preliminary results from the first run with the 
fully operational barrel Ring Imaging CHerenkov system are also 
presented. (author). 


21837 (KEK-PROC—92-9, pp. 185-209) Precision tests of 


the standard model in the L3 experiment. Chen Hesheng 
(Academia Sinica, Beijing, BJ (China). Inst. of High Energy 


Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9111189—: 2. KEK conference on e*e— 
collision physics, Tsukuba (Japan), 26-29 Nov 1991). In Proceed- 
ings of the 2nd KEK topical conference on e*e~ collision physics. 
513p. Order Number DE93754139. Source: OSTI; NTIS; INIS. 

L3 experiment has collected 500K Z° events during 1990 and 
1991, corresponding to a total luminosity of 18.4 pb—'. From a si- 
multaneous fit to the measured cross sections of ete — hadrons, 
ete, uty and r*r~ assuming lepton universality, we obtain: 
Mz = 91.181 + 0.010 + 0.02 (LEP) GeV, rz = 2501 + 17 MeV, 
Thad = 1747 + 16 MeV, T, = 83.5 + 0.7 MeV. Including our mea- 
surements of the forward-backward asymmetries of the leptonic 
channels to fit, we obtain g-bary = -0.0462_9 oo¢gg*?-°°8° and g- 
bara = -0.4993 + 0.0023. In the framework of the Standard Model, 
the top quark mass is estimated to be m = 204_59%4? + 14 
(Higgs) GeV, and sin?6w = 1 - (Mw/Mz)? = 0.2219_0 007897, 
corresponding to sin*6-barw = 0.2315 + 0.0022. From the invisible 
decay widths of the Z° and the measured cross section of ete — 
vv-bary, we determine the number of light neutrino families to be 
N, = 3.01 + 0.08. We obtain the 95 % CL upper limits of Br(Z° 4 
ut) < 4.8 x 10-5, and Br(Z° — er) < 3.4 x 10-5. We have ob- 
served several events with more than one hard radiative photons. 
(author). 


21838 (KEK-PROC-—92-9, pp. 225-255) New probes of the 
standard model at LEP. Sasaki, Makoto (Tokyo Univ. (Japan). 
Faculty of Science). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK 
conference on ete collision physics, Tsukuba (Japan), 26-29 Nov 
1991). In Proceedings of the 2nd KEK topical conference on e* e~ 
collision physics. 513p. Order Number DE93754139. Source: 
OSTI; NTIS; INIS. 

Recent results (up to July 1991) from the OPAL collaboration at 
LEP are reviewed. The importance of + and B decay properties as 
new probes of the fundamental aspects of the Standard Model is 
emphasized. Also, latest results of Higgs search and determina- 
tions of as(mz) with several different methods are presented. 
(author) 70 refs. 





21839 (KEK-PROC-92-9, pp. 257-263) Searches for 
magnetic monopoles at LEP. Kinoshita, K. (Harvard Univ., Cam- 
bridge, MA (United States)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. 
KEK conference on e*e~ collision physics, Tsukuba (Japan), 26-29 
Nov 1991). In Proceedings of the 2nd KEK topical conference on 
ete collision physics. 513p. Order Number DE93754139. 
Source: OSTI; NTIS; INIS. 

We report first results from two searches for highly ionizing parti- 
cles at the LEP e*e~ storage ring. The searches are sensitive to 
Dirac monopoles with magnetic charge in the range 0.2 gp < g < 
3.6 gp, where 68.5e = gp. New upper limits are established on the 
production of monopoles with charge gp and mass up to 44.9 
GeV/c?. (author). 


21840 (KEK-PROC-—92-9, pp. 265-288) QCD: tests of basic 
properties in jet physics. Zerwas, P.M. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF- 
9111189-: 2. KEK conference on e*e~ collision physics, Tsukuba 
(Japan), 26-29 Nov 1991). In Proceedings of the 2nd KEK topical 
conference on ete collision physics. 513p. Order Number 
DE93754139. Source: OSTI; NTIS; INIS. 

Jet distributions in high-energy processes allow tests of the basic 
properties of QCD: the spin of the gluons, their color charges and 
self-interactions, and the magnitude and energy dependence of the 
coupling constant. Recent jet analyses of hadronic final states in 
ete annihilation provide strong support for the vector nature of 
the gluons and for their self-couplings as prescribed by the non- 
abelian nature of QCD. Interquark forces at short distances have 
been measured in dijet final states of pp-bar collisions at large 
transverse momenta. Theoretical QCD analyses predict a linear 
rise of the interquark potential at large distances while the form of 
the spin-dependent forces is compatible with the predictions de- 
rived from scalar confinement, in agreement with the experimental 
results in quarkonium physics. (author). 


21841 (LU-TP-92-25) Revisiting the Lund Fragmentation 
Model. Andersson, B.; Nilsson, A. Lund Univ. (Sweden). Dept. of 
Theoretical Physics. Oct 1992. [30p.] Order Number DE93624033. 
Source: OSTI; NTIS; INIS. 

We present a new method to implement the Lund Model frag- 
mentation distributions for multi-gluon situations. The method of 
Sjoestrand, implemented in the well-known Monte Carlo simulation 
program JETSET, is robust and direct and according to his findings 
there are no observable differences between different ways to 
implement his scheme. His method can be described as a space- 
time method because the breakup proper time plays a major role. 
The method described in this paper is built on energy-momentum 
space methods. We make use of the x-curve, which is defined di- 
rectly from the energy momentum vectors of the partons. We have 
shown that the x-curve describes the breakup properties and the 
final state energy momentum distributions in the mean. We present 
a method to find the variations around the x-curve, which also im- 
plements the basic Lund Model fragmentation distributions (the 
area-law and the corresponding iterative cascade). We find 
differences when comparing the corresponding Monte Carlo imple- 
mentation REVJET to the JETSET distributions inside the gluon 
jets. (au). 


21842 (NIKHEF-H-91-16) On the factorisation theorem in 
boson-gluon fusion at hadron colliders. Anselmo, F. (European 
Organization for Nuclear Research, Geneva (Switzerland)); Eijk, B. 
van; Bordes, G. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 1991. 
[16p.] Order Number DE93624027. Source: OSTI; NTIS; INIS. 

F. Anselmo is of the CERN/LAA Project, B. van Eijk is supported 
by the Netherlands Organisation for Scientific Research (NWO), 
The Netherlands. 

Different heavy flavour production mechanisms are competing in 
hadronic collisions. Charm and bottom quark cross-sections are 
dominated by the pure QCD type of processes in which O(as*) 
and O(a,°) diagrams are equally important. In the case of top 
quarks or members of f nilies appearing in extensions of the mini- 
mal Standard Model, couplings of these particles may give rise to 
non-negligible contributions to heavy flavour production through 
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weak currents. An ‘improved’ tree level description of the calcula- 
tion of the O(a*as) boson-giuon fusion processes is presented, 
focussing on heavy fermions in the final state and the singular 
structure of expression for the matrix squared is analyzed in detail. 
At lowest order, that is O(a*) contributions from for instance W- 
bottom scattering, where the bottom quark flux is taken from the 
bottom quark distribution function in the proton, are deemed to give 
non-negligible contributions to the heavy flavour cross-sections. 
Adding O(a*) and O(a*as) cross-sections will lead to a typical 
double counting of Feynman graphs and a solution to this problem 
is presented by subtracting the collinear singularity in the W-gluon 
fusion process. The results obtained are finite and, although virtual 
corrections have not explicitly been taken into account, are ex- 
pected to be valid for almost full phase space. Similar conclusions 
can be drawn in the case where the charged weak current is re- 
placed by the neutral weak current. +/Z° interference is taken into 
account as well. (author). 17 refs., 5 figs., 4 tabs. 


21843 (NIKHEF-H-91-25) Classical aspects of weak inter- 
actions. Klinkhamer, F.R. (Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie 
H). Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H. Oct 1991. [10p.] 
(CONF-910835—: European Physical Society (EPS) nuclear 
physics conference on hadronic structure and electromagnetic in- 
teractions, Amsterdam (Netherlands), 5-10 Aug 1991). Order 
Number DE93624028. Source: OSTI; NTIS; INIS. 

The classical physics are discussed of the electroweak standard 
model and possible implications for cosmology and future particle 
collider experiments. (author). 27 refs.; 5 figs. 


21844 (NIKHEF-H-91-28) N=2 topological gauge theory, 
the Euler characteristic of moduli spaces, and the Casson 
invariant. Blau, M. (Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie 4H); 
Thompson, G. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. Nov 
1991. [89p.] Contract no. 06MZ760. (MZ-TH-91-40.). Order Num- 
ber DE93624029. Source: OSTI; NTIS; INIS. 

This work was supported by the Netherlands Foundation for Fun- 
damental Research of Matter (Stichting FOM) and the German 
Ministry for Research and Technology (Bundesministerium fuer 
Forschung und Technologie). 

Gauge theory with a topological N=2 symmetry is discussed. 
This theory captures the de Rahm complex and Riemannian geom- 
etry of some underlying moduli space M and the partition function 
equals the Euler number ,(M) of M. Moduli spaces of instantons 
and of flat connections in 2 and 3 dimensions are explicitly dealt 
with. To motivate the constructions the relation between the 
Mathai-Quillen formalism and supersymmetric quantum mechanics 
are explained and a new kind of supersymmetric quantum mechan- 
ics is introduced, based on the Gauss-Codazzi equations. The 
gauge theory actions are interpreted from the Atiyah-Jeffrey point 
of view and related to super-symmetric quantum mechanics on 
spaces of connections. As a consequence of these considerations 
the Euler number ,(M) of the moduli space of flat connections as a 
generalization to arbitrary three-manifolds of the Casson invariant. 
The possibility of constructing a topological version of the Penner 
matrix model is also commented. (author). 63 refs. 


21845 (WIS-PH-93-3) Cabibbo mixing in superstring de- 
rived standard-like models. Faraggi, A.E.; Halyo, E. Weizmann 
Inst. of Science, Rehovoth (israel). Dept. of Physics. Jan 1993. 
[16p.] Order Number DE93624814. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We examine the problem of generation mixing in realistic super- 
string derived standard-like models, constructed in the free 
fermionic formulation. We study the possible sources of family mix- 
ing in these models. In a specific model we estimate the Cabibbo 
angle. We argue that a Cabibbo angle of the correct order of mag- 
nitude can be obtained in these models. (author). 
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Refer also to citation(s) 20912, 20999, 21904, 21907, 21926, 
21927, 22084 


21846 (BONN-IR-93-09) Investigation of multi-hadron de- 
cays of Z° by high-energy photons of the quark 
bremsstrahlung. Schreiber, S. Bonn Univ. (Germany). 
Physikalisches iInst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Feb 1993. 135p. (In German). 
Order Number DE93786018. Source: OST1; NTIS (US Sales Only); 
INIS. 

Final state photon radiation off primary quarks are measured in 
the reaction ete —Z° —hadrons+- with the Opal detector at LEP. 
A comparison of the measured photon yield and jet rates with a 
matrix element calculation in order O(aas) allows to determine the 
strong coupling constants ag in first and second order. Combined 
with the measurement of the total hadronic width of the Z°, the ob- 
served photon yield allows also to determine the electroweak 
coupling constants of up and down type quarks. The measured 
couplings are in good agreement with the standard model predic- 
tions. From the measurement of the ratio of the two-jet plus photon 
event rate with the inclusive three-jet rate an abelian QCD model is 
disfavoured. (orig.) 


21847 (CIEMAT-691) Measure of the ete~ — bb-bar cross 
section at the LEP energies. Arce Dubois, P. Centro de Investi- 
gaciones Energeticas, Medioambientales y Tecnologicas (CIEMAT), 
Madrid (Spain). 1992. [88p.] (In Spanish). Order Number 
DE93624824. Source: OSTI; NTIS (US Sales Only); INIS 

In the present work | analyse the data collected during 1990 by 
the L3 detector, situated in the electron-positron collider LEP. After 
selecting the events e*e~ — bb-bar through their semileptonic de- 
cays into muons, | calculate the cross section for the process 
e+te-— bb-bar at different energy points around the mass of the 
vectorial Zo, and | measure some parameters of the Standard 
Model, namely the Brib—,),7 Z degree celsius —bb/- Z degree 
celsius — had and + Z degree celsius — bb + Z degree celsius > 
e*e-. 


21848 (DESY—92-181) ARCLUS. A new jet clustering algo- 
rithm inspired by the colour dipole mode!. Loennbliad, L. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Dec 1992. 13p. Order Number DE93785829. Source: OSTI; NTIS 
(US Sales Only); INIS 

A new jet clustering algorithm - ARCLUS - is presented. The 
main difference between this and conventional algorithms is that 
while the latter in each step join two clusters into one, ARCLUS 
joins three clusters into two. The performance of ARCLUS in terms 
of the size of hadronization corrections is studied for some jet- 
reconstruction tasks in e*e~ and ep collisions, and is found to be 
as good as or, for some tasks in ep collisions, better than conven- 
tional clustering algorithms. (orig.). 


21849 (DESY—92-182) A fifth order perturbative solution to 
the Gribov-Lipatov equation. Przybycien, M. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1992. 
12p. Grant KBN 20-38-09101. (TPJU-—21/92). Order Number 
DE93785830. Source: OSTI; NTIS (US Sales Only); INIS. 

Fifth order, O (6°), exact corrections to the non-singlet electron 
structure function in QED are presented. Calculations were per- 
formed in the leading logarithmic approximation using the ad hoc 
exponentiation prescription proposed by Jadach and Ward and a 
recurrence formula for the elements of the Jadach-Ward series. A 
comparison with existing third order, O (6%), solutions is also pre- 
sented. The three next elements of the Jadach-Ward series were 
calculated numerically and parametrized with an accuracy better 
than 5.10-® in the range of x between 0.01 and 1. (orig.). 


21850 (DESY-92-184) Observation of =,° semileptonic de- 
cay. Albrecht, H. (DESY, Hamburg (Germany)); Cronstroem, H.I.; 
Ehrlichmann, H.; Hamacher, T.; Hofmann, R.P.; Kirchhoff, T.; Nau, 
A.; Nowak, S.; Reidenbach, M.; Reiner, R.; Schroeder, H.; Schulz, 
H.D.; Walter, M.; Wurth, R.; Appuhn, R.D.; Hast, C.; 
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Kolanoski, _H.ARGUS Collaboration. Deutsches  Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Dec 1992. 15p. Order 
Number DE93785832. Source: OSTI; NTIS (US Sales Only); INIS. 

Observation of the semileptonic decay of the charmed baryon 
=.° in the decay channel =,“ — = ~I*X has been made using the 


ARGUS detector at the ete- storage ring DORIS Il at DESY. The 
cross section times branching ratio was found to be o(e*e~ — 
=,°X).BR(=.° — E7I*X) = 0.7440.24+0.09 pb. (orig.). 


21851 (DESY—92-190) First results from HERA. Wolf, G. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany) 
Dec 1992. 60p. Order Number DE93785833. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The new electron-proton collider HERA at DESY has been put 
into operation together with the experiments H1 and ZEUS. With 
HERA, high energy physics has entered a new territory far beyond 
the reach of previous lepton nucleon scattering experiments. The 
very first run has already given new results on several topics 
Deep inelastic neutral current scattering has been extended by two 
orders of magnitude towards very small x values. For photoproduc- 
tion the total cross section has been measured and a large excess 
of events from hard scattering has been observed. The general 
characteristics of these hard scatters agrees with the expectations 
for direct and resolved photon interactions. (orig.). 


21852 (DOE/ER/40224—243) Multidimensional intermittency 
in hadronic collisions. Pan, J.; Hwa, R.C. Oregon Univ., Eugene, 
OR (United States). Jun 1992. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG06-85ER40224 
;FG06-91ER40637. (OITS-494). Order Number DE93010562 
Source: OSTI; NTIS; INIS; GPO Dep. 

The study of intermittency in high-energy hadronic collisions by 
the Monte Carlo code ECCO is extended to 3-dimensional phase 
space. Strong intermittency is found in agreement with the data. 
Fluctuation in the impact parameter is responsible for the intermit- 
tency in Inp;, and the transverse-momentum conservation leads to 
negative intermittency slopes in the azimuthal angle ¢. The Ochs- 
Wosiek plots are linear in all dimensions having universal slopes. 
An exponent v = 1.448 emerges to characterize multiparticle pro- 
duction in pp collisions. The properties of G moments are also 
examined, and the fractal dimensions determined. 


21853 (DOE/ER/40224-244) Two jet production in hadron 
collisions at order as° in QCD. Ellis, S.D. (Washington Univ., 
Seattle, WA (United States). Dept. of Physics); Kunszt, Z.; Soper, 
D.E. Oregon Univ., Eugene, OR (United States). Inst. of Theoreti- 
cal Science. 5 Jul 1992. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-85ER40224 ;FG06- 
91ER40614. (OITS-495). Order Number DE93010563. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The two-jet inclusive cross section at order as?in QCD. Because 
the one-loop perturbative corrections axe included, there is a con- 
siderable improvement in theoretical accuracy compared to the 
Born-level calculation. The predicted dependence of the cross sec- 
tion on the jet-jet scattering angle m; — no is compared to data 
from the CDF Collaboration. The dependence of the cross section 
on the jet-jet mass is also discussed. 


21854 (DOE/ER/40427-33-N92) Diffraction at collider ener- 
gies. Frankfurt, L.L. Washington Univ., Seattle, WA (United 
States). Dept. of Physics. [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-88ER40427. 
(CONF-920837—44: ICHEP-26: 26th International Union of Pure 
and Applied Physics (IUPAP) conference on high energy physics, 
Dallas, TX (United States), 6-12 Aug 1992). Order Number 
DE93010200. Source: OSTI; NTIS; INIS; GPO Dep. 

Lessons with “soft” hadron physics to explain (a) feasibility to ob- 
serve and to investigate color transparency, color opacity effects at 
colliders; (b) significant probability and specific features of hard 
diffractive processes; (c) feasibility to investigate components of 
parton wave functions of hadrons with minimal number of con- 


stituents. This new physics would be more important with increase 
of collision energy. 


21855 (DOE/ER/40525-6) Polarization experiments with 
hadronic and electromagnetic probes: [Annual] report, July 1, 





1992—June 30, 1994. Punjabi, V. Norfolk State Univ., VA (United 
States). 30 Mar 1993. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-89ER40525. Order Num- 
ber DE93011375. Source: OSTI; NTIS; INIS; GPO Dep. 

The following research activities were carried out during the past 
year Calibration of focal plane polarimeter POMME up to 2.4 GeV 
at Saturne National Laboratory (LNS) in Saclay. Measurement of 
tensor analyzing power Tx and polarization transfer xo at Saturne 


up to 2.1 GeV in elastic backward dp scattering dp — pd. Mea- 
surement of tensor analyzing power T2o at synchrophasotron in 


Dubha up to 4.4 Gev in elastic backward dp scattering dp — pd. 
Resubmission of conditionally Approved Gep proposal 89-14 at 
CEBAF-. Start construction of focal plane polarimeter (FPP) for CE- 
BAF hall A hadron spectrometer. The planned work for the next 
year includes: Construction of FPP for CEBAF hall A hadron spec- 
trometer; measurement of polarization transfer «xo and tensor 
analyzing power Tao in elastic backward dp scattering at Saturne; 
measurements of tensor analyzing power in 'H(®Li,d)X, 'H(PLi,a)X, 
"H(PLi,t)X and 'H(®Li,He)X reactions at Saturne; and study of po- 


larization transfer in 2H(e,e’ p)n reaction at Bates 


21856 (DOE/ER/40631-—2) [Study of heavy-flavored parti- 
cles]: Part 1, Progress report. State Univ. of New York, Albany, 
NY (United States). Research Foundation. [1993]. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER40631. Order Number DE93011535. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The program of physics analysis using CLEO II data is reported 
A statistically significant measurement was made of the isospin 
mass splitting of the £.* with respect to the £,.° and =,**. This re- 
sult is based on first observation of the £.* in the decay mode 
Ac*7°. Many new decay modes of the charmed baryon A,;* were 
studied. Several new decay modes of £,.’s. Some preliminary re- 
sults on 3 new modes of Q.° decay are reported. In the area of 
B-meson decay into baryons, were observed conclusively the de- 
cays B — £,° and £,.**. From about 1500 events corresponding to 
B -— A.<*X reconstruction of exclusive final states of the form 
A-*(n) was started. A comprehensive investigation of particle 
identification using both the time-of-flight and dE/dx systems was 
made. Measurement of pion, kaon and proton identification efficien- 
cies have been made, corresponding to several different selection 
criteria. Measurements of corresponding pion probabilities to fake 
kaons and protons have also been made 


21857 (DOE/ER/40719-1) [Research programs from the 
University of South Carolina on High Energy Physics]: Techni- 
cal progress report for 1992. Rosenfeld, C. South Carolina Univ., 
Columbia, SC (United States). [1993]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER40719. 
Order Number DE93007829. Source: OSTI; NTIS; INIS; GPO Dep. 

Work on three main experiments is summarized: (1) study of 
charm physics in a wide-band photon beam; (2) charmless two- 
body decays of b-flavored mesons and baryons studied with a ring 
imaging Cherenkov counter; and (3) the AMY Program, which 
studies e*e~ interactions using the TRISTAN collider at KEK, with 
emphasis on trigger upgrades. Future wurk related to the existence 
of a 17-keV neutrino in G decay and v/v, oscillation is described. 


21858 (DOE/ER/40728—1) [A renewal proposal for support 
of hadroproduction of bottom using the 800 GeV/C primary 
proton beam at the Fermilab Tevatron]: XI. 1992 E771 Status 
report. Judd, D.J. Prairie View A and M Univ., College Station, TX 
(United States). Research Foundation. 1992. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO05- 
92ER40728. Order Number DE93012989. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 1992 status report on Experiment E771 is given. Experi- 
ences with the 1991 run and off-line data analysis are described. 
Preliminary cross sections and resolutions were determined. A 
1994 run is proposed. 23 figs. 


21859 (DOE/FTR-93010181) [Workshop on NN 
bremsstrahlung and polarization observables]: Foreign trip re- 
port, 13-22 November 1992. Brown, V.R. Lawrence Livermore 
National Lab., CA (United States). 28 Jan 1993. 7p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93010181. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The traveler participated in the discussions about the physics 
that can be learned in the experiments being planned, those 
presently running, or those recently completed by a growing num- 
ber of major laboratories in Europe and the USA at the “Workshop 
on NN Bremsstrahlung and Polarization Observables”, where many 
representatives of these experimental programs were present. The 
taveler's research in this field is supported by a DOE Grant, and 
she has pioneered the early theoretical NNA treatments. In addi- 
tion, she visited the Vrije University to collaborate with Professor 
Henk Blok on proton scattering from °°Zr and neighboring nuclei. 
The traveler also visited NIKEF and discussed possible future ex- 
periments of mutual interest to be done at that laboratory. 


21860 (DOE/FTR-93011422) [Travel to Italy for meeting on 
Fermilab Experiment E687]: Foreign trip report, November 21— 
29, 1992. Garbincius, P.H. Fermi National Accelerator Lab., 
Batavia, IL (United States). 8 Dec 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE93011422. Source: OSTI; NTIS 
(US Sales Only); GPO Dep 

The collaborators on Fermilab Experiment E-687, a Study of the 
Photoproduction of Heavy Quarks, meet regularly, at a frequency 
of approximately 2 out of every 3 months, almost always at Fermi- 
lab. The main topics of discussion were technical issues involving 
the analysis of data taken during the 1987-88, 1990, and 1991 
Fermilab Fixed Target running periods, the physics results that are 
being discussed in preparation for publication, the physics results 
presented at the Division of Particle and Fields 1992 Meeting held 
two weeks earlier at Fermilab, preparations and plans for an pro- 
posed Fermilab experiment P-831 to continue further studies of 
charm particles, a “leaders meeting” where rules and responsibili- 
ties within the collaboration were discussed, and _ three 
presentations by guest speakers: Sudhindra Mani (from HERA 
experiment H1 and the “pixel collaboration”) on the use of high res- 
olution pixel charged-coupled devices (CCD) for tracking and 
pattern recognition, Paolo Nason (theorist from U of Milano) on 
Next-to-Leading Order QCD Calculations of Charm Photoproduc- 
tion, and Peter Schlein (UCLA and CERN) on his collaborations 
studies of silicon microstrips for the study of beauty particle 
physics at colliding beams and the use of data driven processors 
along with the silicon strips for triggering on detached charm decay 
vertices in a Fixed Target physics environment. 


21861 (IC-93/25) Ap — Ac exclusive weak decays in a 
light cone model. Hussain, F. (international Centre for Theoretical 
Physics, Trieste (Italy)); Liu Dongsheng; Tawfig, S. International 
Centre for Theoretical Physics, Trieste (Italy). Feb 1993. [24p.] Or- 
der Number DE93624830. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An analysis of the weak transition form factors of heavy Ag-like 
baryons is made in the light-cone QCD, incorporating the heavy 
quark symmetry derived from the heavy quark effective theory. The 
independent form factors are formulated in terms of the Fock state 
wave function of the hadron. Decay properties of the process A, 
— A,lv. are presented using a relativistic generalization of the 
constituent quark model. (author). 25 refs, 5 figs, 3 tabs. 


21862 (IC-93/26) Long distance contributions to B-decays 
into higher K-resonances. Ahmady, M.R.; Liu Dongsheng; Tao 
Zhijian. International Centre for Theoretical Physics, Trieste (Italy). 
Jan 1993. [8p.] Order Number DE93622963. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We use the new symmetries in the heavy quark limit to calculate 
the exclusive B-decays B — K'y where K' are higher resonances 
of K-meson. We then estimate the long distance contributions to B 
— Kiy decays via ~ - y conversion. The results point to around 
30% uncertainty in the top quark mass determined by measure- 
ments of rare B-decays B — K'y. (author). 16 refs, 2 tabs. 


21863 (IC-93/31) Charged scalar particles and 7 leptonic 
decay. Tao Zhijian. international Centre for Theoretical Physics, 
Trieste (Italy). Feb 1993. [11p.] Order Number DE93622969. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Charged scalar particles introduced in some extensions of the 
standard model! can induce 7 leptonic at tree level. We find that 
with some charged SU(2)-singlet scalar particles, like ones intro- 
duced in Zee-type model, 7 leptonic decay width is always smaller 
than what is predicted by the standard model, therefore they may 
offer a natural solution to 7 decay puzzle. To be more specific, we 
examine some Zee-type models in detail to see if at the same time 
they are acceptable in particle physics, cosmology and astro- 
physics. It is shown that + decay data do put some constraints on 
these models. (author). 25 refs, 1 fig. 


21864 (IC—93/51) Influence of CP violation on energy spec- 
tra in K*+xi7t7-+ decays. Shabalin, E.P. International Centre 
for Theoretical Physics, Trieste (Italy). Mar 1993. [19p.] Order 
Number DE93624827. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the chiral c model with broken U(3), xU(3)R symmetry we 
have calculated in the p*-approximation a difference between the 
slope parameters g* and g~ describing the energy distributions of 
"odd’ pions in K*-2*x*x- and K~ +2 x7 x* decays. The result 
is: (gt - g-)/(g*t + g~) = -(1.940.8)10-*sos3 sin 6, where so, Sg 
and 6 are the parameters of the Kobayashi-Maskawa mixing ma- 
trix. (author). 28 refs, 3 figs 


21865 (IC—93/58) On the difference caused by CP violation 
in the energy spectra of pions in K* —2x+7+7-+ decays. Sha- 
balin, E.P. International Centre for Theoretical Physics, Trieste 
(Italy). Mar 1993. [8p.] Order Number DE93624828. Source: OST]; 
NTIS (US Sales Only); INIS. 

A difference of the slope parameters g* and g~ describing the 
energy distributions of "odd” pions in K> +zi+aiz-+ decays is cal- 
culated in the p*-approximation of Chiral Theory. The result is (g* - 
g-)/(gt + g—) = (-1.9+0.8)10—*sosgsin 6, where so, S3 and 6 are 
the parameters of the Kobayashi-Maskawa matrix. (author). 26 
refs, 1 fig. 


21866 (INIS-mf-13388, pp. 277-278) Spin orbit N-N interac- 
tion from COGEP. Khadkikar, S.B. (Physical Research Lab., 
Ahmedabad (India)); Vijayakumar, K.B. Department of Atomic En- 
ergy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (india), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 figs. GLUONS/phase shift; NUCLEON- 


NUCLEON INTERACTIONS/spin; GLUONS; L-S COUPLING; 
SPIN 


21867 (INIS-mf-13388, pp. 281-282) N-N interaction in chi- 
ral colour dielectric model. Ghosh, S.K. (institute of Physics, 
Bhubaneswar (india)). Department of Atomic Energy, Bombay (in- 
dia). 1991. [568p.] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. COLOR MODEL/nucleon- 
nucleon interactions; NUCLEON-NUCLEON  INTERACTIONS/ 
chirality; BORN APPROXIMATION; ELASTIC SCATTERING; GLU- 
ONS; ISOSPIN; CHIRALITY; QUARKS; SCALAR FIELDS; SPIN 


21868 (INIS-mf-13388, pp. 283-284) Inclusive (p,p’zsup(+)) 
reaction. Kelkar, N.G. (Bhabha Atomic Research Centre, Bombay 
(India). Nuclear Physics Div.); Jain, B.K. Department of Atomic En- 
ergy, Bombay (india). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 figs. PION-PROTON INTERACTIONS/ 
cross sections; PROTON REACTIONS/pion-proton interactions; 
PROTON REACTIONS/pions plus; DELTA BARYONS; ISOSPIN; 
PROTON SPECTRA; PROTONS; QUASI-FREE REACTIONS; 
SPIN 


21869 (INIS-mf-13388, pp. 289-290) Annihilation range, P 
anti-P scattering parameters and complex potential scattering. 
Lagu, A.V. (Banaras Hindu Univ., Varanasi (india). Dept. of 
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Physics). Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147-: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 8 refs., 1 fig. PROTON-ANTIPROTON 
INTERACTIONS/annihilation; PROTON-ANTIPROTON INTERAC- 
TIONS/potential scattering; EFFECTIVE RANGE THEORY; 
ANNIHILATION; S WAVES; TRAJECTORIES 


21870 (INIS-mf—13388, pp. 295-296) The spin orbit force 
from COGEP. Vijayakumar, K.B. (Physical Research Lab., Ahmed- 
abad (India)); Khadkikar, S.B. Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs. QUARKS/I-s coupling; D STATES; 
EXCHANGE INTERACTIONS; GLUONS; NUCLEON-NUCLEON 
INTERACTIONS; P STATES; QUARKS; TENSORS 


21871 (INIS-mf-13388, pp. 297-298) Tensor N-N interaction 
from COGEP. Vijayakumar, K.B. (Physical Research Lab., Ahmed- 
abad (india)); Khadkikar, S.B. Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 3 figs. GLUONS/nucleon-nucleon 
interactions; NUCLEON-NUCLEON INTERACTIONS¢#tensors; D 
STATES; EXCHANGE INTERACTIONS; GLUONS; TENSORS; 
PHASE SHIFT; QUARKS; S STATES 


21872 (INIS-mf-13388, pp. 299-300) The effect of confine- 
ment of gluons and N-N scattering : P-P and N-P differential 
cross sections. Khadkikar, S.B. (Physical Research Lab., Ahmed- 
abad (\India)); Vijayakumar, K.B. Department of Atomic Energy, 
Bombay (india). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3  refs., 3 figs. GLUONS/proton- 
neutron __ interactions; GLUONS/proton-proton __ interactions; 
PROTON-NEUTRON INTERACTIONS/differential cross sections; 
PROTON-PROTON INTERACTIONS/differential cross sections; 
CONFINEMENT; GLUONS; MEV RANGE 100-1000; PHASE 
SHIFT; RESONATING-GROUP METHOD; SCATTERING 


21873 (INIS-mf—13388, pp. 343-344) Effect of electroweak 
effect and QCD on ratio R. Gautam, A.K. (R.B.S. Coll., Agra (In- 
dia). Dept. of Physics); Gaur, Rajesh; Shiromani, A.K. Department 
of Atomic Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 7 refs. HADRONS/particle production; 
HADRONS/quantum chromodynamics; MUONS MINUS/particle 
production; MUONS MINUS/quantum chromodynamics; MUONS 
PLUS/particle production; MUONS PLUS/quantum chromodynam- 
ics; ANNIHILATION; CROSS SECTIONS; ELECTRON-POSITRON 
INTERACTIONS; HADRONS 


21874 (INIS-mf—13388, pp. 345-346) Electron-positron anni- 
hilation into hadrons. Gautam, A.K. (R.B.S. Coll., Agra (India). 
Dept of Physics); Gaur, Rajesh; Shiromami, A.K. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 





(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 7 refs., 1 tab. ELECTRON-POSITRON IN- 
TERACTIONS/hadrons; ELECTRON-POSITRON INTERACTIONS/ 
muons; HADRONS/particle production; MUONS/particle production; 
ANNIHILATION; COUPLING CONSTANTS; CROSS SECTIONS; 
HADRONS; MUONS; PARTICLE MODELS; QUANTUM CHROMO- 
DYNAMICS 


21875 (ISN-92-100) Neutrinos oscillations research near a 
nuclear reactor. Study of background components and experi- 
mental data analysis in Bugey Ill experiment. Achkar, B. 
Grenoble-1 Univ., 38 (France). inst. des Sciences Nucleaires. Oct 
1992. [195p.] (In French). Order Number DE93622954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work reports the different steps allowing a better compre- 
hension of the background components of the Bugey Ill experiment 
searching for neutrino oscillations at the reactor 5 of the Bugey nu- 
clear plant. Several means have been used in order to suppress 
the background: eliminate a potential background source (changing 
the liquid scintillator), reject the events associated with the cosmic 
muons and measure the accidental component during the experi- 
ment simultaneously with the signal. The identification and follow 
up of the different background components have been used to de- 
fine the selecting criteria of neutrino events among all background 
components. The neutrino signal associated with the reactor 4 at 
95 meters has been measured and compared to that associated 
with the reactor 5 at 15 meters. The exclusion contour obtained 
from this comparison pushed the limits of squared mass differ- 
ences down to 2 10-2eV?. 


21876 (KEK-PROC-—92-8, pp. 16-23) Some comments on a, 


(1250?) from +37 v decay. MacNaughton, J. (Tohoku Univ., 
Sendai (Japan)); Yamaguchi, A. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9202147-: 3. 
workshop on light quark meson spectroscopy, Tsukuba (Japan), 
28-29 Feb 1992). In Proceedings of the third workshop on light 


quark meson spectroscopy. 226p. Order Number DE93754138. 
Source: OSTI; NTIS; INIS. 

Results are presented of a simple Monte-Carlo calculation de- 
scribing r-+37 v decay in terms of the channels t—pz2 v and 3x 
v, but without a 32 resonance. It is found that the resultant distri- 
bution has a width quite similar to that of the experimental data, 
but the peak of the distribution lies ~ 100 MeV higher than is the 
case for the experimental data. A quite brief, superficial overview is 
given of a; production in other reactions. (author). 


21877 (KEK-PROC-—92-8, pp. 44-68) Decay properties of hy- 
brid mesons with a massive constituent gluon and search for 
their candidates. Ishida, Shin (Nihon Univ., Tokyo (Japan). Coll. of 
Science and Engineering); Sawazaki, Haruhiko; Oda, Masuho; Ya- 
mada, Kenji. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1992. (CONF-9202147—: 3. workshop on light 
quark meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In 
Proceedings of the third workshop on light quark meson spec- 
troscopy. 226p. Order Number DE93754138. Source: OSTI; NTIS; 
INIS. 

In a previous work we have argued the possibility of the f; (1420) 
being our first hybrid meson with the configuration of (uu-bar + dd- 
bar) g/,/2 and given a preliminary consideration to search for other 
hybrid mesons. In this paper we calculate respective decay widths 
of the other members of ground-state hybrid-meson nonets in the 
framework of the covariant oscillator quark model extended to 
describe bound systems composed of quark, antiquarks and/or glu- 
ons. Basing upon these results we select eight their ‘observed’ 
candidates altogether, the three out of them rather on a firm basis, 
and give some remarks to search further for their candidates ex- 
perimentally. (author). 


21878 (KEK-PROC—92-8, pp. 69-86) Results from the LASS 
spectrometer. Suzuki, Shiro (Nagoya Univ. (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9202147—: 3. workshop on light quark 
meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Pro- 
ceedings of the third workshop on light quark meson spectroscopy. 
226p. Order Number DE93754138. Source: OSTI; NTIS; INIS. 
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Results are presented for several mesonic states containing one 
or more strange quark. The data are taken from a high statistics (4 
events/nb) study of K~p interactions at 11 GeV/c carried out in the 
LASS Spectrometer at SLAC. Systematic data are reported for var- 
ious final states on the underlying K* and ss-bar states as well as 
the leading Regge recurrence. (author). 


21879 (KEK-PROC—92-8, pp. 181-189) J/~ — VP and P+ de- 
cays and 7(1440). Morisita, Norikazu (Chubu Univ., Kasugai, Aichi 
(Japan). Coll. of Engineering); Kitamura, Ichijiro; Teshima, Ta- 
dayuki. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9202147—: 3. workshop on light quark 
meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Pro- 
ceedings of the third workshop on light quark meson spectroscopy. 
226p. Order Number DE93754138. Source: OSTI; NTIS; INIS. 
The states near 7(1440) are considered to be radially excited 
state and/or glueball mixing with the 7 and the 7’. We have ana- 
lyzed the branching ratios of the decay J/y — VP and J/y) — P+ 
using the data of the world average in 1990, in order to determine 
whether there is a glueball component in 7 and 7’ or not. We have 
got to solution in which the mixing among n, 7’, and glueball . are 
not small, suggesting that 7 and 7’ have glueball component. Then, 
one state of two states in the 7(1440) region is considered to be a 
glueball. The mixing angle 6, corresponding to the mixing angle 6p 
between 7 and 7)’ is estimated to be about -20degC. (author). 


21880 (KEK-PROC—92-9, pp. 29-44) Results on J/y) decay 
from BES. Zheng Zhipeng (Academia Sinica, Beijing, BJ (China). 
Inst. of High Energy Physics). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. 
KEK conference on e*e~ collision physics, Tsukuba (Japan), 26-29 
Nov 1991). In Proceedings of the 2nd KEK topical conference on 
e*e- collision physics. 513p. Order Number DE93754139. 
Source: OSTI; NTIS; INIS. 

The results on J/y decay such as J/y widths, branching ratios of 
J/b — px, bt, w fo(1270), > f2(1270), spin-parity and helicity am- 
plitude ratio of f2(1270) have been obtained from BES. The 
observations of 6/f2(1270), «/n(1440) and ¢(2.2) also have been re- 
ported. The + mass measurement is started in BES. (author). 


21881 (KEK-PROC—92-9, pp. 71-96) Results from TOPAZ. 
Hayashi, Hisaki (Nara Women’s Univ. (Japan). Dept. of Physics). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Sep 1992. (CONF-9111189—: 2. KEK conference on e*e~ collision 
physics, Tsukuba (Japan), 26-29 Nov 1991). In Proceedings of the 
2nd KEK topical conference on e*e- collision physics. 513p. Or- 
der Number DE93754139. Source: OSTI; NTIS; INIS. 

Recent results from the TOPAZ experiment at TRISTAN on 
electro-weak physics and QCD jets studies are reviewed. The re- 
sults are based on the data sample of about 60 pb—' integrated 
luminosity at the center-of-mass energies ranging from 52 to 62 
GeV. The updated results of the cross section and the forward- 
backward asymmetry are presented for lepton pair (u*— and 
7*+7-) and b-quark pair production processes. The lower limits of 
compositeness scales are also updated for the various reactions of 
ete — IIl-, qq-bar and +7. We compared the inclusive particle 
spectra of multihadronic events with a prediction of analytical QCD 
formula which includes soft-gluon interference effect. The spectra 
of all charged particles, 7+, K+ and p(p-bar) show good agree- 
ment with the prediction. The results of the systematic study of 
b-quark jets are also presented. (author). 


21882 (KEK-PROC-—92-9, pp. 443-468) Physics at TeV ete— 
linear colliders. Chanowitz, M.S. (Lawrence Berkeley Lab., CA 
(United States)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK conference 
on ete collision physics, Tsukuba (Japan), 26-29 Nov 1991). In 
Proceedings of the 2nd KEK topical conference on e*e~ collision 
physics. 513p. Order Number DE93754139. Source: OSTI; NTIS; 
INIS. 

A survey is presented of the physics opportunities at TeV e*e~ 
linear colliders. Examples are given of physics that might emerge 
in e+e collisions and in +7 collisions using the back-scattered 
laser technique, including yy — ZZ scattering as a probe of ultra- 
heavy quanta. The second portion of the talk focuses on physics 
that must emerge at or below the TeV scale - the mechanism of 
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electroweak symmetry breaking. In particular a very rough estimate 
is presented of the most challenging possible signal of symmetry 
breaking, strong WW scattering, as a function of collider energy. A 
subtheme, made explicit in the concluding section, is the continu- 
ing complementarity of ete and pp colliders in the domain of TeV 
physics. (author) 63 refs. 


21883 (KEK-PROC-—92-11) Proceedings of KEK workshop 
on rare kaon decay physics. Shinkawa, Takao; Sugimoto, Shojiro 
(eds.). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Oct 1992. 390p. (CONF-9112111-: KEK workshop on 
rare kaon decay physics, Tsukuba (Japan), 10-11 Dec 1991). Or- 
der Number DE93788468. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
meeting. The 13 of the presented papers are indexed individually. 
(J.P.N.). 


21884 (LA-UR-93-778) The proceedings of the workshop 
on N-N and N-Nucleus scattering. Taddeucci, T.N. (comp.). Los 
Alamos National Lab., NM (United States). [1993]. 259p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9201140—: N-N and N-nucleus scattering 
workshop, Los Alamos, NM (United States), 18-14 Jan 1992). Or- 
der Number DE93010719. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contain papers on nucleon-nucleon scattering and 
nucleon- nucleus scattering research. 


21885 (LA-UR-93-1003) Meson-meson interactions and 0- 
enhancement in nucleus collisions. Berenguer, M. (Los Alamos 
National Lab., NM (United States)); Sorge, H.; Stoecker, H.; 
Greiner, W. Los Alamos National Lab., NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930197-1: 9. winter workshop 
on nuclear dynamics, Key West, FL (United States), 30 Jan - 6 feb 
1993). Order Number DE93010725. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We present a novel approach for interactions between pseu- 
doscalar and vector mesons. The parameters of the model are 
adjusted to pion-pion and pion-kaon data. The obtained cross 
sections are implemented into the Monte Carlo Code RQMD (Rela- 
tivistic Quantum Molecular Dynamics) for heavy ion collisions. © 
production for S on U and pp collisions at 200 AGeV is calculated. 
A factor of 2 enhancement for the ratio (®/(w + p)) su/(D/(w + P))pp 
is found in central AA collisions. 


21886 (LA-UR-93-1004) Measurement of W-Z interference 
from neutrino-electron scattering. Burman, R.L. (Los Alamos 
National Lab., NM (United States)); Bowles, T.J.; Carlini, R.D.; 
Cochran, D.R.F.; Doe, P.J.; Frank, J.S.; Potter, M.E.; Sandberg, 
V.D.; Krakauer, D.A.; Talaga, R.L.; Allen, R.C.; Chen, H.H.; 
Hausammann, R.; Lee, W.P.; Lu, X.Q.; MahLos Alamos National 
Lab., NM (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract W-7405-ENG- 
36 ;ACO5-76ER02504 ;W-31109-ENG-38. Grant PHY85-01559. 
(CONF-930293—1: International symposium on 30 years of neutral 
currents, Los Angeles, CA (United States), 3-5 Feb 1993). Order 
Number DE93010724. Source: OSTI; NTIS; INIS; GPO Dep. 
Neutrino-electron elastic scattering was observed at LAMPF with 
a 15-ton fine-grained tracking calorimeter exposed to electron- 
neutrinos from muon decay at rest. The measured vee~ — vee 
elastic scattering cross section, 10.0 + 1.5(stat) + 0.9(syst) x 
10-5 cm* x (E,(MeV)), gives a model independent measurement 
of the strength of the destructive interference between the charged 
and neutral currents, | = —1.07 + 0.21, that agrees well with the 
standard model (SM) prediction | = —1.08. The agreement be- 
tween the measured electroweak parameters and SM expectations 
is used to place limits on neutrino properties, such as neutrino 
flavor-changing neutral currents and neutrino electromagnetic mo- 


ments, and on the masses of hypothetical new bosons that would 
interact with leptons. 


21887 


(NIKHEF-H-92-14) Baryon number violation and par- 
ticle collider experiments. Klinkhamer, F.R. (CHEAF, Amsterdam 


(Netherlands)). Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. Sep 
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1992. [10p.] Order Number DE93624046. Source: OSTI; NTIS; 
INIS. 

Baryon number non-conservation, due to non-perturbative effects 
(sphalerons) in the standard model, may have been important in 
the early Universe. In this paper the possibility is discussed that 
similar effects could show up at future particle collider experiments. 
(author). 16 refs.; 3 figs. 


21888 (SLAC—400, pp. 1-7) Introduction to physics studies 
at an asymmetric ete- B factory. Oddone, PJ. (Lawrence 
Berkeley Lab., CA (US)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. DOE Contract AC03- 
76SF00098. (CONF-9204126-: 8 factories: state of the art in 
accelerators, detectors, and physics, Stanford, CA (United States), 
6-10 Apr 1992). In Proceedings of B Factories, the state of the art 
in accelerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

In this paper we present a brief summary of the CP violation 
physics to be undertaken at an asymmetric e*e~ B factory. 


21889 (SLAC—400, pp. 567-572) Possible surprises in b de- 
cay couplings. Gronau, M. (California Institute of Technology, 
Pasadena (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Nov 1992. (CONF-9204126-: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

We argue that B decays are particularly sensitive to right-handed 
couplings due to the very small couplings of the b-quark to ¢ and 
u-quarks. No evidence exists at present for the V - A structure of 
b-decay couplings. To urge such experimental studies, we present 
a model which is consistent with all data, in which b-decay cou- 
plings are purely right-handed while V. = Vup = 0. The pattern of 
B decay CP asymmetries in this model is contrasted with that of 
the standard model. We discuss certain ambiguities involved in 
possible experimental tests of the chirality of b-decay couplings 
and suggest other tests which are free of such ambiguities. 


21890 (SLAC—400, pp. 573-576) Theoretical estimates of B 
— XcKs. Ward, B.F.L. (Univ. of Tennessee, Knoxville (US)). Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Nov 1992. (CONF-9204126-: B factories: state of the art in accel- 
erators, detectors, and physics, Stanford, CA (United States), 6-10 
Apr 1992). In Proceedings of B Factories, the state of the art in ac- 
celerators, detectors and physics. 669p. Order Number 
DE93003476. Source: OSTI; NTIS; INIS. 

We use the perturbative QCD methods of Lepage and Brodsky 
to calculate the rate for B — X-Ks. We find agreement with recent 
ARGUS data. We compare our results with those of Kaplan, Kuhn, 
Nussinov and Rucki - there is no disagreement between our work 
and that of the these authors. 


21891 (SLAC—400, pp. 582-587) Simulations at Cornell. 
Avery, P. (Univ. of Florida, Gainesville (US)). Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

| summarize recent work at Cornell on B Factory simulations. My 
talk includes a brief review of the Cornell proposal, some estimates 
we have developed for measuring sin-y and a progress report on 
the use of kinematic fitting. Because of the recent accumulation of 
data at CLEO Il, the author devote a substantial part of my sum- 


mary to recent B physics results, especially those connected with 
CP violation. 


21892 (SLAC—400, pp. 588-594) Probing the Penguin contri- 
bution in B — 7 at an asymmetric B meson factory. Aleksan, 
R. (Centre d’Etude Nucleaires, Gif-sur-Yvette (FR)); Gaidot, A.; 
Vasseur, G. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Nov 1992. (CONF-9204126—: B factories: state of 
the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). In Proceedings of B Factories, the 





state of the art in accelerators, detectors and physics. 669p. Order 
Number DE93008476. Source: OSTI; NTIS; INIS. 

We study the experimental sensitivity to “penguin” contributions 
in the decays B — a7. The detection efficiencies for the three de- 
cay modes B°(B°) — atx™iMs | B°(B°_,n7°n° and Bt —2+x° are 
0.63, 0.45 and 0.54 respectively. Assuming an integrated luminos- 
ity of 100fb—' collected at the Y(4S) energy using an asymmetric 
ete B factory, these efficiencies allow one to probe direct CP 
violation induced by the interference of the spectator and the “pen- 
guin” diagrams by measuring the asymmetry R*= (|A*+|—|A+=})/ 
|A+|+|A+|) of the integrated rates B° — a*tx— and Bo x+n- 
with an experimental sensitivity of o_+ = 6.5%. This decay mode 
further allows one to measure the parameter sin2a characterizing 
CP violation induced by the B° — B® mixing. We show that this pa- 
rameter can be determined even when the “penguin” diagrams 
cannot be neglected using an isospin analysis. However, we find 
that there is a sizeable increase of the measurement error o(sin2a) 
since this error becomes of the order of 0.16 instead of 0.10 for 
the ideal case where only the spectator diagrams are contributing. 


21893 (SLAC—400, pp. 595-600) Simulation studies on B — 
(ct) Ks decays and separation of B and continuum events. 
Adachi, |. (Nagoya Univ., Ibaraki (JP)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. (CONF- 
9204126—: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). In 
Proceedings of B Factories, the state of the art in accelerators, de- 
tectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

Possibilities of CP measurements using B — (ct)Ks besides J/ 
wKs mode at KEK B-Factory were tested by Monte Carlo simula- 
tions. Separation of B and continuum events were also studied. 


21894 (SLAC—400, pp. 556-560) CP violation in B physics - 
an overview. Quinn, H.R. (Stanford Linear Accelerator Center, CA 
(US)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

The author review briefly the cosmological scenario for weak 
scale baryogenesis to discuss the claims that it requires CP- 
violation sources beyond the Standard Model. The author then turn 
to CP violation in the Standard Model and review the various pos- 
sible measurements that could be made at a B factory. He stress 
the importance of over-determining the parameters of the unitarity 
triangle in order to test the consistency of Standard Model predic- 
tions. He compare the prospects for a B factory or a hadron 
collider to achieve this feat. 


21895 (SLAC—400, pp. 601-607) Two topics on physics 
possibilities at B factories: (1) Measurement of ¢, by B — 
D°K, and (2) test of CPT invariance. Yamauchi, Masanori (Na- 
tional Lab. for High Energy Physics, Ibaraki (JP)); Abe, Kazuo. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

First we discuss the measurement Of ¢3 (= 7) by BS — D°Ks 
and B+ — D°K=. The accuracies of these measurements are esti- 
mated to be between 10° and 30° depending on various 
assumptions with 100 fo—'. Next a possibility of testing CPT invari- 
ance is discussed following the argument by Kobayashi and 
Sanda. A sensitivity to the CPT violation parameter s is estimated 
to be 0.01 with 100 fb-". 


21896 (SLAC—400, pp. 608-614) The impact of two-photon 
physics on a B factory detector. Bauer, D.A. (Univ. of California, 
Santa Barbara (US)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Nov 1992. (CONF-9204126—: B factories: 
state of the art in accelerators, detectors, and physics, Stanford, 
CA (United States), 6-10 Apr 1992). In Proceedings of B Factories, 
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the state of the art in accelerators, detectors and physics. 669p. 
Order Number DE93008476. Source: OSTI; NTIS; INIS. 

While preceding workshops have outlined the broad range of 
physics topics which could be addressed at a B Factory, the chal- 
lenge in this workshop was to define the impacts of this physics on 
the detector and delineate areas which will need further study. In 
this report, the author briefly recap the two-photon physics 
prospects at a B Factory and then show studies done to assess 
how the detector at such a facility could accommodate such 
physics. 


21897 (SLAC—400, pp. 615-618) The b physics program at 
the Tevatron collider. Tipton, P. (Univ. of Rochester, NY (US)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126—: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 

Prospects for B Physics at the Tevatron are discussed, both with 
the existing detectors and their upgrades, and with an optimized 
detector after the Main Injector is completed. A brief summary of 
the kinematics and production of b-quarks at Tevatron energies is 
also given. 


21898 (SLAC—400, pp. 619-622) B-physics with pp interac- 
tions. Fridman, A. (Superconducting Super Collider Lab., Dallas, 
TX (US)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Nov 1992. (CONF-9204126—: B factories: state of 
the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). In Proceedings of B Factories, the 
state of the art in accelerators, detectors and physics. 669p. Order 
Number DE93008476. Source: OSTI; NTIS; INIS. 

Some aspects of the B-physics that could be studied at the pp 
colliders are discussed. We consider B°,decays and the search for 
CP violation in the B° decay. The dilution effect in semileptonic de- 
cay of the beauty hadrons used for tagging B° decays is also 
discussed. 


21899 (SLAC—400, pp. 639-641) Theory summary. Quinn, 
H.R. (Stanford Linear Accelerator Center, CA (US)). Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
(CONF-9204126—: B factories: state of the art in acceierators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

This talk briefly summarizes the theoretical contributions 
presented on the previous day of the meeting. Readers are recom- 
mended to turn to the contributions on those talks for further 
details. My job in this talk is to review all the theoretical contribu- 
tions presented to this meeting. Paul Avery has reviewed the more 
experimentally oriented contributions to the Physics and Simulation 
session. Let me begin by stressing some points from my own intro- 
ductory talk. The major focus of a B-factory must be more than just 
observing CP violation in one or more channels. The task before 
us is to test the predictions of the Standard Model, which means 
that it is important not just to define the Unitarity triangle, but in 
fact to measure enough separate parameters that the triangle is 
overconstrained. The consistency or otherwise of the various deter- 
minations of the triangle will then provide a check on the 
consistency of Standard Model predictions. To overconstrain the tri- 
angle we must either measure all three angles, or, if we can only 
measure two angles, then we must in addition measure two sides. 
The side opposite the angle a is effectively determined by Vp 
while that opposite the angle 6 is fixed by V,,. Thus we need good 
measurements of both V., and V,,. The quantity V., can be well 
measured. Matthias Neubert showed, in his talk, how predictions 
from heavy quark symmetry can be used cleanly to extract it from 
B — D*er decays. The quantity V,, is more difficult. Heavy quark 
symmetries can again be used, here to relate semileptonic decays 
of the B or B* (to x or p and ev) to similar decays of the D and D*. 


21900 (SLAC—400, pp. 642-647) Simulation summary. 
Avery, P. (Univ. of Florida, Gainesville (US)). Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Nov 1992. 
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(CONF-9204126—: B factories: state of the art in accelerators, de- 
tectors, and physics, Stanford, CA (United States), 6-10 Apr 1992). 
In Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics. 669p. Order Number DE93008476. Source: 
OSTI; NTIS; INIS. 

The author summarize the simulation talks, including how to ex- 
tract Penguin contributions from B°-+72*2~ using a detailed isospin 
analysis, recent simulations of B — wK,xK, application of B — 
DepK'*) to determine siny and some recent “engineering” mea- 
surements that have a bearing on B Factory physics. Backgrounds, 
resolutions and particle ID are crucially important in this endeavor 
as the author will make clear. He will also offer what he hopes are 
constructive comments on the relative merits of hadron and ete— 
machines and make some conclusions on the near and medium 
future of the simulation effort. 


21901 (UM-P-92/63) Top quark polarization and T-odd spin 
correlations as tools for testing (non) Standard Model predic- 
tions. Bernreuther, W. (Ecole Polytechnique, 91 Palaiseau 
(France). Centre de Physique Theorique); Ma, J.P.; Schroeder, T. 
Melbourne Univ., Parkville, VIC (Australia). School of Physics. 
[1992]. [17p.} (OZ-—92/27;HD-THEP-92-30.). Order Number 
DE93622956. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper a number of T-odd spin-momentum correlations are 
defined for t and t-bar quarks and directly measurable correlations 
involving the momenta of the charged leptons and /or b jets from t 
and t-bar decay are identified. It concentrates on observables 
which can be classified as being even under a CP symmetry trans- 
formation in the case of ete~ — tt-bar X or pp-bar — tt-bar X 
(unpolarized or transversely polarized beams). These correlations 
project onto absorptive parts of the scattering matrix which are in- 
duced by CP-conserving interactions. In order to estimate the 
effects of the Standard Model interactions the Quantum Chromody- 
namics and Higgs boson contributions were calculated to a number 
of these observables. Several of them are considered to be useful 
tools for a detailed study of the tt-bar system at future hadron col- 
liders. 25 refs., 3 figs. 


21902 (UM-P-92/66) Medium energy hadron-nucleus scat- 
tering in the 1/N expansion formalism. Kuyucak, S. (Australian 
National Univ., Canberra, ACT (Australia). Dept. of Theoretical 
Physics); Morrison, |. Melbourne Univ., Parkville, VIC (Australia). 
School of Physics. [1992]. [31p.] Sponsored by Australian Re- 
search Council, Canberra, ACT (Australia). Order Number 
DE93622957. Source: OSTI; NTIS (US Sales Only); INIS. 

The algebraic-eikonal approach to the medium energy hadron- 
nucleus scattering is generalized to arbitrary interactions and 
boson types using the 1/N expansion technique for the interacting 
boson model. The results are used in a comparative study of pro- 
ton scattering from deformed nuclei in the sd and sdg boson 
models. The two models give almost identical results for a pure 
quadrupole interaction but widely differ when a hexadecapole inter- 
action is included. 25 refs., 3 tabs., 7 figs. 


21903 (UM-P—92/83) CP odd observables for the t t-bar 
system produced at p p-bar and pp colliders. Brandenburg, A. 
(Heidelberg Univ. (Germany). Inst. fuer Theoretische Physik); Ma, 
J.P. Melbourne Univ., Parkville, VIC (Australia). School of Physics. 
[1992]. [10p.] (OZ-—92/29;HD-THEP-92-42.). Order Number 
DE93622958. Source: OSTI; NTIS (US Sales Only); INIS. 

Some CP odd observables are proposed to test CP invariance in 
the t t-bar system proceeded at p p-bar and pp colliders. As CP vi- 
olation can appear both in the production and in the decays of the 
top quarks, it is important to separate the effects from each other 
by using different observables. These will be discussed and some 
comments on using the observables for pp colliders are also made. 
Numerical results for these observables are given together with 
their sensitivity to the new CP violating interactions. 17 refs, 1 fig. 
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Refer also to citation(s) 20878, 21028, 21736, 21810, 21816, 
21819, 21863, 21885, 21897 
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21904 (ANL-HEP-CP-—93-23) Experiments to measure the 
gluon helicity distribution in protons. Spinka, H.; Beddo, M.E.; 
Underwood, D.G. Argonne National Lab., IL (United States). High 
Energy Physics Div. [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930389-2: Future directions in particle and nuclear physics 
at multi-GeV hadron beam facilities, Upton, NY (United States), 4-6 
Mar 1993). Order Number DE93011756. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Several experiments are described that could obtain information 
about the gluon helicity distribution in protons. These experiments 
include inclusive direct-+, direct--y + jet, jet, and jet + jet production 
with colliding beams of longitudinally-polarized protons. Some rates 
and kinematics are also discussed. 


21905 (BNL—7102) [Travel to Italy and Switzerland to de- 
liver presentations concerning polarized protons]: Foreign trip 
report, January 5, 1992—January 15, 1992. Makdisi, Y. 
Brookhaven National Lab., Upton, NY (United States). 21 Feb 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Order Number DE93011031. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The presentation of Polarized Protons at RHIC was well received 
by the Conference in Trieste as the natural extension of current 
polarization studies and a unique opportunity to investigate the po- 
larized gluon and sea quark structure functions of the proton at 
high Pt that cannot be reached by fixed target experiments. The 
visit to CERN fell below expectations as the laboratory was mostly 
shutdown after the holidays. The seminar at ETH Zurich provided 
an opportunity for the ETH nuclear physicists to learn about the 
RHIC heavy ions program. 


21906 (BNL-47972, pp. 51) Pion polarizabilities and the 
shielding of the o(700}meson exchange in yy — 77 pro- 
cesses. Bramon, A. (Universitat Autonoma de Barcelona (ES)); 
Ivanov, A.N.;  Troitskaya, N.I.; Nagy, M.; Scadron, M.D. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-9205234—: Workshop on hadron structure from photo- 
reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 

First the authors develop a soft-pion theorem (SPT) whereby a 
_Y — mm quark box graph in s-wave is cancelled by a scalar me- 
son o pole graph yy — o — az when either pion four momentum 
becomes soft. The linear « model (LoM) field theory underlying this 
SPT in turn generates an internal electric polarizability respectively 
from quark and meson loops ag* = a(8r*Mafx*)—' (1 — 1/3) ~ 4 
x 10-“fm?. This SPT result has already been obtained from the 
nm —+ ym low energy theorem (LET) with the LoM predicting a,* = 
a/(127*mxzfx*) along with the z+ — etry structure-dependent 
form factor ratio ~ = ha/hy = 1 — 1/3, respectively from quark and 
meson loops. These SPT and LET predictions are internally con- 
sistent because they require ax* = a(8r*mafx*)~', which is the 
model-independent relation of Terent’ev. 


21907 (DESY-92-152) B°-anti B° mixings and rare B- 
decays. Ali, A. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Nov 1992. 11p. (CONF-920837-: ICHEP-26: 
26th international Union of Pure and Applied Physics (IUPAP) con- 
ference on high energy physics, Dallas, TX (United States), 6-12 
Aug 1992). Order Number DE93780256. Source: OSTI; NTIS (US 
Sales Only); INIS. 

| present an update on the Cabibbo-Kobayashi-Maskawa (CKM) 
matrix elements taking into account the current experimental and 
theoretical information on weak decays. The resulting fit is com- 
bined with the measured value of the B°,-anti B°,y mixing ratio xg 
and estimates of the pseudoscalar coupling constants to determine 
the allowed range of the B°,-anti B°, mixing ration x. in the Stan- 
dard Model (SM). For the central values of the parameters used 
we find 8 < xs < 24. Flavour changing neutral current (FCNC) B- 
decays are briefly reviewed; in particular the role of such decays in 
determining the CKM matrix elements Vig and Vis is emphasized 
on the example of radiative B-decays, B — (Xy + y) and B — (Xs 
+ +). (orig.). 





21908 (DOE/ER/40561—077) Solar neutrinos with three fla- 
vor mixings. Harley, D. (Washington Univ., Seattle, WA (United 
States). Inst. for Nuclear Theory); Pantaleone, J.; Kuo, T.K. Wash- 
ington Univ., Seattle, WA (United States). Inst. for Nuclear Theory. 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-90ER40561. Order Number 
DE93011006. Source: OSTI; NTIS; INIS; GPO Dep. 

The recent?'Ga solar neutrino observation is combined with the 
87C| and Kamiokande-Il observations in an analysis for neutrino 
masses and mixings. The allowed parameter region is found for 
matter enhanced mixings among all three neutrino flavors. Distor- 
tions of the solar neutrino spectrum unique to three flavors are 
possible and may be observed in continuing and next generation 
experiments. 


21909 (IC—93/10) Pontecorvo’s original oscillations revis- 
ited. Akhmedov, E.Kh. (international School of Advanced Studies, 
Trieste (Italy)); Petcov, S.T.; Smirnov, A.Yu. International Centre for 
Theoretical Physics, Trieste (Italy). Mar 1993. [14p.] (SISSA- 
9/93/EP.). Order Number DE93624833. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We show that a left-handed neutrino »,_ can oscillate into its 
CPT-conjugated state v-barg with maximal amplitude, in direct 
analogy with K°-K-bar® oscillations. Peculiarities of such oscilla- 
tions under different conditions are studied. (author). 13 refs, 1 fig. 


21910 (INIS-mf—13388, pp. 275-276) Nucleon properties in 
chiral color dielectric model. Sahu, Sarira (institute of Physics, 
Bhubaneswar (India)); Phatak, S.C. Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. HADRONS/color model; CHIRAL 
SYMMETRY; CHIRALITY; GLUEBALLS; HADRONS; MAGNETIC 
MOMENTS; NEUTRONS; PROTONS; SCALAR FIELDS 


21911 (INIS-mf—13388, pp. 323-324) Photons and pions 
from quark-gluon plasma and hadronic matter. Mishra, Sub- 
odha (Institute of Physics, Bhubaneswar (india)); Chakrabarty, 
Somenath; Alam, Jan-e; Srivastava, D.K.; Sinha, Bikash. Depart- 
ment of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs. HADRON-HADRON INTERAC- 
TIONS/photon emission; QUARK MATTER/photon emission; 
COMPTON EFFECT; GLUONS; LEPTONS; PHASE TRANSFOR- 
MATIONS; PHOTONS; PIONS NEUTRAL; QUARKS 


21912 (KEK-PROC—92-8, pp. 1-13) Study of the nx sys- 
tem in the x~p reaction at 6.3 GeV/c. Matsuda, T. (Nagoya Univ. 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9202147-: 3. workshop on light quark 
meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Pro- 
ceedings of the third workshop on light quark meson spectroscopy. 
226p. Order Number DE93754138. Source: OSTI; NTIS; INIS. 

Data of the nx~- system were obtained in the reaction x-p — 
nx-p at 6.3 GeV/c. About 17 K events of nr were collected in 
the mass range 0.8 <M,x- 1.8 GeV/c* and in the range of the mo- 
mentum transfer squared 0.075 <—t'—< 0.60(GeV/c)*. A large 
forward-backward asymmetry was observed around 1.3 GeV/c? in 
the Gottfried-Jackson frame of the nx~- system. A partial wave 
analysis of the data was performed. A clear peak of the D, wave 
which is attributed to a2(1320) is observed with an enhancement of 
the P, wave around 1.3 GeV/c. (author). 


21913 (KEK-PROC—92-8, pp. 24-34) Comments on some 
uncertainties in determination of 7z-x phase shifts. Mac- 
Naughton, J. (Tohoku Univ., Sendai (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. (CONF- 
9202147—: 3. workshop on light quark meson spectroscopy, 
Tsukuba (Japan), 28-29 Feb 1992). In Proceedings of the third 
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workshop on light quark meson spectroscopy. 226p. Order Num- 
ber DE93754138. Source: OSTI; NTIS; INIS. 

Some general remarks are made about the difficulties of phase 
shift analysis of *N-—7zN reactions, however the results of such 
analyses are now well established. Some comparison is made with 
more complicated final states. Many difficulties with one pion 
exchange studies are listed, many of which are well known. Polar- 
ization experiments are discussed very briefly, and some 
discussion is given of possibile multichannel effects-diffractive dis- 
sociation in particular. Finally some dreams are listed. (author). 


21914 (KEK-PROC—92-8, pp. 109-118) Six-gamma states 
M°=7°7 7 in «—p—M°n by GAMS4000. Kobayashi, Masaaki (Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Takamatsu, Kunio; Tsuru, Tsuneaki; Nakamura, Teruo. National 
Lab. for High Energy Physics, Tsukuba, lbaraki (Japan). Sep 1992. 
(CONF-9202147—: 3. workshop on light quark meson spec- 
troscopy, Tsukuba (Japan), 28-29 Feb 1992). In Proceedings of the 
third workshop on light quark meson spectroscopy. 226p. Order 
Number DE93754138. Source: OSTI; NTIS; INIS. 

Preliminary result of analysis is given for x°7°n states produced 
in xp charge exchange reaction at 100 GeV/c. Two clear peaks 
are seen at about 1285 and 1410 MeV/c*, corresponding to 
f,(1285)/n(1295) and 7(1440)/; (1420) positions, respectively. Call- 
ing them X(1285) and X(1410), the production cross section ratio 
for 7'(958)/X(1285)/X(1410) is approximately 1/0.30/0.14. The de- 
cay branching ratio to a9(980)x° with ay—7°7n is as large as 60 % 
for X(1285) and as large as 80 % for X(1410). (author). 


21915 (KEK-PROC-92-8, pp. 119-123) Search tor baryonia 
in discrete +-rays from p-bard annihilation at rest. Chiba, M. 
(Tokyo Metropolitan Univ. (Japan). Dept. of Physics); Fujitani, T.; 
lwahori, J. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9202147—: 3. workshop on light quark 
meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Pro- 
ceedings of the third workshop on light quark meson spectroscopy. 
226p. Order Number DE93754138. Source: OSTI; NTIS; INIS. 

We carried out high-statistics measurement of inclusive +-ray 
spectra from p-bard annihilation at rest. We have not seen any sta- 
tistically significant (> 4c) monochromatic +-ray peaks, which may 
be assigned to baryonium production p-barp or p-barn — + B or to 
N-barNN bound-state production p-bard — + (N-barNN). The 4c 
upper limit for baryonium production per annihilation varied be- 
tween 10-2 and 10-* depending on baryonium mass of 1700 to 
600 MeV/c? and on the charge-multiplicity of baryonium decay. At 
2-30 levels, however, five peaks were observed and three of them 
are located at the same position with the similar 2-30 peaks ob- 
served in p-barp — + B and p-barp — 7°B. Some of these peak 
positions are consistent with the recent prediction by Nakamura et 
al. based on a diquark cluster model. (author). 


21916 (KEK-PROC-92-8, pp. 144-158) Puzzles in nonlep- 
tonic weak decays of charm mesons and exotic mesons. 
Terasaki, K. (Kyoto Univ., Uji (Japan). Yukawa Inst. for Theoretical 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9202147—: 3. workshop on light quark 
meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Pro- 
ceedings of the third workshop on light quark meson spectroscopy. 
144-158p. Order Number DE93754138. Source: OSTI; NTIS; INIS. 

We investigate puzzles in nonleptonic weak decays of charm 
mesons in consistency with the approximate —Al— = 1/2 rule in K 
— «x decays and demonstrate that exotic mesons can play an im- 
portant role in these processes. (author). 


21917 (KEK-PROC-92-8, pp. 159-169) Meson resonance 
productions in two photon processes. Uehara, Sadaharu (Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Sep 1992. (CONF-9202147—: 3. workshop on light quark meson 
spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Proceedings 
of the third workshop on light quark meson spectroscopy. 226p. 
Order Number DE93754138. Source: OSTI; NTIS; INIS. 
Experimental studies of meson resonance productions in the two 
photon processes by electron-positron colliders are briefly reviewed. 
Preliminary results of analysis for f.(1270) resonance from VENUS 
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are presented. An upper limit for two photon decay width T-,., from 
search for x¢2 production at VENUS is also given. (author). 


21918 (KEK-PROC-—92-8, pp. 170-179) A study of f2(1270) 
and 7(2980) productions in two-photon processes at TRISTAN. 
lida, Naoka (Nara Women's Univ. (Japan). Dept. of Physics). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 
1992. (CONF-9202147—: 3. workshop on light quark meson spec- 
troscopy, Tsukuba (Japan), 28-29 Feb 1992). In Proceedings of the 
third workshop on light quark meson spectroscopy. 226p. Order 
Number DE93754138. Source: OSTI; NTIS; INIS. 

Resonance productions in two-photon processes were studied 
with no-tagging mode by using the data collected by the TOPAZ 
detector at TRISTAN ete~ collider. We here report the results of 
the analysis on two kinds of resonance processes, which include 
n*x- and Ks°K+x= particles in the final state. The range of cen- 
ter of mass energy is \/s = 55 = 61.4 GeV. In x*x~ channel, the 
data corresponding to the integrated luminosity 10.30 pb—' were 
analyzed. We observed the f2(1270) meson and determined its ra- 
diative width to be Tyo... = 2.27 + 0.47(stat.) + 0.11(sys.) keV. In 


Ks?K+2+ channel, no resonance-like structures were observed for 
the integrated luminosity of 37.9 pb-'. We determined the upper 
limit of the radiative width of n-(2980) to be Tycy. < 58.7 keV. 
(author). 


21919 (KEK-PROC—92-8, pp. 190-202) ‘Variant mass and 
width’ of the axial-vector a, and b,; mesons and existence of 
hybrid states. Ishida, Shin (Nihon Univ., Tokyo (Japan). Atomic En- 
ergy Research Inst.); Sawazaki, Haruhiko; Oda, Masuho; Yamada, 
Kenji. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. (CONF-9202147-: 3. workshop on light quark 
meson spectroscopy, Tsukuba (Japan), 28-29 Feb 1992). In Pro- 
ceedings of the third workshop on light quark meson spectroscopy. 
226p. Order Number DE93754138. Source: OSTI; NTIS; INIS. 

In a recent experiment on the peripheral ~~ p charge-exchange 
reaction at KEK it has been observed that the a; meson has very 
different values of mass width compared to the ones thus far ob- 
tained with the diffractive process as well as compared to the ones 
recently obtained with the central-collision process. Similarly in the 
same experiment the b; meson in the pn channel has been shown 
to have an appreciably higher mass and a somewhat narrower 
width than the respective standard values obtained in the wa chan- 
nel. We argue that these ‘variant mass and width’ of the a, and b, 
mesons are, respectively, due to interference between the two 
‘doubling’ partners with the same quantum numbers, an ordinary 
qq-bar meson and a hybrid qq-barg meson. A very simple actual 


analysis is performed which seems to suggest the validity of our in- 
terpretation. (author). 


21920 (KEK-PROC—92-9, pp. 211-224) Results from L3: 
Heavy flavors and new particles. Pohl, M. (Eidgenoessische 
Technische Hochschule, Zurich (Switzerland). Inst. fuer Hochen- 
ergiephysik). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK conference 
on ete~ collision physics, Tsukuba (Japan), 26-29 Nov 1991). In 
Proceedings of the 2nd KEK topical conference on e*e~ collision 
physics. 513p. Order Number DE93754139. Source: OSTI; NTIS; 
INIS. 

Selected results from L3 on the production and decay of heavy 
flavors are presented. The coupling of the weak neutral current to 
b quarks and + leptons is measured in the total cross section and 
the angular asymmetry of their production at the Z° resonance. For 
b quarks, the additional complication through B°-B-bar® mixing 
needs to be taken into account. The coupling of b and 7 to the 
weak charged current is studied looking at their decay properties, 
in particular their leptonic branching fractions and lifetimes. As far 
as the search for new particles is concerned, the discussion is lim- 
ited to results on the production of Higgs particles as predicted by 
the Standard Theory. (author). 


21921 (KEK-PROC-—92-9, pp. 289-310) CDF, recent results 
and future prospects. Yeh, G.P. (Fermi National Accelerator Lab., 
Batavia, IL (United States)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK 
conference on e*e~ collision physics, Tsukuba (Japan), 26-29 Nov 
1991). In Proceedings of the 2nd KEK topical conference on e*e- 
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collision physics. 
OSTI; NTIS; INIS. 

We present recent results from the Collider Detector at Fermilab. 
Searches for the top quark have established a lower bound of Mtop 
> 91 GeV/c? (at 95% confidence level). A measurement of B°B- 
bar® mixing has been obtained from bb-bar — ep, ee events. 
Measurements of b-quark production have been obtained from e + 
X events and J/w + K events. The mass of the W boson has been 
determined to be My = 79.91 + 0.39 GeV/c®. In searching for new 
gauge bosons, we have obtained the bounds Mz, > 412 GeV/c? 
and My: > 520 GeV/c? (at 95% C.L.). The lower limits on the 
quark and lepton compositeness scales are 1.4 TeV. We discuss 
prospects for the discovery of the top quark, precise measurement 


of properties of b quark, and searches for new physics beyond the 
Standard Model. (J.P.N.). 


21922 (KEK-PROC—92-9, pp. 335-348) 7-charm factories. 
Salicio, J. (European Organization for Nuclear Research, Geneva 
(Switzerland)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1992. (CONF-9111189-: 2. KEK conference 
on e*te~ collision physics, Tsukuba (Japan), 26-29 Nov 1991). In 
Proceedings of the 2nd KEK topical conference on ete- collision 
physics. 513p. Order Number DE93754139. Source: OSTI; NTIS; 
INIS. 

A high luminosity ete machine (7-charm factory) covering the 
center of mass energy region: 3 < ,/s < 5GeV and a detector full- 
filling accuracy and hermeticity requirements, being able of taking 
data from the above machine, are briefly described. Estimates of 
the time-scale and necessary resources are quoted. (author). 


21923 (KEK-PROC-—92-9, pp. 469-502) Physics at TeV e*e— 
linear colliders experimental aspects. Fujii, Keisuke (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. 
(CONF-9111189-: 2. KEK conference on e*e~ collision physics, 
Tsukuba (Japan), 26-29 Nov 1991). In Proceedings of the 2nd KEK 
topical conference on e*e- collision physics. 513p. Order Number 
DE93754139. Source: OSTI; NTIS; INIS. 

Physics at future TeV ete linear colliders are discussed from 
the experimental point of view. New features such as the parton 
reconstruction via jet invariant mass method are stressed by illus- 
trative examples. Also treated are potential problems such as 
bremsstrahlung and beam related backgrounds. (author). 


21924 (LA-UR-93-1009) Neutrino mass. Bowles, T.J. Los 
Alamos National Lab., NM (United States). [1993]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-921266-1: Texas/PASCO ‘92 international 
conference, Berkeley, CA (United States), 13-18 Dec 1992). Order 
Number DE93010735. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutrinos play a dominant role in both particle physics, astro- 
physics, and cosmology. In the our present understanding of the 
strong, weak, and electromagnetic forces, the group structure of 
the Standard Model is SU(3)o @ SU(2), @ Ul(l)ey. In the 
Weinberg-Salam-Glashow Standard Electroweak Model, _ left- 
handed neutrinos sit in a doublet, while right-handed neutrinos are 
in a singlet, and therefore do not interact with the other known par- 
ticles. Also in this model, the neutrinos are intrinsically massless. 
However, while the W-S-G model provides an amazingly accurate 
picture of our present cold Universe, It has a number of deficits. 
The Standard Model does not explain the origin of the group struc- 
ture, It does not reduce the number of coupling constants required, 
nor does it offer any prediction for the physical masses of the parti- 
cles. Thus, it is generally assumed that the Standard Model is but 
a subset of some larger gauge theory. A wide variety of Grand 
Unified fied Theories (GUTs), Super Symmetric Models (SUSY), 
and Superstring models have been proposed as the model for this 
larger structure. In general, these models predict nonzero neutrino 
masses and contain mechanisms that provide for lepton-number vi- 
olation. Thus, a variety of new phenomena are predicted, including 
finite neutrino masses and the possibility that neutrinos can oscil- 
late from one type to another. This report looks at the possibility of 
detecting neutrino vat mass. 


21925 (LIYaF—-1644) On the neutron EDM search in the 
Laue diffraction by the crystal without a centre of symmetry. 


513p. Order Number DE93754139. Source: 





Fedorov, V.V.; Voronin, V.V.; Lapin, E.G. AN SSSR, Leningrad 
(Russian Federation). Inst. Yadernoj Fiziki. 1991. [29p.] Order 
Number DE93622971. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method of neutron electric dipole moment (EDM) search- 
ing is proposed. It is based on the spin dependence of the 
pendelous phase of a neutron diffracted by the noncentrosymmet- 
ric crystal. A two-crystal set up is proposed and analyzed to get 
the big enough luminosity. With the strong interplanar electric field 
of the crystal and the sufficiently long time of the neutron passage 
through the crystals for the Bragg angles close to x/2 it makes 
possible to exceed the sensitivity achieved with the ultra cold neu- 
tron method. 15 refs.; 5 figs.; 1 tab. 


21926 (SLAC—400, pp. 561-566) Recent developments in 
the theory of heavy-quark decays. Neubert, M. (Stanford Linear 
Accelerator Center, CA (US)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. DOE Contract AC03- 
76SF00515. (CONF-9204126—: B factories: state of the art in 
accelerators, detectors, and physics, Stanford, CA (United States), 
6-10 Apr 1992). In Proceedings of B Factories, the state of the art 
in accelerators, detectors and physics. 669p. Order Number 
DE93008476. Source: OSTI; NTIS; INIS. 

| report on recent developments in the heavy-quark effective the- 
ory and its application to B meson decays. The parameters of the 
effective theory, the spin-flavor symmetry limit, and the leading 
symmetry-breaking corrections to it are discussed. The results of a 
QCD sum rule analysis of the universal Isgur-Wise functions that 
appear at leading and subleading order in the 1/mq expansion are 
presented. The author illustrate the phenomenological applications 
of this formalism by focusing on two specific examples: the deter- 
mination of V.p from the endpoint spectrum in semileptoine decays, 
and the study of spin-symmetry violating effects in ratios of form 
factors. He also briefly comment on nonleptonic decays. 


21927 (SLAC-PUB—6071) Tau physics. Perl, M.L. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Mar 
1993. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. (CONF-9207140-6: 
Stanford Linear Accelerator Center (SLAC) summer institute on 
particle accelerators: third family and the physics of flavor, Stan- 
ford, CA (United States), 13-24 Jul 1992). Order Number 
DE93010956. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: 7 production and re- 
lated + properties; general discussion of + decays; leptonic decays; 
hadronic decays; the 7 in atomic physics; and the 7 neutrino: v;« 
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21928 (DOE/ER/40441-5) Nuclear structure research at the 
Triangle Universities Nuclear Laboratory: Progress report, 1 
September 1991-31 August 1992. Mitchell, G.E. North Carolina 
State Univ., Raleigh, NC (United States). Dept. of Physics. 1 Oct 
1992. 199p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-88ER40441 ;AC05-76ER01067 
;FGO5-88ER40442. Order Number DE93009756. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Studies of fundamental symmetries by the TRIPLE collaboration 
using the unique capabilities at LAMTF have found unexpected 
systematics in the parity-violating amplitudes for epithermal-neutron 
scattering. Tests to lower the present limits on time-reversal- 
invariance violation in the strong interaction are being made at in 
experiments on the scattering of polarized fast neutrons from 
aligned holmium targets. Studies of few-nucleon systems have re- 
ceived increasing emphasis over the past year, involving a broad 
program for testing the low- to medium-energy internucleon interac- 
tions, from the tensor component in n-p scattering and the n-n 
scattering lengths, through three-nucleon systems and the alpha 
particle, on up to ®Be. Of particular interest are three-nucleon sys- 
tems, both in elastic scattering and in three-body breakup. Beam 
requirements range from production of intense and highly-polarized 
neutron beams to tensor-polarized beams for measurements at 
both very low energies (25-80 keV) and at tandem energies for 
definitive measurements of D-state components of the triton, °He, 
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and “He obtained from transfer reactions. The program in nuclear 
astrophysics expanded during 1991-1992. Several facets of the 
nuclear many-body problem and of excitation mechanisms of the 
nucleus are being elucidated, including measurements and analy- 
ses to elucidate the neutron—nucleus elastic-scattering interaction 
over a wide range of nuclei and energies. Several projects involved 
developments in electronuclear physics, instrumentation, rf- 
transition units, and low-temperature bolometric particle detectors. 


21929 (DOE/FTR-93010177) [Research programs. of 
Bruyeres-Le-Chatel (BIil)]: Foreign trip report, 1 November—5 
December 1992. Weiss, M.S. Lawrence Livermore National Lab., 
CA (United States). 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE93010177. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This foreign trip report documents Dr. Morton S. Weiss’s trip on 
behalf of Lawrence Livermore National Laboratory to France from 
November 1—December 5, 1992. 


21930 (DOE-HDBK-1019/1-93) DOE fundamentals hand- 
book: Nuclear physics and reactor theory: Volume 1. USDOE, 
Washington, DC (United States). Jan 1993. 135p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93012221. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nuciear Physics and Reactor Theory Handbook was devel- 
oped to assist nuclear facility operating contractors in providing 
operators, maintenance personnel, and the technical staff with the 
necessary fundamentals training to ensure a basic understanding 
of nuclear physics and reactor theory. The handbook includes in- 
formation on atomic and nuclear physics; neutron characteristics; 
reactor theory and nuclear parameters; and the theory of reactor 
operation. This information will provide personnel with a foundation 
for understanding the scientific principles that are associated with 
various DOE nuclear facility operations and maintenance. 


21931 (DOE-HDBK-1019/2-93) DOE fundamentals hand- 
book: Nuclear physics and reactor theory: Volume 2. USDOE, 
Washington, DC (United States). Jan 1993. 121p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93012223. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nuclear Physics and Reactor Theory Handbook was devel- 
oped to assist nuclear facility operating contractors in providing 
operators, maintenance personnel, and the technical staff with the 
necessary fundamentals training to ensure a basic understanding 
of nuclear physics and reactor theory. The handbook includes in- 
formation on atomic and nuclear physics; neutron characteristics; 
reactor theory and nuclear parameters; and the theory of reactor 
operation. This information will provide personnel with a foundation 
for understanding the scientific principles that are associated with 
various DOE nuclear facility operations and maintenance. 


21932 (ORNL/FTR-4179) [Travel to attend the 15th sympo- 
sium on nuclear physics, University of Mexico, Oaxtepec, 
Mexico]: Foreign trip report, January 6-12, 1992. Baktash, C. 
Oak Ridge National Lab., TN (United States). 24 Jan 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93011292. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the XV Symposium on Nuclear Physics at 
Oaxtepec, Mexico, January 7-10, 1992, and presented an invited 
talk on “Identical Bands in Normally-Deformed Nuclei: Challenge to 
the BCS Pairing Theory.” A brief overview of some of the results 
presented at the Symposium is given. 


21933 (ORNUFTR-4529) [Japan/US Actinides Program]: 
Foreign trip report, January 18-27, 1993. Raman, S. Oak Ridge 
National Lab., TN (United States). 4 Feb 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93008860. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler presented a progress report to personnel of the 
Japan Atomic Energy Research Institute (JAERI), Tokai establish- 
ment, on work carried out at ORNL under the Japan/US Actinides 
Program. A preliminary work plan for the calendar year 1993 was 
developed. Before this meeting, the traveler visited the Research 
Center for Nuclear Physics, Osaka University. After this meeting, 
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the traveler attended a Workshop on Nuclear Transmutation held at 
JAERI and also visited the Free Electron Laser and Superconduct- 
ing Tandem-Booster projects at JAERI. 


21934 (ORNL/TM—12291) Compilation of requests for nu- 
clear data. Weston, L.W.; Larson, D.C. (eds.). Oak Ridge National 
Lab., TN (United States). Feb 1993. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(ENDF-354). Order Number DE93012516. Source: OSTI; NTIS; 
INIS; GPO Dep 

This compilation represents the current needs for nuclear data 
measurements and evaluations as expressed by interested fission 
and fusion reactor designers, medical users of nuclear data, nu- 
clear data evaluators, CSEWG members and other interested 
parties. The requests and justifications are reviewed by the Data 
Request and Status Subcommittee of CSEWG as well as most of 
the general CSEWG membership. The basic format and computer 
programs for the Request List were produced by the National Nu- 
clear Data Center (NNDC) at Brookhaven National Laboratory. The 
NNDC produced the Request List for many years. The Request 
List is compiled from a computerized data file. Each request has a 
unique isotope, reaction type, requestor and identifying number. 
The first two digits of the identifying number are the year in which 
the request was initiated. Every effort has been made to restrict the 
notations to those used in common nuclear physics textbooks. 
Most requests are for individual isotopes as are most ENDF 
evaluations, however, there are some requests for elemental mea- 
surements. Each request gives a priority rating which will be 
discussed in Section 2, the neutron energy range for which the re- 
quest is made, the accuracy requested in terms of one standard 
deviation, and the requested energy resolution in terms of one 
standard deviation. Also given is the requestor with the comments 
which were furnished with the request. The addresses and tele- 
phone numbers of the requestors are given in Appendix 1. ENDF 
evaluators who may be contacted concerning evaluations are given 
in Appendix 2. Experi: rentalists contemplating making one of the 
requested measuremeriis are encouraged to contact both the re- 
questor and evaluator who may provide valuable information. This 
is a working document in that it will change with time. New re- 
quests or comments may be submitted to the editors or a regular 
CSEWG member at any time 
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Refer also to citation(s) 21035, 22010, 22058, 22063, 22085, 
22087, 22116 


21935 (ANU-P—1115) Spectroscopy of very neutron- 
deficient hafnium and tungsten isotopes. Dracoulis, G.D. 
(Australian National Univ., Canberra, ACT (Australia). Research 
School of Physical Sciences); Fabricius, B.; Davidson, P.M.; Mac- 
chiavelli, A.O.; Oliviera, J.; Burde, J.; Stephens, F.; Deleplanque, 
M.A. Australian National Univ., Canberra, ACT (Australia). 
Research School of Physical Sciences. Nov 1992. [5p.] (CONF- 
9205108-: International conference on nuclear structure at high 
angular momentum, Ottawa (Canada), 18-21 May 1992). Order 
Number DE93622972. Source: OSTI; NTIS (US Sales Only); INIS. 

This work has confirmed and extended the level scheme of '®*W 
using the 1°° Ag(>®Ni,p2n) reaction and identified for the first time 
levels in SSHf (N=86) and '®*W (N=88) using, respectively, 1°” 
Ag(®Ni,p2n)'®*W and 1°” Ag(®*Fe,p2n)'>®Hf reactions. As a by- 
product, level schemes were also obtained for 1W and '5°Hf, the 
latter being observed in two of the bombardments. The bulk of the 
measurements were carried out using 253 MeV,°®Ni and 233 MeV, 
54Fe beams from the 88-inch cyclotron (in combination with the 
ECR source) at the Lawrence Berkeley Laboratory. Gamma-rays 
were observed in the 21-detector array, HERA. Additional mea- 
surements were carried out, and are still in progress at the ANU, 
14 UD Pelletron facility. The alignment gain in the yrast band of 
162W is proposed to be due to the hg. neutrons consistent in fre- 
quency and alignment with the CSM calculations. No regularity is 
discernible in the side-band sequences, assumed to be of negative 
parity, in either '®*W or 'SHf, but further analysis is necessary to 
confirm the spin assignments. 12 refs., 7 figs. 
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21936 (DOE/ER/40346-6) Studies of yrast and continuum 
states in A = 100-200 nuclei: Progress report for 1992. Daly, 
P.J. Purdue Univ., Lafayette, IN (United States). Jan 1993. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER40346. Order Number DE93012234. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Progress in nuclear structure research for the year 1992 is sum- 
marized. Highlights include spectroscopic results for hard-to- reach 
neutron-rich and proton-rich products of heavy-ion reactions. 


21937 (DOE/ER/40561—093) Energy difference of T=1 and 
T=0 J*=0- states in '°O: Effects of the tensor interaction, 
configuration mixing, and density-dependent Dirac spinors. 
Zheng, Dao-Chen (Washington Univ., Seattle, WA (United States). 
Inst. for Nuclear Theory); Zamick, L.; Muether, H. Washington 
Univ., Seattle, WA (United States). Inst. for Nuclear Theory. [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-90ER40561. Order Number DE93011011. Source: 
OSTI; NTIS; INIS; GPO Dep. 

It has been shown in the past that in a shell-model calculation, 
restricted to Rw Ip-lh configurations, the energy splitting between 
the lowest J™=0-, T=0 and J™=0-, T=1 states in '®O is mainly 
due to the tensor component of the nucleon-nucleon interaction. In 
this work, the calculation is extended to include Mw 2p-2h and 3p- 
3h_ configurations. Realistic G matrices derived from various 
One-Boson-Exchange potentials are used into account the eftects 
of the Dirac-Brueckner-Hartree-Fock approach, i.e., a modification 
of the Dirac spinors for the nucleons in the medium. It is found that 
the splitting is rather sensitive to the long-range components of the 
isovector tensor force. The splitting is reduced considerably by in- 
cluding 2p-2h configurations, in particular. 


21938 (DOE/ER/40561-096) A generalized Bethe- 
Weizsaecker mass formula for strange hadronic matter. Dover, 
C.B. (Brookhaven National Lab., Upton, NY (United States)); Gal, 
A. Washington Univ., Seattle, WA (United States). Inst. for Nuclear 
Theory. Dec 1992. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FGO06-90ER40561 ;AC02- 
76CH00016. Order Number DE93011010. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Bethe-Weizsaecker nuclear mass formula is extended to 
strange hadronic matter composed of nucleons, lambdas and cas- 
cade hyperons. The generalized formula contains several volume 
and symmetry terms constrained by phenomenologically deter- 
mined -nuclear, €-nuclear and 4 interaction parameters and by 
hyperon-hyperon (AA, Af, €€) interaction parameters suggested by 
One-Boson-Exchange models. We find that hypernuclei are gener- 
ally unstable to 4A — €N conversion. For strange hadronic matter, 
as function of the baryon number A, the line of strong-interaction 
stability, along which a large strangeness fraction |S\/A =~ 0.5 - 1.1 
and a low charge fraction q/A < 0.2 hold, and no fission occurs, is 
determined. The binding energy per baryon increases monotoni- 
cally to its bulk limit, B/A — 38 MeV, |S/A — 1.1 and q/A — 0 for 
the parameters adopted here assuming that the hyperon species 
saturate at densities similar to those of protons and neutrons in nu- 
clei. Even in the extreme limit of vanishingly small hyperon-hyperon 
interaction strengths, strange hadronic matter with B/A — 15 MeV, 
|S/A — 0.7 and q@/A — 0 in the bulk limit should exist; the mass 
formula reproduces semi-quantitatively recent mean-field calcula- 
tions which implicitly assumed weak hyperon-hyperon interactions. 


21939 (DOE/ER/40561-—097) Time-reversal-noninvariant, 
parity-conserving nuclear interactions. Haxton, W.C. (Washing- 
ton Univ., Seattle, WA (United States)); Hoering, A. Washington 
Univ., Seattle, WA (United States). [1993]. 23p. Sponsored by US- 
DOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract FG06- 
90ER40561. Order Number DE93011009. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The work that has been done in compound nucleus studies of 
time-reversal-noninvariant (TRNI), parity-conserving (PC) NN 
interactions is reviewed. The general form of TRNI PC meson- 
exchange potentials that can be constrained by such studies is 
discussed a la Simonius. The competing limits that can be obtained 
from atomic electric dipole moments produced by weak radiative 





corrections to long-ranged TRNI PNC interactions are then ex- 
plored. Both classes of constraints limit the magnitude of typical 
TRNI PC matrix elements to about 10-% of those for strong inter- 
actions. These limits are contrasted with those recently obtained 
from short-ranged one- and two-loop weak radiative corrections. 


21940 (DOE/ER/40640-2) Theoretical studies in nuclear 
structure: Progress report, December 1, 1991—-November 30, 
1992. Marshalek, E.R. Notre Dame Univ., IN (United States). Dec 
1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER40640. Order Number 
DE93012290. Source: OSTI; NTIS; INIS; GPO Dep. 

Two topics of current interest strongly anharmonic collective 
vibrations and collective rotation about a tilted axis - have been re- 
lated through a theorem proposed by the principal in Theorem, 
states that if a system has an axis of rotational symmetry in a 
static mean-field approximation, then self-consistent cranking about 
this axis gives rise to symmetry-breaking bifurcations that occur for 
critical cranking frequencies Q, given by 2 = w,/K,, where w,, is 
the small-oscillation (RPA) frequency of any normal mode carrying 
AK, (# 0) units of angular momentum along the symmetry axis. 
The bifurcations represent families of anharmonic oscillations built 
on the axially symmetric mean field. For certain values of K,,, the 
solutions appear as rotations about an axis that is tilted with re- 
spect to the principal axis of the density distribution. The theorem 
has been tested on some simple models in preparation for more 
realistic calculations that are planned for the near future. 

21941 (DOE/ER/40694—2) Nuclear 


structure models: 


Applications and development: Progress report, July 1, 1992- 
April 30, 1993. Semmes, P.B. Tennessee Technological Univ., 
Cookeville, TN (United States). Dept. of Physics. Apr 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-92ER40694. Order Number DE93012934. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the progress made during the period 


July 1, 1992 to April 30, 1993. The study of rotational structure at 
moderate spins in odd-odd nuclei (Section 1) has continued into 
the A ~ 80 region. Recent experimental data for the positive parity 
band in ®?Y, including absolute BM1 and BE2 values, are rather 
well described with a “prolatish” triaxial shape and a 99/2 ® vgg/2 
configuration. Little effect from a protonneutron interaction has 
been found so far. Current studies of odd mass nuclei (Section 2) 
are mainly focussing on low spin, low energy states in the A ~ 130 
region as a probe to the evolving collectivity. These projects in- 
volve direct collaboration with experimental colleagues. Finally, a 
view of the microscopic foundation of particle-core coupling models 
approached from the equation of motion method is presented (Sec- 
tion 3). 


21942 (GSI-93-07) Nucleon-nucleon correlations in dense 
nuclear matter. Alm, T. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Rostock Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Feb 1993. 109p. 
(In German). Order Number DE93783286. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this thesis new results on the problematics of the formation of 
nucleon-nucleon correlations in nuclear matter could be presented. 
Starting from a general study of the two-particle problem in matter 
we studied the occurrence of a suprafluid phase (pair condensate 
of nucleons). The Gorkov decoupling by means of anomalous 
Green functions was generalized, so that also Cooper pairs with 
spin 1 (triplet pairing) can be described. A generalized gap equa- 
tion resulted, which permits to determine the order parameters of 
the suprafluied phase in arbitrary channels of the nucleon-nucleon 
scattering states. This equation was solvd in the 'So-, in the °P2- 
3F2, and in the °S,-9D, channel under application of realistic 
nucleon-nucleon potentials. The behaviour of the resulting gap pa- 
rameters in the single channels was studied as function of density 
and temperature. (orig.). 


21943 (1C—92/426) Dynamical symmetry breaking in two- 
dimensional SU(3) model and the quantum group symmetry 
SU,(3) contains SU,(2) contains SO,(2). Gupta, R.K. Interna- 
tional Centre for Theoretical Physics, Trieste (italy). Dec 1992. 
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[11p.] Order Number DE93624851. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Quantum deformation of the vibrational symmetry SU(3) contains 
SU(2) contains O,(2) of the two-dimensional interaction boson 
model (IBM) is analysed from the point of view of the breaking of 
the dynamical symmetry. It is shown that, in agreement with the 
work of Gupta et al. for the one-dimensional problem, the real and 
complex (more so the complex) q-deformations take the limiting 
symmetry SU(2) of the two-dimensional SU(3) group very close to 
its other limit O,(3). Also, the intermediate results are obtained, 
since q-deformations vary continuously. Applications to real nuclei 
are also studied. (author). 9 refs, 2 figs, 1 tab. 


21944 (IC—-93/24) Equation of state, mass and radius for 
neutron stars. Bao, G. (international Centre for Theoretical 
Physics, Trieste (Italy)); Oestgaard, E.; Dybvik, B. International 
Centre for Theoretical Physics, Trieste (Italy). Feb 1993. [37p.] Or- 
der Number DE93622973. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We have calculated total masses and radii of neutron stars from 
the Tolman-Oppenheimer Volkoff (TOV) equations (form matter in 
equilibrium in gravitational fields) and different equations of state 
for neutron-star matter. The calculations are done for different input 
central densities. We have also obtained pressure and density as a 
function of distance from the center of the star, the moment of iner- 
tia and the surface gravitational redshift as a function of the total 
mass of the star. The maximum mass Mmax is for all equations of 
state in our calculations given by 1.65Msun < Mmax < 2.43Msun 
(where Msun is the solar mass), which agrees very well with "ex- 
perimental” results. Corresponding radii R are given by 8.8km < R 
< 12.7km, and a smaller central density will, in general, give a 
smaller mass and a larger radius. (author). 11 refs, 19 figs, 8 tabs. 


21945 (INIS-mf-13388, pp. 239-240) On a new method to 
diagonalize non-oriented spin-1 density matrices. Sudha Rao, 
A. (Mysore Univ. (India). Dept. of Physics); Usha Devi, A.R.; Ram- 
chandra, G. Department of Atomic Energy, Bombay (india). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. DENSITY MATRIX/spin; NUCLEI 
density matrix; SPIN; NUCLEI; SU-3 GROUPS; VECTORS 


21946 (INIS-mf-13388, pp. 241-242) Comparative study of 
analytical wave-functions for deuteron D-state. Pai, V.N. (Parle 
College, Bombay (india)); Kulkarni, R.J. Department of Atomic En- 
ergy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig., 1 tab. DEUTERONS/wave 
functions; COMPARATIVE EVALUATIONS; D STATES; D WAVES; 
DEUTERONS; ELASTIC SCATTERING; S STATES 


21947 (INIS-mf-13388, pp. 243-244) Shape transition and 
level density of hot nuclei in static path approximation. 
Agrawal, B.K. (institute of Physics, Bhubaneswar (India)); Ansari, 
A. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs. ZINC 64/energy-level den- 
sity; ZINC 7O/energy-level density; ZINC 70/shape; ZINC 74/ 
energy-level density; ZINC 76/energy-level density; FLUCTUA- 
TIONS; HAMILTONIANS; NUCLEAR DEFORMATION; PARTITION 
FUNCTIONS; QUADRUPOLES; TEMPERATURE DEPENDENCE; 
SHAPE 


21948 (INIS-mf-13388, pp. 245-246) Supersymmetric quan- 
tum mechanics for phase-equivalent potentials. Bera, P.K. 
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(Visvabharati Univ., Santiniketan (India). Dept. of Physics); Taluk- 
dar, B. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs. NUCLEON-NUCLEON 
INTERACTIONS/hulthen potential; NUCLEON-NUCLEON INTER- 
ACTIONS/morse potential; COULOMB FIELD; GREEN FUNCTION; 
QUANTUM MECHANICS; SCATTERING; SUPERSYMMETRY 


21949 (INIS-mf-13388, pp. 259-260) Hot nuclear matter with 
density dependent interaction. Das, C. (Banki College, Cuttack 
(India). Dept. of Physics); Sahu, R.; Tripathi, R.K. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs. NUCLEAR MATTERVenergy den- 
sity; NUCLEAR MATTER/entropy; CRITICAL TEMPERATURE; 
FERMI LEVEL; ENTROPY; NUCLEAR POTENTIAL; PHASE 
TRANSFORMATIONS; TEMPERATURE DEPENDENCE 


21950 (INIS-mf-13388, pp. 265-266) Finite temperature nu- 
clear matter : a field theoretic method. Mishra, H. (institute of 
Physics, Bhubaneswar (India)); Misra, S.P.; Panda, P.K.; Parida, 
B.K. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 4 figs. NUCLEAR MATTER/ 
thermodynamic properties; BARYONS; BINDING ENERGY; EN- 
TROPY; NUCLEONS; PIONS; TEMPERATURE DEPENDENCE 


21951 (INIS-mf-13388, pp. 269-270) Nuclear matter results 
for density-dependent M3Y interactions. Panda, K.C. (Sam- 
balpur Univ. (india). Post-Graduate Dept. of Physics). Department 
of Atomic Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs., 1 tab. NUCLEAR MATTER/energy 
density; PARTICLE INTERACTIONS 


21952 (INIS-mf-13388, pp. 257-258) Nuclear compressibility 

an anatomical study. Uma Maheswari, V.S. (Institute of 
Physics, Bhubaneswar (India)); Ramamurthy, V.S.; Satpathy, L. 
Department of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs. NUCLEAR MATTER/ 
compressibility; ASYMMETRY; COULOMB FIELD; ENERGY DEN- 
SITY; FUNCTIONALS; COMPRESSIBILITY; SCALE MODELS; 
SKYRME POTENTIAL 


21953 (INIS-mf-13388, pp. 301-302) Parity non- 
conservation in atoms due to neutral weak currents and the 
nuclear anapole moment. Bhagwat, Swati (Indian Inst. of Tech., 
Bombay (India). Dept. of Physics); Das, B.P. Department of Atomic 
Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 6 refs. ATOMS/p invariance; THALLIUM 
energy-level transitions; THALLIUM/p invariance; ATOMS; ELEC- 
TROMAGNETIC INTERACTIONS; HAMILTONIANS; NEUTRONS; 
PARITY; PROTONS; SPIN; THALLIUM; WEAK NEUTRAL CUR- 
RENTS; Z NEUTRAL BOSONS 


21954 (INIS-mf—13388, pp. 305-306) Subnuclear degrees of 
freedom in the deuteron. Sharma, V.K. (Meerut Univ. (india). 
Dept. of Physics). Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. DEUTERONS/degrees of freedom; 
DEUTERONS/nuclear structure; DEUTERONS; GENERATOR- 
COORDINATE METHOD; QUARKS; WAVE FUNCTIONS 


21955 (INIS-mf-13388, pp. 313-314) The effect of disper- 
sive ANN forces on the spin-dependence of AN potential. 
Neelofer, Nasra (Aligarh Muslim Univ. (India). Dept. of Physics); 
Shoeb, Mohammed. Department of Atomic Energy, Bombay (In- 
dia). 1991. [568p.] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 tab. HYPERNUCLEI/nucleon- 
nucleon interactions; HYPERNUCLEIspin; NUCLEON-NUCLEON 
POTENTIAL/spin; HELIUM 4; HELIUM 5; HYPERNUCLEI; SPIN; 
MONTE CARLO METHOD; S STATES 


21956 (INIS-mf-13388, pp. 349-350) Finite size nucleonic 
effects in the nuclear medium. Rajasekaran, M. (Madras Univ. 
(India). Dept. of Nuclear Physics); Meenakumari, N. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs., 1 fig. NUCLElI/nucleons; NU- 
CLEONS/effective mass; NUCLEONS/nuclei; FERMI GAS; 
HARD-CORE POTENTIAL; KINETIC ENERGY; NUCLEAR RADII; 
NUCLEI; NUCLEONS 


21957 (KFKI-1992-12/A) Periodic structure in nuclear mat- 
ter. Lovas, |. (Kossuth Lajos Tudomanyegyetem, Debrecen 
(Hungary). Elmeleti Fizikai Tanszek); Molnar, L.; Sailer, K.; Greiner, 
W. Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics. Mar 1992. [38p.] Order Number 
DE93624835. Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of nuclear matter are studied in the framework of 
the quantumhadrodynamics. Assuming an w-meson field, periodic 
in space, a self-consistent set of equations is derived in mean field 
approximation for the description of nucleons interacting via o- 
meson and w-meson fields. Solutins of these self-consistent 
equations have been found: the baryon density is constant in 
space, however the baryon current density is periodic. This high 
density phase of nuclear matter can be produced by anisotropic 
external pressure, occurring e.g. in relativistic heavy ion reactions. 
The self-consistent fields developing beyond the instability limit 
have a special screw symmetry. In the presence of such an w field 
the energy spectrum of the relativistic nucleons exhibits allowed 
and forbidden bands similarly to the energy spectrum of the elec- 
trons in solids. (author) 15 refs.; 8 figs.; 1 tab. 


21958 (OUP-92-41) The structure of neutron deficient Sn 
isotopes. Engeland, T.; Hjorth-Jensen, M.; Holt, A.; Osnes, E. 
Oslo Univ. (Norway). Fysisk Inst. Dec 1992. [6p.] Order Number 
DE93624056. Source: OSTI; NTIS; INIS. 

In this work the authors present the probably first realistic shell 
model calculation of the low-lying spectra for the unstable even Sn 
isotopes with mass number A=102, 104, and 106. The effective 
shell model interaction was derived from a realistic free nucleon- 
nucleon interaction employing perturbative many-body techniques. 





For the free nucleon-nucleon interaction a recent version of the 
Bonn meson-exchange potential model was used. For several of 
the isotopes studied experimental data are rather scare or non- 
existent. The spectra derived may therefore serve as a guide for 
identifying levels in the unstable Sn isotopes near the doubly 
magic '°°Sn core. The results were tested by calculating E2- 
transitions for the above nuclei. 19 refs., 2 tabs. 


21959 (UCRL-JC—109928) Nuclear isomers as ultra-high- 
energy-density materials. Poppe, C.H.; Weiss, M.S.; Anderson, 
J.D. Lawrence Livermore National Lab., CA (United States). Apr 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9204235-1: 1992 Air 
Force high energy density materials contractors meeting, Lan- 
caster, CA (United States), 12-14 Apr 1992). Order Number 
DE93009520. Source: OSTI; NTIS; GPO Dep. 

Nuclear isomers are metastable states of atomic nuclei which re- 
lease their energy in a prompt burst of electromagnetic radiation. 
Two kinds of nuclear isomers are known to exist: spin isomers and 
shape isomers. There is evidence for at least 27 different fission- 
less shape isomers in isotopes of mercury, lead, and thallium, in 
agreement with theoretical predictions. Three potential mechanisms 
for releasing the stored isomeric energy are neutron catalysis, 
laser-electron-nuciear coupling, and Stark-shift-induced mixing. 
While shape isomers are believed to hold the most promise for 
radioactivity-free, ultra-high-energy-density materials, spin isomers 
can be used as surrogates for developing the release mechanisms. 
It is proposed to undertake shell-model calculations for the nuclear 
levels in vicinity of the '7®Hf spin isomer, in order to estimate the 
efficacy of neutron catalysis. It is also proposed to use the toroidal 
electron spectrometer to measure the conversion electrons from 
laser-induced transitions in 22°Th. The final mechanism, Stark-shift- 
induced mixing of atomic and nuclear levels, would also be studied 
theoretically. Finally, isomer production is considered briefly, includ- 
ing the possibility of shape isomers in fission products from 
radwaste or nuclear explosions. 


21960 (UM-P-92/62) Isospin effects in the photodisintegra- 
tion of light nuclei. McNeill, K.G. (Toronto Univ., ON (Canada). 
Dept. of Physics); Thompson, M.N.; Bates, A.D.; Jury, J.W.; 
Berman, B.L. Melbourne Univ., Parkville, VIC (Australia). School of 
Physics. [1992]. [108p.] Order Number DE93622974. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using the corpus of data on the (+7,p), (7,n), (7,2n) and (+y,no) 
cross sections of nine light nuclei ('°C, '4C, N, '70, 180, “Mg, 
2€Mg, *°Si and °°Si) obtained largely by the authors and their col- 
leagues over the last decade, the T> and T< isospin components 
of the giant dipole resonance (GDR) have been separated. The rel- 
ative strengths of these components have been extracted, together 
with the energy differences between the centroids of the compo- 
nents. The ratio of the T> energy weighted integrated cross 
section to the total cross section is somewhat better represented 
by the simple geometric factor 1/(To+1), where To is the isospin of 
the ground state of the excited nucleus, than by the more complete 
expression derived by Hayward et al. which takes into account dy- 
namical effects. If the energy difference between the centroids is 
represented by U (T)+1)/A, the average value of U for the three p 
shell nuclei is found to be 57 MeV, while that for the six s,d shell 
nuclei is 93 MeV. 56 refs., 13 tabs., 12 figs. 


21961 (UM-P-92/91) Shell model - IBM correspondence 
and IBM interpretation of 5? Ti. Halse, P. (Tennessee Technologi- 
cal Univ., Cookeville, TN (United States). Dept. of Physics); 
Robinson, S.J. Melbourne Univ., Parkville, VIC (Australia). School 
of Physics. [1992]. [14p.] Sponsored by Australian Research Coun- 
cil, Canberra, ACT (Australia). Order Number DE93622999. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A shell model description of 5*Ti, using a space of protons in the 
If? 2 orbit and neutrons in the 2P3/2) 1fs 2, and 2p; /2 orbits, is 
used to determine microscopically an IBM description of this nu- 
cleus, via an interpretation of the bosons as nucleon pairs. In the 
shell model calculation, a simple surface delta interaction is found 
to give significantly better reproduction of the data on this nucleus 
than a previously determined interaction optimised for nuclei 
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throughout the shell. The implied IBM structure has the mixed- 
symmetry 2* state concentrated in a level at 2.26 MeV, while the 
two-phonon 2* state is fragmented over levels at 2.43 MeV and 
4-5 MeV. These states do not mix significantly in the lowest eigen- 
states, in common with a recent phenomenological analysis, 
although the two-phonon 2* state mixes strongly with a non-IBM 
state involving an excited neutron D pair. 18 refs., 3 tabs., 2 figs. 


6632 Radioactivity and Electromagnetic Transi- 
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21962 (IAEA-NDS-108) ENDF/B-6 decay data library: Sum- 
mary of contents. IAEA-NDS-Documentation series. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section; 
National Nuclear Data Center, Upton, NY (United States). Aug 
1992. [2p.] Order Number DE93624081. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document summarizes the contents of the nuclear decay 
data library of ENDF/B-6, the U.S. Evaluated Nuclear Data Library. 
The data are in ENDF-6 format. A copy of the library is available 
on magnetic tape from the IAEA Nuclear Data Section, free of 
charge, upon request. (author). 


21963 (IPNO-DRE-92-05) Emission of exotic clusters by 
nuclei and discovery of a fine structure in the “C decay of 
223Ra. Vergnes, M. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1992. [17p.] (CONF-9203162-: International 
symposium on spectroscopy and structure of molecules and nuclei, 
Tallahassee, FL (United States), 27 Mar 1992). Order Number 
DE93623001. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is intended as a broad, mainly experimental, survey 
of the recent field of exotic cluster radioactivity in heavy nuclei. The 
first part summarizes the development of the field since the first 
experimental finding in 1984, insisting on '*C emission, and giving 
a schematic status of the corresponding models. The second part 
describes in detail the 1989 discovery, in Orsay, of a fine structure 
of the '*C decay of 2@°Ra and the search for a similar effect in 
even-even neighboring nuclei 22*Ra and **4Ra. A possible qualita- 
tive interpretation of the ‘hindrance’ of the transition to the ground 
state of “°°Pb is proposed. 


21964 (IPNO-DRE-92-06) Evidence for abnormal M1 transi 
tion in '®7Pt. Roussiere, B. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire); Kilcher, P.; Le Blanc, F.; Oms, J.; 
Sauvage, J.; Dautet, H. ISOCELE Collaboration. Paris-11 Univ., 91 
- Orsay (France). Inst. de Physique Nucleaire. 1992. [32p.] Order 
Number DE93623007. Source: OSTI; NTIS (US Sales Only); INIS. 

+y - y angular correlation measurements have been performed in 
187 Pt in order to determine the spin values of the states connected 
by the highly converted transitions. For one of these transitions, we 
have determined that the spin values of the initial and final states 
are different, which implies abnormal M1 multipolarity for this highly 
converted transition. In that case the deduced penetration parame- 
ters have especially high absolute values. Moreover we have 
determined uniquely the spin value of most of the excited states 
below 800 keV. The occurrence of highly converted transitions in 
187Pt is examined and the low-spin negative-parity levels are dis- 
cussed in terms of shape coexistence. 


21965 (IPNO-DRE-S92-17) The decay modes of proton drip- 
line nuclei with A between 42 and 47. Borrel, V. (Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire); Dogny, S.; 
Guillemaud-Mueller, D.; Mueller, A.C.; Pougheon, F.; Sorlin, O.; 
Anne, R.; Borcea, C.; Fifield, L.K.; Lewitowicz, M.; Saint-Laurent, 
M.G.; Bazin, D.; Del Moral, R.; DParis-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1992. [27p.] Order Number 
DE93623002. Source: OSTI; NTIS (US Sales Only); INIS. 
Neutron-deficient isotopes with Z = 21 to 26 have been produced 
as projectile-like fragments of an intense °*Ni GANIL beam of 69 
MeV/nucleon. The nuclei selected by the upgraded LISE3 spec- 
trometer were identified and implanted in a silicon detector 
telescope. The “°Cr, 4”Fe and “®Fe isotopes were identified for the 
first time whereas “Fe, ““Mn, “4Mn and 4?V were not observed, 
indicating probable instability of these nuclei against particle emis- 
sion. Measurements of the half-lives of ““Cr and “© Mn have been 
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performed and the analysis of their measured beta-delayed proton 
spectra has given, through the lsobaric Multiplet Mass Equation, 
an empirical estimation of their masses. Half-lives of “#Cr, *V, 
47Fe and “*Fe have also been measured. A discussion of various 
mass predictions for nuclei at the proton drip-line is given. 


21966 (IPNO-DRE-92-23) Investigation of very neutron-rich 
Fe, Co and Ni isotopes encountered along the r-process path. 
Czajkowski, S. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire); Bernas, M.; Sida, J.L.; Armbruster, P.; Faust, 
H.; Dessagne, P.; Miehe, C.; Pujol, C.; Audi, G.; Lee, J.K.P. FRS 
Group. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire. 1992. [4p.] (CONF-9206249-: Origin & evolution of the 
elements conference, Paris (France), 22-25 Jun 1992). Order Num- 
ber DE93623003. Source: OSTI; NTIS (US Sales Only); INIS. 

Very neutron-rich nuclei beyond Fe must be investigated in order 
to understand the r-process. New Ni, Co and Fe isotopes, with ten 
to twelve neutrons more than the heaviest stable isotopes, were 
discovered in the thermal fission of °5U and °99Pu, and their half- 
lives were deduced from the analysis of time delayed coincidences 
between the fragment implantation and the detection of consecu- 
tive §-particles in the same Si-pin diode detector. In a pilot 
experiment, high energy projectile fragmentation was exploited to 
produce neutron rich species. The fragments of interest were sepa- 
rated and energy bunched with the FRS. After being slowed down, 
they were selectively implanted in a similar detecting system. The 
8 decay half-life were obtained as in the previous case. 


21967 (IPNO-DRE-92-24) (-decay half-lives of neutron-rich 
isotopes of Fe, Co, Ni involved in the beginning of the r- 
process. Czajkowski, S. (Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire); Bernas, M.; Armbruster, P.; Faust, H.; 
Bocquet, J.P.; Brissot, R.; Dessagne, P.; Miehe, C.; Pujol, C. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1992. [6p.] (CONF-9207113—: 2. international symposium on nu- 
clear astrophysics: nuclei in the cosmos, Karlsruhe (Germany), 
6-10 Jul 1992). Order Number DE93623004. Source: OSTI; NTIS 
(US Sales Only); INIS 

The very neutron-rich Fe- to Ni-isotopes are of interest since 
they are located at the very beginning of the astrophysical r- 
process path. The 6-decay half-lives of several isotopes, identified 
in thermal fission of °5U or 29°Pu, have been measured at the ILL 
high-flux reactor using the Lohengrin spectrometer. Half-lives have 
been determined from time-correlations analysis between the frag- 
ment implantation and the detection of the subsequent 6-particles 
in the same detector. With the fragment separator FRS , at GSI, 
the projectile fragments of ®°Kr have been separated. The 6-decay 
half-life of ©°Fe has been measured. Received: (from VM- 
MAIL[FRSAC11 for XINJIAEA1 via NJE). 


21968 (IPNO-DRE-92-25) New very neutron-rich isotopes 
of Ni, Co and Fe. Bernas, M. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire); Czajkowski, S.; Sida, J.L.; Dessagne, 
P.; Miehe, C.; Pujol, C.; Armbruster, P.; Brissot, R.; Bocquet, J.P.; 
Faust, H.; Kozhuharov, C.; Geissel, H.; Hanelt, E.; Muenzenberg, 
G.;.Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucle- 
aire. 1992. [6p.] (CONF-920721-: 6. international conference on 
nuclei far from stability and 9th international conference on atomic 
masses and fundamental constants, Bernkastel-Kues (Germany), 
19-24 Jul 1992). Order Number DE93624082. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At the ILL high-flux reactor, new Ni, Co, and Fe isotopes have 
been identified in the fission of °°5U and 23°Pu, induced by thermal 
neutrons. Fission yields have been measured as well. In a pilot ex- 
periment at GS! Darmstadt, Fe has been separated from °Kr 
projectile fragmentation. The 6 decay half-life has been measured 
by means of time correlation between the implantation of the se- 
lected isotope and the detection of 6 particle following its decay. 


21969 (KlYal-92-15) Experimental limits on the probabili- 
ties of double beta processes. Zdesenko, Yu.G.; Tretyak, V.I. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1992. 
[24p.] (In Russian). Order Number DE93624083. Source: OSTI; 
NTIS (US Sales Only); INIS. 

These tables contain the most stringent known experimental lim- 
its on the probabilities of 26-processes for 69 nuclides, transitions 
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to ground and excited states of daughter nuclei, different channels 
(28- ,28*,e8* ,2e) and modes (0v,2v,0/M) of decay. Correspond- 
ing theoretical estimations of half lives, abundances of parent 
nuclides and atomic mass differences of parent and daughter iso- 
topes also are given. 68 refs.; 1 table. (author). 
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Refer also to citation(s) 21884 


21970 (INIS-mf-13388, pp. 237-238) Projection operator for 
channel selection in nuclear reactions. Ramachandran, G. 
(Mysore Univ. (India)); Vidya, M.S. Department of Atomic Energy, 
Bombay (india). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs. NUCLEAR REACTIONS/projection 
operators; PROJECTION OPERATORS/angular momentum; AN- 
GULAR MOMENTUM OPERATORS; ISOSPIN 


21971 (INIS-mf—13388, pp. 249-250) Double differential neu- 
tron emission cross-sections of sup(58)Ni and sup(209)Bi at 
14.1 MeV. Garg, S.B. (Bhabha Atomic Research Centre, Bombay 
(India). Neutron Physics Div.). Department of Atomic Energy, Bom- 
bay (India). 1991. [568p.] (CONF-9112147—: DAE symposium on 
nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (he'd at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 2 figs. BISMUTH 209 TARGET/ 
differential cross sections; BISMUTH 209 TARGET/neutron reac- 
tions; NICKEL 58 TARGET/differential cross sections; NICKEL 58 
TARGET/neutron reactions; NEUTRON EMISSION 


21972 (IPNO-DRE-92-27) Nuclear data for unstable iso- 
topes. Sorlin, O. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1992. [14p.] (CONF-9207113—: 2. international 
symposium on nuclear astrophysics: nuclei in the cosmos, Karl- 
sruhe (Germany), 6-10 Jul 1992). Order Number DE93624866. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear Physics and Astrophysics are both entrusted with the 
task of understanding nucleosynthesis and energy production in 
the stars. At high temperatures and densities present in explosive 
scenarii such as the early universe, cataclysmic binary stars (nova 
or accretion stars), and supernovae, the nucleosynthesis proceeds 
throughout unstable nuclei. In order to produce and to study the 
most exotic isotopes that are not accessible from stable beam - 
stable (or radioactive) target experiments, it is necessary to de- 
velop facilities that utilize Radioactive Nuclear Beams (RNB). The 
existing methods for producing unstable nuclei will be described in 
paragraph 2. A review of the major explosive stellar processes will 
be made through some selected examples using RNB. 


21973 (ITP—92-50) Study of the continuous spectrum of 
Li and the reaction t@He,d)a by the algebraic version of the 
RGM. Filippov, G.F.; Lopez Trujillo, A.; Rybkin, |. Yu. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [20p.] Order 
Number DE93624086. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the algebraic version of the resonating group method, the 
continuous spectrum of ®Li states with zero isospin is studied. The 
decay channels t+°He and a+a are taken into account. The astro- 
physical S-factor of the t(?He,d)a reaction is calculated. 20 refs.; 6 
figs.; 2 tab. (author). 
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Refer also to citation(s) 19634, 21855, 21859, 21885, 21901, 
21902, 22638 


21974 (ANL/PHY/CP-79433) Heavy ion fusion at sub- 
barrier energies: Progress and questions. Betts, R.R. Argonne 
National Lab., IL (United States). Physics Div. [1993]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 





W-31109-ENG-38. (CONF-930275—2: RIKEN international work- 
shop on heavy-ion fusion reactors with neutron-rich beams, 
Saitama (Japan), 18-20 Feb 1993). Order Number DE93011764. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The current status of the experimental study of heavy-ion fusion 
at sub-barrier energies is reviewed. Emphasis is placed on areas 
of disagreement between experimental data and theoretical predic- 
tions. Suggestions for future experiments are discussed. 


21975 (ANU-P-1107) Charge-exchange reactions on * S. 
Fifield, L.K. (Australian National Univ., Canberra, ACT (Australia). 
Dept. of Nuclear Physics); Catford, W.N.; Orr, N.A.; Ophel, T.R.; 
Etchegoyen, A.; Etchegoyen, M.C. Australian National Univ., Can- 
berra, ACT (Australia). Research School of Physical Sciences. Nov 
1992. [27p.] Order Number DE93623019. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Accepted for publication in Nuclear Physics A. 

A series of charge-exchange reactions on °°S targets have been 
investigated at beam energies ~7 MeV/A. Pronounced selectivities 
to different final states in °°P are observed which depend on the 
projectile employed. An interpretation of the data in terms of one- 
and two-step pictures of the reaction mechanism is presented. At 
least two, and probably all, of the reactions have a significant 1- 
step contribution to the reaction mechanism at these energies. 22 
refs., 5 tabs., 5 figs. 


21976 (BNL-70205) [Travel to Budapest and Switzerland to 
participate in the Budapest heavy ion workshop and in the 
RDS test beam run at CERN]: Foreign trip report, July 26, 
1992—August 17, 1992. Tannenbaum, M.J. Brookhaven National 
Lab., Upton, NY (United States). 11 Sep 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE93012244. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

| participated in the setup of the RD5 run in the CERN north 
area to test the response of muons and hadrons in various ab- 
sorbers and detectors. | visited several groups at CERN, mostly for 
the purpose of finding out the latest in Ring Imaging Cerenkov 
counter and Hadron Blind Detector technology. | attended a Con- 
ference in Budapest and presented the most recent results from 
the E802 collaboration on the collisions of p, O, Si and Au beams 
with nuclear targets. 


21977 (CNIC—00596) Communication of nuclear data 
progress: No.6 (1991). Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. [301p.] (CNDC—0008;INDC(CPR)—025/L.). Order Num- 
ber DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

<<Communication of nuclear data progress> > (CNDP) in Eng- 
lish is set up by Chinese Nuclear Committee and Chinese Nuclear 
Data center (CNDC). This is the sixth issue, in which the first part 
of CENDL-2 (Chinese Evaluated Nuclear Data Library, version 2.0) 
papers is published. The main purpose for making CENDL-2 is to 
develop and improve the CENDL-1. It includes the evaluation of 38 
elements and isotopes with incident neutron energy from 10-5 eV 
to 20 MeV, which are 'H, 7H, °He, *He, ®Li, 7Li, °Be, 1B, ''B, 
14N, 160, 19F,, Mg, Al, Si, S, K, Ti, V, Cr, Fe, Ni, Cu, Zr, Nb, Mo, 
Ag, '°7Ag, 1°Ag, Sn, Sb, Ta, W, '97Au, Pb, 258U, 237Np. The 
other evaluation reports of 16 elements and isotopes will be pub- 
lished in the supplement to CNDP No.6. 


21978 (CNIC—00596, pp. 7-13) The evaluation of deuteron 
neutron data. Zhuang Youxiang (Chinese Nuclear Data Center, 
Beijing, BJ (China)); Chu Lianyuan; Wang Cuilan; Cai Dunjiu. Chi- 
nese Nuclear Data Center, Beijing, BJ (China); China Nuclear 
Information Centre, Beijing, BJ (China). Dec 1992. (CNDC— 
0008;INDC(CPR)—025/L.). In Communication of nuclear data 
progress: No.6 (1991). [801p.] Order Number DE93624093. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the experimental evaluation and theoretical calculation, 
the neutron cross sections and angular distributions, double- 
differential cross sections of neutron and spallation proton have 
been recommended in energy range 10-5 eV = 20 MeV for 
CENDL-2. The comparison with other evaluations have been car- 
ried out. 
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21979 (CNIC—00596, pp. 14-21) The evaluation of triton 
neutron data. Zhuang Youxiang (Chinese Nuclear Data Center, 
Beijing, BJ (China)). Chinese Nuclear Data Center, Beijing, BJ 
(China): China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC—0008;INDC(CPR)—025/L.). In Communication of 
nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the experimental data evaluation and theoretical calcu- 
lation, a complete and self-consistent set of triton neutron data has 
been recommended in the energy range of 10-5 eV = 20 MeV for 
CENDL-2, and the comparison with other evaluations has been 
carried out. 


21980 (CNIC—00596, pp. 22-24) Evaluation of neutron data 
on *He tor CENDL-2. Zhao Zhixiang (Chinese Nuclear Data Cen- 
ter, Beijing, BU (China)). Chinese Nuclear Data Center, Beijing, BU 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC—0008;INDC(CPR)—025/L.). In Communication of 
nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

The evaluation of He neutron nuclear data for CENDL-1 was 
finished in 1979. Based on the new available experimental data the 
new evaluation for CENDL-2 is given in this paper. The compar- 
isons of this evaluation with ENDF/B-6, JENDL-3 and BROND are 
carried out. The agreement of this evaluation with the new mea- 
sured data is better than the others. 


21981 (CNIC—00596, pp. 24-25) The re-evaluation of neu- 
tron data for 'B. Chen Qiankun (Qinhua Univ., Beijing, BJ 
(China). Dept. of Applied Physics); Chen Zhenpeng. Chinese Nu- 
clear Data Center, Beijing, BU (China); China Nuclear Information 
Centre, Beijing, BJ (China). Dec 1992. (CNDC—0008;INDC(CPR)— 
025/L.). In Communication of nuclear data progress: No.6 (1991). 
[301p.] Order Number DE93624093. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The neutron nuclear data of '°B have been re-evaluated for 
CENDL-2 in neutron energy range from 10-5 eV to 20 MeV. The 
new experimental data, which have been published since 1982, 
are considered in this work. The data in the neutron energy region 
from 0.1 x 10-* eV to 1 MeV were calculated with R-matrix theory. 
In the neutron energy region between 1 MeV and 20 MeV, the 
evaluated data of JENDL-3 coincided with the experimental data 
very well. So those data were adopted in CENDL-2. 


21982 (CNIC—00596, pp. 25-26) The re-evaluation of neu- 
tron data for ''B. Qi Huiquan (Department of Applied Physics, 
Qinhua Univ. (China)). Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC—0008;INDC(CPR)—025/L.). In Communication of 
nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OST]; NTIS (US Sales Only); INIS. 

The neutron nuclear data of ''B have been re-evaluated for 
CENDL-2 in neutron energy range from 10-5 eV to 20 MeV. The 
new experimental data, Which have been published since 1982, 
are considered in the work. The neutron reaction data were calcu- 
lated with GNASH code. Some recommended data, such as the 
total cross sections, were improved. 


21983 (CNIC—00596, pp. 30-36) Re-recommendation for 
natural magnesium. Tang Guoyou (IHIP Beijing Univ. (China)); 
Cai Chonghai. Chinese Nuclear Data Center, Beijing, BJ (China); 
China Nuclear Information Centre, Beijing, BU (China). Dec 1992. 
(CNDC—0008;INDC(CPR)-025/L.). In Communication of nuclear 
data progress: No.6 (1991). [301p.] Order Number DE93624093. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The neutron nuclear data of natural Mg have been re-evaluated 
for CENDL-2. Main advancement of this re-recommended data is 
that MUP2 program was used to calculated every reaction channel 
cross section. Besides cross sections, angular distributions and en- 
ergy distributions of secondary neutrons were also calculated by 
MUP2 program. The recommended data are compared with 
JENDL-3 and ENDF/B-6. 


21984 (CNIC—00596, pp. 36-41) Evaluation for the complete 


neutron data of aluminium. Liu Jicai (Hengyang Technology Col- 
lege (China)); Cai Chonghai. Chinese Nuclear Data Center, 
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Beijing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1992. (CNDC—0008;INDC(CPR)-—025/L.). In Commu- 
nication of nuclear data progress: No.6 (1991). [301p.] Order 
Number DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

The complete neutron nuclear data of aluminium have been 
evaluated for CENDL-2 in the neutron energy range from 10-5 eV 
to 20 MeV. In this evaluation the experimental data up to 1986 
were supplemented, and a new theoretical program was used to 
calculated the complete neutron data of Al. The calculated data are 
good in agreement with the experimental data. The new recom- 
mended data would be more reasonable, reliable and usable in 
comparison with the former. 


21985 (CNIC—00596, pp. 42-46) Re-recommendation for 
natural silicon. Tang Guoyou (IHIP, Beijing Univ. (China)); Shi 
Zhaomin; Cai Chonghai. Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC—0008;INDC(CPR)—025/L.). In Communication of 
nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

The neutron nuclear data of natural Si have been re-evaluated 
for CENDL-2. Main advancement of this re-recommended data is 
that MUP-2 program was used to calculated every reaction channel 
cross sections. Besides cross sections, angular distributions and 
energy distributions of secondary neutrons were also calculated by 
MUP-2 program. The recommended data are compared with 
JENDL-3 and ENDF/B-6. 


21986 (CNIC—00596, pp. 47-53) Evaluation of neutron reac- 
tion data of natural sulfur. Shi Yi (Department of Physics, 
Nanjing Univ. (China)); Liu Shengkang; Zhou Yongyi. Chinese Nu- 
clear Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BU (China). Dec 1992. (CNDC—0008;INDC(CPR)-— 
025/L.). In Communication of nuclear data progress: No.6 (1991). 
[801p.] Order Number DE93624093. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Complete neutron data evaluation has been finished for natural 


energy range from 10-5 eV to 20 MeV. Measured data up to 1985 
were collected and fitted with Spline function after a careful analy- 
ses. The theoretical calculations were performed with code MUP-2. 
The data contain cross sections, angular distribution and energy 
spectra of secondary neutrons. The present recommended data 
are more accurate and complete than those of ENDF/B-5. 


21987 (CNIC—00596, pp. 53-64) Evaluation of neutron reac- 
tion data of natural potassium. Han Min (Nanjing Univ., JS 
(China). Dept. of Physics); Zhou Yongyi. Chinese Nuclear Data 
Center, Beijing, BJ (China); China Nuclear Information Centre, Bei- 
jing, BJ (China). Dec 1992. (CNDC—0008;INDC(CPR)—0285/L.). In 
Communication of nuclear data progress: No.6 (1991). [801p.]} Or- 
der Number DE93624093. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Complete neutron data evaluation has been finished for natural 
potassium in the 10-° eV to 20 MeV incident neutron energy re- 
gion. Experimental data up to 1988 were collected and fitted with 
Spline function after careful analyses. The theoretical calculations 
were performed with code MUP-2. The data contain cross sections, 
angular distribution and energy spectra of secondary neutrons. The 
comparison with other evaluations has been carried out. 


21988 (CNIC—00596, pp. 64-76) Evaluation of neutron data 
for natural titanium. Yao Lishan (Institute of Nuclear Research, 
Lanzhou Univ. (China)). Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC-—0008;INDC(CPR)—025/L.). In Communication of 
nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

The complete neutron nuclear data of natural titanium have been 
evaluated for CENDL-2 in neutron energy range from 10-5 eV to 
20 MeV. Some of the data have been calculated by means of the- 
oretical model. A good agreement is obtained with measured 


values. The recommended data are compared with JENDL-3 and 
ENDF/B-6. 


21989 (CNIC—00596, pp. 77-93) Evaluation of neutron nu- 
clear data of natural vanadium. Zou Yiming (Sichuan Univ., 
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Chengdu, SC (China). Inst. of Nuclear Science and Technology); 
Ma Gonggui; Wang Shiming. Chinese Nuclear Data Center, Bei- 
jing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1992. (CNDC—0008;INDC(CPR)—025/L.). In Commu- 
nication of nuclear data progress: No.6 (1991). [301p.] Order 
Number DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

A comprehensive evaluation of neutron nuclear data and theoret- 
ical calculation for vanadium is described. It contains neutron cross 
sections of all reaction channels, angular distribution and energy 
distribution of secondary neutrons in the incident energy range 
from 1.0-5 eV to 20 MeV. 


21990 (CNIC—00596, pp. 94-107) Theoretical calculation 
and evaluation of neutron data for natural chromium. Ma 
Gonggui (Sichuan Univ., Chengdu, SC (China). Inst. of Nuclear 
Science and Technology); Zou Yiming; Wang Shiming. Chinese 
Nuclear Data Center, Beijing, BJ (China); China Nuclear 
Information Centre, Beijing, BJ (China). Dec 1992. (CNDC— 
0008;INDC(CPR)-025/L.). In Communication of nuclear data 
progress: No.6 (1991). [301p.] Order Number DE93624093. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The complete neutron nuclear data for Cr were evaluated based 
on both data measured up to 1989 and calculated with program 
MUP2. The present work has been done for CENDL-2 and super- 
sedes MAT = 1240 evaluation in CENDL-1. The following neutron 
data are given in the energy range 10-5 eV to 
20 MeV (MAT = 2240). The cross_ sections included 
are total, elastic, non-elastic, total inelastic, inelastic 
cross sections to 25 discrete levels, inelastic continuum, 
(n,2n),(n,3n),(n,n'a)+(n,an’),(n,n’p)+(n,pn’),(n,p),(n,d),(n, 3 

He),(n,a«) and capture cross sections. Derived data for MT = 
251, 252 and 253 are also included. Angular distributions and en- 
ergy distribution of secondary neutron are also included. Angular 
distributions and energy distribution of secondary neutron are also 
given. 


21991 (CNIC—00596, pp. 26-29) Evaluation of neutron in- 
duced data on 'F, Zhao Zhixiang (Chinese Nuclear Data Center, 
Beijing, BJ (China)); Fu, C.Y.; Larson, D.C. Chinese Nuclear Data 
Center, Beijing, BU (China); China Nuclear Information Centre, Bei- 
jing, BJ (China). Dec 1992. (CNDC—0008;INDC(CPR)-025/L.). In 
Communication of nuclear data progress: No.6 (1991). [301p.] Or- 
der Number DE93624093. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The neutron induced data on F are very useful in fusion reactor 
design and other nuclear engineering application. The evaluation of 
neutron induced data on '°F from 10-° eV to 20 MeV has been 
performed and accepted as ENDF/B-6 and CENDL-2. This evalua- 
tion is performed based on the new measured data and a 
comprehensive theory calculations. The comparisons of calculated 
cross sections, angular distributions, double differential cross sec- 
tions and +-production data with collected measured data were 
carried out. It is found that the results of this calculation are in 
good agreement with the measured data. 


21992 (CNIC—00596, pp. 108-126) The evaluation of neu- 
tron nuclear data for natural iron. Liu Tingjin (Chinese Nuclear 
Data Center, Beijing, BJ (China)); Liu Wengin. Chinese Nuclear 
Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BU (China). Dec 1992. (CNDC—0008;INDC(CPR)— 
025/L.). In Communication of nuclear data progress: No.6 (1991). 
[801p.] Order Number DE93624093. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Neutron nuclear data for natural Iron have been evaluated based 
on previous evaluation, all measured data up to 1985 and new the- 
oretical calculation. The data in the neutron energy from 10-5 eV 
to 20 MeV contain cross sections, angular distribution and energy 
spectra of secondary neutrons. The comparisons with other evalua- 
tions are described. 


21993 (CNIC—00596, pp. 127-141) The evaluation of neu- 
tron data for natural nickel. Ma Gonggui (Sichuan Univ., 
Chengdu, SC (China). Inst. of Nuclear Science and Technology); 
Zou Yiming; Wang Shiming. Chinese Nuclear Data Center, Beijing, 
BJ (China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC—0008;INDC(CPR)-—025/L.). In Communication of 





nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

Complete neutron nuclear data for natural nickel were evaluated 
based on both data measured up to 1989 and calculated with pro- 
gram MUP2 and AUJP. The cross sections were mainly refereed 
to BNL-235(4th-86), that also compared with ENDF/B-6(89) and 
JENDL-3(87). The following neutron data are given for Ni in the 
energy range 10-5 eV to 20 MeV in ENDF/B-5 format (MAT = 
2280). The cross sections include total, elastic, nonelastic, total in- 
elastic, inelastic cross sections to 21 discrete levels and continuum 
state, (n,2n), (n,3n), (n,n’a) + (n,an’), (n,n'p) + (n,pn’), (n,p), (n.d), 
(n,a) and capture cross sections. Derived data (MT = 251, 252 and 
253) are also included. Angular distributions and energy spectrum 
of secondary neutron are also given. 


21994 (CNIC—00596, pp. 142-157) Evaluated neutron nu- 
clear data file for copper. Zou Yiming (Sichuan Univ., Chengdu, 
SC (China). Inst. of Nuclear Science and Technology); Ma Gong- 
gui; Wang Shiming. Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC—0008;INDC(CPR)-—025/L.). In Communication of 
nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

A comprehensive evaluated neutron nuclear data file and theo- 
retical calculation for copper are described. This complete data 
contain neutron cross sections, angular distribution and energy dis- 
tribution of secondary neutrons in the energy region from 10-> eV 
to 20 MeV. 


21995 (CNIC—00596, pp. 158-172) Evaluation of neutron nu- 
clear data of natural zirconium. Zou Yiming (Sichuan Univ., 
Chengdu, SC (China). Inst. of Nuclear Science and Technology); 
Ma Gonggui; Wang Shiming. Chinese Nuclear Data Center, Bei- 
jing, BU (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1992. (CNDC—0008;INDC(CPR)-025/L.). In Commu- 
nication of nuclear data progress: No.6 (1991). [301p.] Order 
Number DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

The neutron nuclear data evaluation and .theoretical calculation 
for zirconium are described. This complete evaluation contains neu- 
tron cross sections, angular distribution and energy distribution of 
secondary neutrons in the energy range from 10-° eV to 20 MeV. 


21996 (CNIC—00596, pp. 173-186) Neutron data evaluation 
for natural niobium. Ma Gonggui (Sichuan Univ., Chengdu, SC 
(China). Inst. of Nuclear Science and Technology); Zou Yiming; 
Wang Shiming. Chinese Nuclear Data Center, Beijing, BJ (China); 
China Nuclear Information Centre, Beijing, BJ (China). Dec 1992. 
(CNDC—0008;INDC(CPR)—025/L.). In Communication of nuclear 
data progress: No.6 (1991). [801p.] Order Number DE93624093. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The complete neutron nuclear data for natural niobium were 
evaluated based on both experimental data measured up to 1989 
and calculated data with program MUP2 and AUJP. The present 
work was done for CENDL-2 and supersedes the CENDL-1 (MAT 
= 1411) evaluation. The following neutron data are given for Nb in 
the energy range 10-5 eV to 20 MeV (MAT = 2411): total, elastic, 
nonelastic, total inelastic, inelastic cross sections to 13 discrete 
levels, inelastic continuum, (n,2n), (n,3n), (n,n’a) + (n,an’), (n,n’p) 
+ (n,pn’),(n,n’d) + (n,dn’), (n,p), (n.d), (n,t), (n,«) and capture cross 
sections. Derived data for MT = 251, 252 and 253 are also in- 
cluded. Angular distributions and energy spectra of secondary 
neutron are also given inelastic continuum. 


21997 (CNIC—00596, pp. 187-193) The evaluation of natural 
silver neutron data. Wang Yansen (Fudan Univ., Shanghai, SH 
(China). Dept. of Nuclear Science); You Junsen; Huang Fayang; 
Cai Chonghai. Chinese Nuclear Data Center, Beijing, BU (China); 
China Nuclear Information Centre, Beijing, BU (China). Dec 1992. 
(CNDC—0008;INDC(CPR)—025/L.). In Communication of nuclear 
data progress: No.6 (1991). [801p.] Order Number DE93624093. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the available experimental data and the theoretical cal- 
culations, the neutron nuclear data of the natural Ag have been 
evaluated and recommended in the energy range from 10-5 eV to 
20 MeV for CENDL-2 and the comparisons with other evaluations 
have been done. 
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21998 (CNIC—00596, pp. 194-210) Evaluation of neutron nu- 
clear data of natural silver and its isotopes. Liu Tingjin (Chinese 
Nuclear Data Center, Beijing, BU (China)); Shibata, K.; Nakagawa, 
T. Chinese Nuclear Data Center, Beijing, BJ (China); China Nu- 
clear Information Centre, Beijing, BJ (China). Dec 1992. 
(CNDC—0008;INDC(CPR)—025/L.). In Communication of nuclear 
data progress: No.6 (1991). [3801p.] Order Number DE93624093. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron nuclear data of natural silver and its isotopes (°"Ag and 
109g) have been evaluated in the energy range of 10-5 eV to 20 
MeV. The present evaluation is based on the available experimen- 
tal data and the theoretical calculations. Evaluated quantities 
contain neutron cross sections, angular distribution and energy dis- 
tribution of emitted neutrons and +-rays. The data have been 
compiled into CENDL-2 and JENDL-3 in the ENDF/B-5 format. 


21999 (CNIC—00596, pp. 210-219) Evaluation of neutron 
data for natural tin. Yao Lishan (institute of Nuclear Research, 
Lanzhou Univ. (China)}. Chinese Nuclear Data Center, Beijing, BU 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC—0008;INDC(CPR)-025/L.). In Communication of 
nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

The complete neutron nuclear data of natural tin for CENDL-2 
have been evaluated in the neutron energy range from 10-5 eV to 
20 MeV. Some of the data have been calculated by means of the- 
oretical models, and a good agreement was obtained with the 
measured values. The recommended data were compared with 
other evaluated results. 


22000 (CNIC—00596, pp. 220-229) Evaluation of neutron 
data for natural antimony. Yao Lishan (institute of Nuclear Re- 
search, Lanzhou University (China)). Chinese Nuclear Data Center, 
Beijing, BU (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1992. (CNDC—0008;INDC(CPR)—025/L.). In Commu- 
nication of nuclear data progress: No.6 (1991). [301p.] Order 
Number DE93624093. Source: OST!; NTIS (US Sales Only); INIS. 

The complete neutron nuclear data of natural antimony have 
been performed for CENDL-2 in neutron energy range from 10-5 
eV to 20 MeV. Some of the data have been calculated by means 
of theoretical model. A good agreement was obtained with mea- 
sured values. The recommended data were compared with the 
evaluations of JENDL-3 and ENDF/B-6. 


22001 (CNIC—00596, pp. 230-241) Evaluation of neutron 
data for 1®1Ta. Yao Lishan (Institute of Nuclear Research, Lanzhou 
Univ. (China)). Chinese Nuclear Data Center, Beijing, BJ (China); 
China Nuclear Information Centre, Beijing, BJ (China). Dec 1992. 
(CNDC—0008;INDC(CPR)-025/L.). In Communication of nuclear 
data progress: No.6 (1991). [301p.] Order Number DE93624093. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The evaluation of the complete neutron data has been performed 
for 1®'Ta in neutron energy range from 10-5 eV to 20 MeV. Some 
of the data have been calculated by means of the model code and 
a good agreement was obtained with the measured values. The 
recommended data are compared with other evaluated results. 


22002 (CNIC—00596, pp. 242-248) Neutron data theoretical 
calculation and evaluation for natural tungsten. Ma Gonggui 
(Sichuan Univ., Chengdu, SC (China). Inst. of Nuclear Science and 
Technology); Wang Shiming; Zou Yiming. Chinese Nuclear Data 
Center, Beijing, BJ (China); China Nuclear Information Centre, Bei- 
jing, BU (China). Dec 1992. (CNDC—0008;INDC(CPR)—025/L.). In 
Communication of nuclear data progress: No.6 (1991). [301p.] Or- 
der Number DE93624093. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The neutron nuclear data of natural tungsten were evaluated and 
recommended for reaction channels of total, elastic, inelastic, 
nonelastic, radiation capture, (n,p), (n,n'p), (n,2n) and (n,3n) in the 
energy range of 10-5 eV to 20 MeV. The experimental data were 
selected up to 1988. This evaluation work is on the basis of 
CENDL-1. For theoretical calculation the program AUJP and MUP- 
2 were used. 


22003 (CNIC—00596, pp. 249-267) Neutron data evaluation 
of 187 Au. Yuan Hanrong (Chinese Nuclear Data Center, Beijing, BU 
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(China)); Wang Shunnan; Yan Shiwei; Liu Tong. Chinese Nuclear 
Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BJ (China). Dec 1992. (CNDC—0008;INDC(CPR)- 
025/L.). In Communication of nuclear data progress: No.6 (1991). 
[301p.] Order Number DE93624093. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The complete neutron nuclear data of '*’Au have been evalu- 
ated for CENDL-2 in the neutron energy region from 10-° eV to 
20 MeV. The experimental data available up to 1990 are collected. 
The optical potential parameters are adjusted and the theoretical 
calculation is performed. The present evaluated data are in good 
agreement with the measured data and most of them are in good 
agreement with the ENDF/B-6 data. 


22004 (CNIC—00596, pp. 268-279) Evaluation of neutron nu- 
clear data for natural lead. Zou Yiming (Sichuan Univ., Chengdu, 
SC (China). Inst. of Nuclear Science and Technology); Ma Gong- 
gui; Wang Shiming. Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1992. (CNDC—0008;INDC(CPR)—025/L.). In Communication of 
nuclear data progress: No.6 (1991). [301p.] Order Number 
DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 
Complete neutron nuciear data for natural lead were evaluated 
based on both experimental data measured up to December 1985 
and theoretical data calculated with program MUP2. The experi- 
mental data evaluation is mainly based on CENDL-1, except(n,2n) 
cross section, for which there are newly measured data available. 
The data, in the neutron energy from 10-° eV to 20 MeV, contain 


cross sections, angular distributions and energy spectra of sec- 
ondary neutrons. 


22005 (CNIC—00596, pp. 279-287) Evaluation of neutron nu- 
clear data of “°U. Tang Guoyou (IHIP, Beijing Univ. (China)); Bao 
Shanglian; Cao Wentian; Cai Chonghai. Chinese Nuclear Data 
Center, Beijing, BU (China); China Nuclear Information Centre, Bei- 
jing, BJ (China). Dec 1992. (CNDC—0008;INDC(CPR)—O25/L.). In 
Communication of nuclear data progress: No.6 (1991). [301p.] Or- 
der Number DE93624093. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The evaluation of the complete neutron data has been per- 
formed for 8U in neutron energy range from 10-5 eV to 20 MeV. 
The recommended experimental data and the theoretical calculated 
data were adjusted. For theoretical calculation the code of FUP1 


was used. The comparisons of this evaluation with ENDF/B-6 and 
JENDL-3 were made. 


22006 (CNIC—00596, pp. 287-297) Evaluation of neutron nu- 
clear data of 7’Np for CENDL-2. Tang Guoyou (institute of 
Heavy lon Physics, Beijing Univ. (China)); Fan Jihong; Cao Wen- 
tian; Bao Shanglian; Cai Chonghai. Chinese Nuclear Data Center, 
Beijing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1992. (CNDC—0008;INDC(CPR)-025/L.). In Commu- 
nication of nuclear data progress: No.6 (1991). [801p.] Order 
Number DE93624093. Source: OSTI; NTIS (US Sales Only); INIS. 

The measured data of (n,f), (n,-y) reaction for °°7Np have been 
evaluated in the energy region from 30 keV to 20 MeV. All the data 
of 237Np for other reaction channels are theoretically calculated. 
The recommended experimental data and the theoretically calcu- 
lated data are adjusted and make otot = o 6 + Conon. All the data in 


the energy range 10-5 eV to 20 MeV are recommended as the 
data file of 2°7Np for CENDL-2. 


22007 (CNIC—00596, pp. 298-299) The summary of evalua- 
tions of 'H, “He, ®Li, 7Li, °Be, N, '*O and Mo for CENDL-2. 
Liang Qichang (Chinese Nuclear Data Center, Beijing, BU (China)). 
Chinese Nuclear Data Center, Beijing, BU (China); China Nuclear 
Information Centre, Beijing, BJ (China). Dec 1992. (CNDC— 
0008;INDC(CPR)—025/L.). In Communication of nuclear data 
progress: No.6 (1991). [301p.] Order Number DE93624093. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The complete neutron nuclear data of 1H, *He, ®Li, 7Li, °Be, '4N, 
160 and Mo were evaluated. The main purpose of the re-evaluation 
of these nuclides is to improve and update the earlier evaluations. 
All the re-evaluation data sets were checked by using the ENDF 
utility CODES and then accepted and stored in CENDL-2. 
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22008 (DOE/ER/40321-12) [Reaction mechanism studies of 
heavy ion induced nuclear reactions]: Annual progress report, 
[January 1992—February 1993]. Mignerey, A.C. Maryland Univ., 
College Park, MD (United States). Dept. of Chemistry and Bio- 
chemistry. Feb 1993. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-87ER40321. Order Number 
DE93010496. Source: OSTI; NTIS; INIS; GPO Dep. 

Completed work is summarized on the topics of excitation 
energy division in deep-inelastic reactions and the onset of multi- 
fragmentation in La-induced reactions at E/A = 45 MeV. Magnetic 
fields are being calculated for the PHOBOS detector system, a 
two-arm multiparticle spectrometer for studying low-transverse- 
momentum particles produced at the Relativistic Heavy lon 
Collider. The Maryland Forward Array is being developed for detec- 
tion of the reaction products from very peripheral collisions; it 
consists of two individual units of detectors: the annular silicon de- 
tector in front and the plastic phoswich detector at back. 


22009 (DOE/ER/40363-T3) Electromagnetic dissociation of 
relativistic 2°Si by nucleon emission. Sonnadara, U.J. Pittsburgh 
Univ., PA (United States). Dec 1992. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER40363. 
Order Number DE93008670. Source: OSTI; NTIS; INIS; GPO Dep. 

A detailed study of the electromagnetic dissociation of 2°Si by 
nucleon emission at E,,/A = 14.6 (GeV/nucleon was carried out 
with ?8Si beams interacting on ®°Pb). '2°Sn. ®4C targets. The 
measurements apparatus consists of detectors in the target area 
which measure the energy and charged multiplicity, and a forward 
spectrometer which measures the position, momentum and energy 
of the reaction fragments. The exclusive electromagnetic dissocia- 
tion cross sections for decay channels having multiple nucleons in 
the final state have been measured which enables the selection of 
events produced in pure electromagnetic interactions. The mea- 
sured cross sections agree well with previous measurements 
obtained for the removal of a few nucleons as well as with mea- 
surements on total charge removal cross sections from other 
experiments. The dependence of the integrated cross sections on 
the target charge Z; and the target mass AT confirms that for 
higher Z targets the excitation is largely electromagnetic. Direct 
measurements of the excitation energy for the electromagnetic dis- 
sociation of @®Si — p+?7Al and 2®Si — n+27Si have been obtained 
through a calculation of the invariant mass in kinematically, recon- 
structed events. The excitation energy spectrum for all targets peak 
near the isovector giant dipole resonance in ?°Si. These distribu- 
tions are well reproduced by combining the photon spectrum 
calculated using the Weizsaecker-Williams approximation with the 
experimental data on the photonuclear *®Si(,_)?7Al and 
28Si(,n)*’Si. The possibilities of observing double giant dipole res- 
onance excitations in ?°Si have been investigated with cross 


section measurements as well as with excitation energy recon- 
struction. 


22010 (DOE/ER/40402-5) Oregon State University Nuclear 
Chemistry progress report, August 1, 1991—-August 1, 1992. 
Loveland, W. Oregon State Univ., Corvallis, OR (United States). 
Aug 1992. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-88ER40402. Order Number 
DE93010144. Source: OSTI; NTIS; INIS; GPO Dep. 

A project involving the study of low-energy (<10 MeV/nucleon), 
intermediate-energy (10-100 MeV/nucleon) and relativistic heavy 
ion reactions (>250 MeV/nucleon) is summarized. Attempts were 
made to synthesize element 110. The systematics of heavy ele- 
ment synthesis reactions were used to evaluate the opportunities 
for the synthesis of new heavy nuclei using radioactive beams. The 
interaction of 21-44 MeV/nucleon '2°Xe with '°”7Au, evidence was 
found for a dissipative two body process like deep inelastic scatter- 
ing being an important reaction mechanism leading to heavy 
residue*He with '*4Sm, fusion-like events were found up to 45 
MeV/nucleon whose characteristics could only be described using 
modem transport theories like the BUU approach. In a complete 
characterization of the fissioning systems formed in the interaction 
of 22 and 32 MeV/nucleon '®O with '7Au, measurements were 
made of the fission fragment mass distributions, in-plane and out- 
of-plane angular correlations in coincidence with PLFs. Finally, U 
projectile fragmentation were studied at intermediate energies. 





22011 (DOE/ER/40530—-4) Studies of fluctuation processes 
in nuclear collisions: Progress report, March 1, 1992—February 
28, 1993. Ayik, S. Tennessee Technological Univ., Cookeville, TN 
(United States). Dept. of Physics. Feb 1993. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
89ER40530. Order Number DE93011263. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Investigations of various aspects of heavy-ion collisions were 
carried out in the framework of the Boltzmann-Langevin Model 
(BLM). In a previous work, by projection the BLM onto a collective 
space, a memory-dependent collective transport model was re- 
duced. This model was applied to thermal fission to investigate the 
influence of the memory effects on the fission dynamics. Some re- 
sults of the calculations are presented. In addition a reduction of 
the relativistic BLM to a two-fluid model was carried out, and trans- 
port coefficients associated with fluid dynamical variables was 
carried out. Then this model was applied to investigate equilabra- 
tion and fluctuation properties in a counter-streaming nuclear fluid. 


22012 (DOE/ER/40713—1) Relativistic heavy ion research: 
Annual report, October 1, 1991-September 30, 1992. Wayne 
State Univ., Detroit, Mi (United States). Dept. of Physics and As- 
tronomy. 1992. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FGO2-92ER40713. Order Number 
DE93013127. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental work is reported on the following topics: transverse 
energy production in 10.7-GeV/c/u Au on Au collisions; first results 
on delta ray production and charged particle multiplicities with the 
Au beam at 10.7 GeV/c/A; preliminary studies on the feasibility of 
flow measurement with the E814 participant calorimeter; prelimi- 
nary results from the E877 telescope; and low-p; baryon distribution 
in Si+Al, Pb collisions at the AGS. Then the status of the Hadronic 
Calorimeter project of AGS Experiment E864 (ECOS—Exotic Com- 
posite Object Spectrometer) is reviewed. Next, the same is done 
for work of the STAR RHIC collaboration (Silicon Vertex Tracker 
(SVT) project evolution and development in FY92, SVT software re- 
sults from 1992, SVT instrumentation, FY93 SVT pion test beam). 
The instrumentation section deals with the design and installation 
of a target rapidity telescope for BNL experiment 814/877 and a re- 
pair scheme for the E814/E877 participant calorimeter. Finally, the 
theory part addresses bosonic kinetics: thermalization of mesons 
and the pion Pperpendicular Spectrum in ultrarelativistic heavy-ion col- 
lisions and non-equilibrium properties of hadronic mixtures. 


22013 (DOE/ER/40723-1) Beta and gamma decay heat 
measurements between 0.1s—50,000s for neutron fission of 
235, 28 and ~°Pu: Progress report, June 1, 1992—February 
28, 1993. Schier, W.A.; Couchell, G.P. Lowell Univ., MA (United 
States). Radiation Lab. 1993. 38p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER40723. 
Order Number DE93012323. Source: OSTI; NTIS; INIS; GPO Dep. 
A helium-jettape-transport system is employed in the study of 
beta-particle and gamma-ray energy spectra of aggregate fission 
products as a function of time after fission. During the initial nine 
months of this project we have investigated the following areas: 
Design, assembly and characterization of a beta-particle spectrom- 
eter; Measurement of “5U(nipff) beta spectra for delay times 0.2 s 
to 12,000 s; Assembly and characterization of a 5 x 5 Nal(Tl) 
gamma-ray spectrometer; Measurement of 7°5U(nyff) gamma-ray 
spectra for delay times 0.2s to 1 5,500s; Assembly and characteri- 
zation of HPGe gamma-ray spectrometer with a Nal(Tl) 
Compton-and-background-suppression annulus; Measurement of 
235U(n th, ff) high-resolution gamma-ray spectra for delay times 0.6 
s to over 100,000 s; Comparison of individual gamma-line intensi- 
ties with ENDF/B-VI; Adaptation to our computer of unfolding 
program FERDO for beta and gamma aggregate fission-product 
energy spectra and development of a spectrum-stripping program 
for analysis of HPGe gamma-ray spectra; Study of the helium-jet 
fission-fragment elemental transfer efficiency. This work has re- 
sulted in the publication of twelve BAPS abstracts of presentations 
at scientific meetings. There are currently four Ph.D. and two M.S. 
candidates working on dissertations associated with the project. 


22014 (ENEA-RT-INN-91-21) Photon production cross sec- 
tions and spectra for (n, Xgamma) on Fe 56. Fabbri, C.; Maino, 
G.; Menapace, E.; Mengoni, A. ENEA, Bologna (italy). Jul 1991. 
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7p. (CONF-910503-32: International conference on nuclear data 
for science and technology, Juelich (Germany), 13-17 May 1991; 
RT/INN—91-21). Order Number DE93784681. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Nuclear level densities play a fundamental role in neutron cross 
section calculations. Here, two commonly adopted model ap- 
proaches, based on the Hauser-Feshbach statistical model theory, 
for the calculation of nuclear level densities, are investigated and 
tested in cross section calculations on Fe 56 in the MeV incident- 
neutron energy region. The effect on various reaction channels, 
particularly on some gamma ray production cross sections in the 
(n, n’ gamma) and (n, 2n gamma) reactions, are investigated and 
compared for two different approaches. 


22015 (ENEA-RT-INN—92-03) Using IMSL routines in alge- 
braic scattering theory for heavy ions. Vaccari, M.; Ventura, A.; 
Lichtenthaler Filho, R.; Zuffi, L. ENEA, Bologna (Italy); Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica; Milan Univ. (Italy). Dipt. di Fisica. 
1992. 9p. (CONF-9204239-1: 5. IMSL user group Europe 1992 
conference, Muenchen (Germany), 1-3 Apr 1992). Order Number 
DE93784658. Source: OSTI; NTIS (US Sales Only); INIS. 

The algebraic multi-channel theory for heavy-ion reactions pro- 
posed by Alhassid and lachello is based on a dynamic SO(3,1) 
symmetry for the scattering matrix S, written in the form S = 
gamma (J + | + iV) /gamma (J + | - iV), where the arguments of 
the Euler gamma functions are complex n x n matrices, n being 
the number of reaction channels, and are written as a combination 
of the total angular momentum, J, and the complex potential 
matrix, V; 1 is the n x n identity matrix. Computing S requires diag- 
onalization of the complex matrix, V, and inversion of the matrix of 
the eigenvectors of V. These operations are to be repeated for 
some hundred values of J. Thus, the computer time becomes a 
rapidly increasing function of the maximum J value; therefore, it is 
important to choose efficient high-precision routines. Starting from 
a version of the program where the mathematical routines had 
been taken from version 9 of the IMSL library, an improvement has 
been obtained by choosing the more efficient versions, DEVCCG 
and DLINCG, available in version 1.1 of the IMSL MATH library; 
the routine DEPICG was used for evaluation of the performance 
index of the complex eigenvalue-eigenvector computation. The cal- 
culations were carried out on the IBM-3090 computer of the ENEA 
(the Italian Agency for Energy, New Technologies and the Environ- 
ment) research centre in Bologna. As an application, differential 
cross sections for elastic and inelastic scattering of O'© on Cu® 
based on the algebraic scattering formalism are computed and 
compared with recent experimental data. 


22016 (ENEA-RT-INN—92-03-Rev.1) Using IMSL routines in 
algebraic scattering theory for heavy ions-Revision 1. Vaccari, 
M.; Ventura, A.; Lichtenthaler Filho, R.; Zuffi, L. ENEA, Boiogna 
(Italy); Milan Univ. (Italy). Dipt. di Fisica; Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica. Apr 1992. 13p. (CONF-9204239-2-Rev.1: 
5. IMSL user group Europe 1992 conference, Muenchen (Ger- 
many), 1-3 Apr 1992; RT/INN—92-03). Order Number DE93784701. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a formalism for algebraic coupled channel 
calculations of heavy ion reactions suited to the general case 
where the channel spins are different from zero and stress the role 
of the routines for diagonalization and inversion of complex general 
matrices taken from the IMSL-MATH Library 1.1. 


22017 (GSI-93-05) Description of flux effects and particle 
production in relativistic heavy ion collisions. Hartnack, C. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Frankfurt Univ. (Germany). Fachbereich 13 - Physik. Jan 
1993. 240p. (In German). Order Number DE93783287. Source: 
OSTI; NTIS (US Sales Only); INIS. 

in this thesis results were presented, which were obtained with 
microscopical with isospin. The effects predicted by early hydrody- 
namic models like stopping, collective transverse flux within the 
reaction plane and from the reaction plane can be not only con- 
firmed, buth also quantitatively measured. The new experimental 
possibilities of the 42 detector system at the SIS in Darmstadt 
promise for this new more precise and comprehensive data. (orig.). 
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22018 (IAEA-NDS-90(rev.6)) BROND-2. Russian evaluated 
neutron data library: Summary documentation. IAEA-NDS- 
Documentation series. Manokhin, V.N. (and others). International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Aug 1992. [13p.] Order Number DE93624097. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Summary documentation by Lemmel, H.D.; McLaughlin, P.K. 

BROND-2, the computerized data library for evaluated neutron 
reaction data of the Russian Federation was release in 1992. Upon 
request it is available on magnetic tape, cost free, from the IAEA 
Nuclear Data Section. (author). 


22019 (IAEA-NDS—101(rev.0)) ANDEX. A PC _ software 
assisting the nuclear data compilation in EXFOR. IAEA-NDS- 
Documentation series. Osorio, V. International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section. Feb 1991. [31p.] 
Order Number DE93624089. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This document describes the use of personal computer software 
ANDEX which assists the compilation of experimental nuclear reac- 
tion data in the internationally agreed EXFOR format. The software 


is available upon request, on a set of two diskettes, free of charge. 
(author). 


22020 (IAEA-NDS—110(rev.4)) JENDL-3. The Japanese 
evaluated nuclear data library: Summary of contents. IAEA- 
NDS-Documentation series. Lemmel, H.D. (ed.). International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Jun 1992. [54p.] Order Number DE93624094. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This document summarizes the contents of JENDL-3.1, the 
Japanese evaluated data library for neutron nuclear data, released 
in 1989 and revised in Dec. 1990. It also summarizes the JENDL-3 
fission-products cross-section data library released in 1990. The 
entire library or retrievals of selected materials are available on 
magnetic tape from the IAEA Nuclear Data Section free of charge. 
(author). 


22021 (IAEA-NDS—127(rev.0)) INGDB-90. The International 
Neutron Nuclear Data Base for geophysics applications. |AEA- 
NDS-Documentation series. Kocherov, N.P.; McLaughline, P.K. 
(comp.). International Atomic Energy Agency, Vienna (Austria). Nu- 
clear Data Section. Jul 1991. [11p.] Order Number DE93624095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document describes the contents of the International Neu- 
tron Nuclear Data Base for applications in nuclear geophysics, 
such as borehole logging and mineral analysis. It contains neutron 
cross-section data from 19 elements and their isotopes of primary 
importance in geophysics, plus a data file with neutron spectra of 
three frequently used neutron sources. The INGDB-90 file is avail- 
able, cost free, from the IAEA Nuclear Data Section on PC 
diskettes or on magnetic tape. (author). 9 refs. 


22022 (IAEA-NDS—148(rev.0)) ACTV-FUS/INT. The Interna- 
tional Library of Neutron Activation Cross-Section Data for 
Fusion Reactor Application. (FENDL Activation Sublibrary). 
IAEA-NDS-Documentation series. Pashchenko, A.B. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Nov 1991. [26p.] Order Number DE93624096. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This document describes the contents of the International Activa- 
tion Cross-Section Data Library for neutron reactions, most 
important for activation in fusion reactor technology (sublibrary of 
FENDL). The "ACTV-FUS/INT” file contains ENDF/B-6 formatted 
evaluated cross-section data for 372 neutron induced reactions for 
neutron energies up to 20 MeV. The evaluated data were taken 
from REAC-2, REAC-ECN-5, BOSPOR-86, SINCROSACT, ADL- 
90, ENDF/B-6, JENDL-3 and BROND libraries. The "ACTV-FUS/ 
INT library is available on magnetic tape from IAEA Nuclear Data 
Section, free of charge, upon request. (author). 15 refs, 2 tabs. 


22023 (INIS-mf-13388, pp. 233-234) Measurement of 
sup(89)Y(n,a) and sup(109)Ag(n,p) reaction cross-sections at 
14.6 MeV. Agarwal, H.M. (G.B. Pant Univ., Pantnagar (India). 
Dept. of Physics). Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147—-. DAE symposium on nuclear 
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physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. SILVER 109 TARGET/cross sec- 
tions; SILVER 109 TARGET/neutron reactions; YTTRIUM 89 
TARGET/cross sections; YTTRIUM 89 TARGET/neutron reactions; 
ALPHA PARTICLES; EXCITATION FUNCTIONS; HALF-LIFE; PAL- 
LADIUM 109; PROTONS; RUBIDIUM 86; Z CODES 


22024 (INIS-mf-13388, pp. 255-256) Microscopic calculation 
of the nucleon spin-orbit potential. Saliem, S.M. (Aligarh Muslim 
Univ. (India). Dept. of Physics); Haider, W. Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay dunng De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. CALCIUM 40 TARGET/ 
proton reactions; NUCLEON-NUCLEON POTENTIAL/proton reac- 
tions; BRUECKNER METHOD; ELASTIC SCATTERING; ENERGY 
DEPENDENCE; FINITE-RANGE INTERACTIONS; MEV RANGE 
10-100; MEV RANGE 100-1000; SPIN; ZERO-RANGE APPROXI- 
MATION 


22025 (INIS-mf-13388, pp. 293-294) Dependence of the 
characteristics of clusters on target size in particle-emulsion 
collisions. Saleem Khan, H. (Jamia Milia Islamia, New Delhi (In- 
dia). Dept. of Physics); Khushnood, H.; Ansari, A.R. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Short communication. 3 refs., 1 fig. CLUSTER EMISSION 


MODEL/energy dependence; NUCLEAR EMULSIONS/pion minus 


reactions; NUCLEAR EMULSIONS/proton reactions; GEV RANGE 
10-100; GEV RANGE 100-1000; TARGETS 


22026 (INIS-mf—13388, pp. 205-206) Alpha induced reac- 
tions in yttrium. Bhardwaj, M.K. (Aligarh Muslim Univ. (India). 
Dept. of Physics); Rizvi, |.A.; Chaubey, A.K. Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. YTTRIUM 89 TARGET/alpha 
reactions; YTTRIUM 89 TARGET/excitation functions; COMPOUND 
NUCLEI; EQUILIBRIUM; NEUTRONS; NIOBIUM 89; NIOBIUM 90; 
NIOBIUM 92; NUCLEAR MODELS 


22027 (INIS-mf—13388, pp. 207-208) Measurement of excita- 
tion functions and mean projected recoil ranges of nuclei in 
a-iInduced reactions on F,AI,V,Co and Re nuclei. Ismail, M. 
(Variable Energy Cyclotron Centre, Calcutta (India)). Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. VANADIUM 51 TARGET/excitation func- 
tions; VANADIUM 51 TARGET/recoils; ALPHA REACTIONS; 
COBALT 59 TARGET; CROSS SECTIONS; LINEAR MOMENTUM 
TRANSFER; MANGANESE 52; NEUTRONS; NUCLEAR MODELS; 
RANGE; RECOILS 


22028 (INIS-mf-13388, pp. 209-210) Investigation of 
deuteron cluster in sup(6)Li using 45 MeV 
sup(6)Li(a,od)sup(4)He. Subramanian, Mythili (Bhabha Atomic 
Research Centre, Bombay (india). Nuclear Physics Div.); Jain, 
A.K.; Roy, Amit; Bhowmick, Ranjan. Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147—: DAE symposium 





on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs. LITHIUM 6 TARGET/alpha 
reactions; LITHIUM 6 TARGET/cluster emission model; ALPHA 
PARTICLES; COINCIDENCE METHODS; DEUTERONS; DIFFER- 
ENTIAL CROSS SECTIONS; HELIUM 4; KNOCK-OUT 
REACTIONS; PARTICLE KINEMATICS; RESONANCE 


22029 (INIS-mf-13388, pp. 211-212) Geometrical effects on 
final state interaction in three body break-up experiments. 
Mandal, S. (Burdwan Univ., West Bengal (India). Dept. of Physics); 
Dasgupta, S.S. Department of Atomic Energy, Bombay (india). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. BREAKUP REACTIONS/ 
final-state interactions; THREE-BODY PROBLEM/sfnal-state inter- 
actions; ALPHA REACTIONS; BOUND STATE; DEUTERONS; 
ENERGY SPECTRA; NUCLEAR FORCES; PHASE SPACE 


22030 (INIS-mf—13388, pp. 213-214) Helium-ion-induced fis- 
sion excitation functions of terbium and ytterbium. Pandey, 
A.K. (Bhabha Atomic Research Centre, Bombay (India). Radio- 
chemistry Div.); Sharma, R.C.; Kalsi, P.C.; lyer, R.H. Department 
of Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 6 refs., 2 figs. TERBIUM 159 TARGET/ 
alpha reactions; TERBIUM 159 TARGET/excitation functions; 
YTTERBIUM 173 TARGET/alpha reactions; YTTERBIUM 173 TAR- 
GET/excitation functions; EXCITATION; FISSION; FISSION 
BARRIER; LEAST SQUARE FIT; MEV RANGE 10-100; STATISTI- 
CAL MODELS ; 


22031 (INIS-mf—13388, pp. 267-268) Solar neutrino problem 
and astrophysical S-factor. Pratiba (Meerut Univ. (india). Dept. of 
Physics); Sharma, V.K. Department of Atomic Energy, Bombay (In- 
dia). 1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 tab. HELIUM 3 TARGET/alpha reac- 
tions; HELIUM 3 TARGET/solar neutrinos; BERYLLIUM 
7; CAPTURE; CROSS SECTIONS; GAMMA _ RADIATION; 
GENERATOR-COORDINATE METHOD; LITHIUM 7; NU- 
CLEAR REACTION KINETICS; PERTURBATION THEORY; 
RESONATING-GROUP METHOD 


22032 (INIS-mf-13388, pp. 201-202) Neutron = shell 
effects in the sup(209)Bi(a,xn)sup(213-x)At and 
sup(197)Au(a,xn)sup(201-x)TI. Rattan, S.S. (Bhabha Atomic Re- 
search Centre, Bombay (India). Radiochemistry Div.); Chakravarty, 
N. Department of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers. Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. BISMUTH 209 TARGET/ 
alpha reactions; GOLD 197 TARGET/alpha reactions; ASTATINE 
213; INTEGRAL CROSS SECTIONS; MEAN-FIELD THEORY; 
NEUTRONS; THALLIUM 201 


22033 (INIS-mf-13388, pp. 203-204) Investigation of pre- 
equilibrium emission in (a,np) reactions on sup(128-130)Te. 
Singh, B.P. (Aligarh Muslim Univ. (India). Dept. of Physics); 
Sankararacharyulu, M.G.V.; Ansari, M.A.; Prasad, R.; Bhardwaj, 
H.D. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
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(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. TELLURIUM 128 TARGET/ 
excitation functions; TELLURIUM 130 TARGET/excitation functions; 
ALPHA REACTIONS; EMISSION; EQUILIBRIUM; IODINE 130; 
NEUTRONS; NUCLEAR MODELS; NUCLEAR REACTION KINET- 
ICS; PROTONS 


22034 (INIS-mf—13388, pp. 227-228) Angular distribution of 
transfer products in sup(12)C, '*+sup(232)Th reactions at near 
barrier energies. Biswas, D.C. (Bhabha Atomic Research Centre, 
Bombay (india). Nuclear Physics Div.); Nayak, B.K.; Dinesh, B.V.; 
Pant, L.M.; Sastry, S.V.S.; Ambekar, V.S.; Nadkarni, D.M.; Choud- 
hury, R.K. Department of Atomic Energy, Bombay (india). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. FISSION FRAGMENTS/ 
angular distribution; THORIUM 232 TARGET/carbon 12 reactions; 
THORIUM 232 TARGET/oxygen 16 reactions; BERYLLIUM; 
BORON; FISSION YIELD; TRANSFER REACTIONS 


22035 (INIS-mf—13388, pp. 229-230) Study of evaporation 
spectra of protons and alpha particles from compound nuclei 
in mass region = 110. Aruna, N. (Bhabha Atomic Research Cen- 
tre, Bombay (India). Nuclear Physics Div.); John, B.; Chatterjee, A.; 
Saxena, A.; Mohanty, A.K.; Singh, P.; Kumar, K.; Kailas, S.; 
Kataria, S.K.; Kapoor, S.S. Department of Atomic Energy, Bombay 
(India). 1991. [568p.] (CONF-9112147—: DAE symposium on nu- 
clear physics, Bombay (India), 26 Dec 1991). In DAE symposium 
on nuclear physics (held at Bombay during December 26-30, 1991) 
Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs. NIOBIUM 93 TARGET/ 
alpha spectra; NIOBIUM 93 TARGET/proton spectra; A CODES; 
ALPHA PARTICLES; BARIUM 126; BARIUM 128; C CODES; 
CARBON 12 REACTIONS; FLUORINE 19 REACTIONS; LITHIUM 
7 REACTIONS; MEV RANGE 10-100; MEV RANGE 100-1000; 
MULTIPLICITY; NEUTRON EMISSION; NEUTRONS; P CODES; 
PROTONS; RHODIUM 101; SILVER 107 TARGET; SILVER 109 
TARGET; STATISTICAL MODELS; TIN 112; TIN 114; TIN 116; YT- 
TRIUM 89 TARGET 


22036 (INIS-mf-13388, pp. 247-248) Level density depen- 
dent neutron emission spectra and multi-particle reaction 
cross-sections of sup(58)Ni, sup(181)Ta and sup(209)Bi. Garg, 
S.B. (Bhabha Atomic Research Centre, Bombay (India). Neutron 
Physics Div.). Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). in DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 2 figs. BISMUTH 209 TARGET/ 
energy-level density; BISMUTH 209 TARGET/neutron emission; 
NICKEL 58 TARGET/energy-level density; NICKEL 58 TARGET/ 
neutron emission; TANTALUM 181 TARGET/energy-level density; 
TANTALUM 181 TARGET/neutron emission; ALPHA PARTICLES; 
DIFFERENTIAL CROSS SECTIONS; ENERGY SPECTRA; NEU- 
TRONS; PROTONS 


22037 (INIS-mf-13388, pp. 253-254) Computed excitation 
functions of sup(93)Nb for 1 to 20 MeV neutrons. Bansal, S.L. 
(Kurukshetra Univ. (India). Dept. of Physics); Mohindra, R.K. De- 
partment of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147-: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. 5 refs. NIOBIUM 93 TARGET/excitation 
functions; ALPHA PARTICLES; DEUTERONS; HELIUM 3; MEV 
RANGE 01-10; MEV RANGE 10-100; NEUTRON REACTIONS; 
NEUTRONS; PROTONS; TRITONS 


22038 (INIS-mf-13388, pp. 271-272) Coulomb dissociation 
of exotic nuclei in a direct fragmentation model. Shyam, R. 
(Saha Inst. of Nuclear Physics, Calcutta (India)); Banerjee, P.; 
Baur, G. Department of Atomic Energy, Bombay (india). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs., 1 fig. GOLD 197 TARGET/coulomb 
field; GOLD 197 TARGET/lithium 11 reactions; LITHIUM 11 RE- 
ACTIONS/coulomb field; LITHIUM 11 REACTIONS/nuclear 
fragmentation; ANGULAR DISTRIBUTION; BERYLLIUM 10; 
BERYLLIUM 11; BREAKUP REACTIONS; CLUSTER MODEL; 
CROSS SECTIONS; LEAD 208 TARGET; LITHIUM 9; NEUTRON 
EMISSION 


22039 (INIS-mf—13388, pp. 273-274) Determination of 
12C(p,p’)'2C*(1*) inelastic scattering amplitudes. Sudha Rao, A. 
(Mysore Univ. (India)); Mallesh, K.S.; Vidya, M.S.; Ramachandran, 
G. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 tab. CARBON 12 TARGET/ 
inelastic scattering; CARBON 12 TARGET/scattering amplitudes; 
CARBON 12; GAMMA RADIATION; MATRIX ELEMENTS; PRO- 
TON REACTIONS; PROTONS; SPIN 


22040 (INIS-mf—13388, pp. 285-286) K sup(+) production in 
heavy ion collision at far subthreshold beam energy. Ghosh, B. 
(Institute of Physics, Bhubaneswar (India)). Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147—: DAE 
symposium on nuclear physics, Bombay (india), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs., 2 figs. KAONS PLUS/particle pro- 
duction; TITANIUM 48 TARGET/cross sections; TITANIUM 48 
TARGET/kaons plus; ARGON 36 REACTIONS; COULOMB FIELD; 
FINAL-STATE INTERACTIONS 


22041 (INIS-mf—13388, pp. 235-236) DWIA analysis of 200 
MeV sup(12)C(x*,7*p)sup(11)B. Jain, A.K. (Bhabha Atomic Re- 
search Centre, Bombay (india). Nuclear Physics Div.). Department 
of Atomic Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 6 refs., 1 fig. CARBON 12 TARGET/pion 
plus reactions; BORON 11; COUPLING; DISTORTED WAVE THE- 
ORY; IMPULSE APPROXIMATION; KNOCK-OUT REACTIONS; 
MEV RANGE 100-1000; PERIPHERAL MODELS; PIONS PLUS; 
PROTONS; S WAVES; SCATTERING; THREE-BODY PROBLEM 


22042 (INIS-mf-13388, pp. 215-216) Kinetic energy depen- 
dence of fission fragment angular momentum. Datta, T. 
(Bhabha Atomic Research Centre, Bombay (India). Radiochemistry 
Div.); Dange, S.P.; Naik, H.; Pujari, P.K. Department of Atomic En- 
ergy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. FISSION FRAGMENTS/angular 
momentum; FISSION FRAGMENTS4¢tellurium 132; THORIUM 232 
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TARGET/alpha reactions; THORIUM 232 TARGET/fission frag- 
ments; ALPHA BEAMS; ENERGY DEPENDENCE; FISSION; 
IODINE 132; KINETIC ENERGY; MEV RANGE 10-100 


22043 (INIS-mf-13388, pp. 217-218) Charge distribution in 
low energy fission of actinides. Naik, H. (Bhabha Atomic Re- 
search Centre, Bombay (India). Radiochemistry Div.); Dange, S.P.; 
Datta, T. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 tab. ANTIMONY 131/fission 
yield; CURIUM 245 TARGET/charge distribution; PLUTONIUM 239 
TARGET/charge distribution; PLUTONIUM 241 TARGET/charge 
distribution; TIN 128/fission yield; URANIUM 233 TARGET/ 
charge distribution; URANIUM 235 TARGET/charge distribution; 
CALIFORNIUM 250; CURIUM 246; EXCITATION; NEUTRON RE- 
ACTIONS; PLUTONIUM 242; THERMAL FISSION; URANIUM 234; 
URANIUM 236 


22044 (INIS-mf-13388, pp. 219-220) Charge distribution in 
79 MeV sup(12)C induced fission of sup(232)Th. Reddy, A.V.R. 
(Bhabha Atomic Research Centre, Bombay (India). Radiochemistry 
Div.); Goswami, A.; Tomar, B.S.; Nair, A.G.C.; Das, S.K.; Manohar, 
S.B.; Satya Prakash. Department of Atomic Energy, Bombay (In- 
dia). 1991. [568p.] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 2 tabs. THORIUM 232 TARGET/ 
charge distribution; THORIUM 232 TARGET/fission yield; ANTIM- 
ONY 122; ANTIMONY 126; ANTIMONY 127; ANTIMONY 128; 
ANTIMONY 129; CARBON 12 REACTIONS; IODINE 128; IODINE 
130; IODINE 131; IODINE 132; IODINE 133; IODINE 134; IODINE 
135; MASS DISTRIBUTION; NEUTRONS 


22045 (INIS-mf-13388, pp. 221-222) Pre-fission alpha multi- 
plicities in the sup(19)F+sup(181)Ta reaction. Chatterjee, A. 
(Bhabha Atomic Research Centre, Bombay (India). Nuclear 
Physics Div.); Kailas, S.; Singh, P.; Navin, A.; Kerekatte, S.S.; 
Biswas, D.C.; Nijasure, Aruna; John, B.V.; Karnik, Alka; Kapoor, 
S.S. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. TANTALUM 181 TARGET/ 
fluorine 19 reactions; ALPHA PARTICLES; ALPHA SPECTRA; 
COULOMB FIELD; FISSION; FISSION FRAGMENTS; MULTIPLIC- 
ITY; P CODES 


22046 (INIS-mf—13388, pp. 223-224) Effect of pre-fission 
neutron emission on the interpretation of fragment angular 
distributions. Saxena, A. (Bhabha Atomic Research Centre, 
Bombay (India). Nuclear Physics Div.); Kailas, S.;-Karnik, A.; Chat- 
terjee, A.; Nadkarni, D.M.; Kapoor, S.S. Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (india), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 4 refs., 1 fig. FISSION FRAGMENTS/ 
angular distribution; THORIUM 232 TARGET/fission fragments; 
ALPHA REACTIONS; BORON 10 REACTIONS; CARBON 12 RE- 
ACTIONS; FISSION; FLUORINE 19 REACTIONS; NEPTUNIUM 
237 TARGET; NEUTRON EMISSION; OXYGEN 16 REACTIONS 


22047 (INIS-mf—13388, pp. 225-226) Measurement of fission 
fragment angular correlation for sup(19)F+sup(232)Th system 
at 107 MeV and 95 MeV. Saxena, Alok (Bhabha Atomic Research 
Centre, Bombay (india). Nuclear Physics Div.); Biswas, D.C.; Nad- 
karni, D.M.; Ambekar, V.S.; Dinesh, B.V.; Bhattacharya, P.; Basu, 





P.; Bhattacharya, S.; Chatterjee, M.L. Department of Atomic En- 
ergy, Bombay (India). 1991. [568p.] (CONF-9112147—: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers.Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. FISSION FRAGMENTS/ 
angular correlation, THORIUM 232 TARGET/fission fragments; 
FLUORINE 19 REACTIONS; LINEAR MOMENTUM TRANSFER; 
MULTIWIRE PROPORTIONAL CHAMBERS 


22048 (INIS-mf-13388, pp. 231-232) Investigation of 
prescission neutron emission trom mass and total kinetic en- 
ergy selected fission fragments in sup(235)U(n'",f). Samant, 
M.S. (Bhabha Atomic Research Centre, Bombay (india). Nuclear 
Physics Div.); Anand, R.P.; Choudhury, R.K.; Nadkarni, D.M.; 
Kapoor, S.S. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147-: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. NEUTRON EMISSION/ 
angular distribution; URANIUM 235 TARGET/neutron emis- 
sion; FISSION; FISSION FRAGMENTS; KINETIC ENERGY; 
MASS; NEUTRON REACTIONS; NEUTRON SPECTRA; SELF- 
CONSISTENT FIELD; THERMAL NEUTRONS; TIME-OF-FLIGHT 
METHOD 


22049 (INIS-mf—13388, pp. 251-252) Sup(232)Th total neu- 
tron cross section from 0.1 to 20 MeV. Jain, H.M. (Bhabha 
Atomic Research Centre, Bombay (India). Experimental Reactor 
Physics Section). Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. THORIUM 232 TARGET/total cross 
sections; H CODES; MEV RANGE 10-100; MEV RANGE 100- 
1000; NEUTRON REACTIONS; S CODES; SPHERICAL MODEL 


22050 (INIS-mf-13388, pp. 279-280) Multiplicities of the 
emitted neutron and light charged-particies in multifragmenta- 
tion process. Das, A. (Institute of Physics, Bhubaneswar (India)); 
Satpathy, L.; Mishra, M.; Satpathy, M. Department of Atomic En- 
ergy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. CHARGED PARTICLES/ 
multiplicity; © NEUTRON EMISSION/multiplicity; © NEUTRONS/ 
multiplicity; . NUCLEAR FRAGMENTATION/neutron emission; 
SILVER/proton reactions; ALPHA PARTICLES; MULTIPLICITY; KI- 
NETIC ENERGY; MEV RANGE 01-10; NEUTRONS; NUCLEAR 
POTENTIAL; PROTONS; SILVER; STATISTICAL MODELS; TAR- 
GETS; TEMPERATURE DEPENDENCE 


22051 


(INIS-mf—13388, pp. 307-308) The p(p,p’z)n reaction. 
Santra, A.B. (Bhabha Atomic Research Centre, Bombay (India). 
Nuclear Physics Div.); Jain, B.K. Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147-: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 


1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. PROTON-PROTON INTER- 
ACTIONS/pions plus; CROSS SECTIONS; DIFFERENTIAL 
CROSS SECTIONS; ISOSPIN; NEUTRONS; PROTON SPECTRA; 
PROTONS; S MATRIX 


22052 (INIS-mf—13388, pp. 309-310) Inclusive 
(p,A**reaction). Kelkar, N.G. (Bhabha Atomic Research Centre, 
Bombay (india). Nuclear Physics Div.); Jain, B.K. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
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DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs., 2 figs. PROTON REACTIONS/delta 
baryons; CROSS SECTIONS; ENERGY TRANSFER; FERMI GAS; 
INCLUSIVE INTERACTIONS; ISOSPIN; MISSING-MASS SPEC- 
TRA; PIONS; PROTONS; SPIN; TRANSITION AMPLITUDES 


22053 (INIS-mf—13388, pp. 311-312) Some characteristics 
of projectile fragments produced in sup(28)Si-Em and 
sup(12)C-Em interactions. Tarig, M. (Aligarh Muslim Univ. (india). 
Dept. of Physics); Zafar, M.; Ahmad, S.; Tufail, A.; Tayyab; Khan, 
A.R.; Shafi, M. Department of Atomic Energy, Bombay (india). 
1991. [568p.] (CONF-9112147—-: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972 
Source: OST!; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. CARBON 12 REACTIONS/ 
nuclear emulsions; CARBON 12 REACTIONS/nuclear fragments; 
PROJECTILES/nuclear fragments; SILICON 28 REACTIONS/ 
nuclear emulsions; SILICON 28 REACTIONS/nuclear fragments; 
MULTIPLICITY; PROJECTILES 


22054 (INIS-mf-13388, pp. 335-336) Effect of temperature 
on collective behaviour. Singh, B. (Rajasthan Univ., Jaipur (in- 
dia). Dept. of Physics); Palsania, H.S.; Kumar, V.; Bhalla, K.B.; 
Lokanathan, S. Department of Atomic Energy, Bombay (india). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vo!. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 9 refs., 2 figs. NUCLEAR FRAGMENTS/ 
temperature dependence; BROMINE; EXCITATION; LANTHANUM 
139 REACTIONS; NUCLEONS; QUASI-ELASTIC SCATTERING; 
SILVER; TARGETS 


22055 (INIS-mf—13388, pp. 337-338) High resolution study 
of helium projectile fragments emitted in sup(32)S-emulsion of 
helium collisions at 200 A GeV. Arora, Renu (Panjab Univ., 
Chandigarh (india). Dept. of Physics). Department of Atomic En- 
ergy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (india), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 4 figs. NUCLEAR EMULSIONS/ 
sulfur 32 reactions; NUCLEAR FRAGMENTS/angular distribution; 
SULFUR 32 REACTIONS/helium; SULFUR 32 REACTIONS/ 
nuclear fragments; EMISSION; EXCITATION; PROJECTILES; HE- 
LIUM 


22056 (INIS-mf—13388, pp. 339-340) Forward backward cor- 
relations. Bhasin, Anju (Jammu Univ. (India). Dept. of Physics). 
Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 3 figs. NUCLEAR EMULSIONS/ 
oxygen 16 reactions; OXYGEN 16 REACTIONS/correlations; OXY- 
GEN 16 REACTIONS/nuclear emulsions; GEV RANGE 10-100; 
GEV RANGE 100-1000; CORRELATIONS; PARTICLE TRACKS 


22057 (INIS-mf—13388, pp. 341-342) Diffraction dissociation 
of sup(12)C nuclei in nuclear emulsion. Ahamad, M.S. (Aligarh 
Muslim Univ. (india). Dept. of Physics); Siddiqui, K.A.; Hasan, R. 
Department of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147-: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
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Vol. 34B (1991). Order Number DE93612972. Source: 
NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. CARBON 12 REACTIONS/ 
nuclear emulsions; CARBON 12 REACTIONS/nuclear fragmenta- 
tion; CARBON 12 REACTIONS/nuclear fragments; NUCLEAR 
FRAGMENTS/helium 4; GEV RANGE 01-10; INELASTIC SCAT- 
TERING; RELATIVISTIC RANGE; TRANSVERSE MOMENTUM 


OSTI; 


22058 (INIS-mf-13388, pp. 351-352) Boost non-invariant 
flow in ultra relativistic heavy ion collisions : an appropriate 
method. Alam, Jan-e (Variable Energy Cyclotron Centre, Calcutta 
(India)); Srivastava, D.K.; Sinha, Bikash; Chakrabarty, Somenath. 
Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 ref. NUCLEAR MATTEP‘/heavy ion reac- 
tions; FLUID FLOW; HADRONS; ISENTROPIC PROCESSES; 
QUANTUM FLUIDS; RELATIVISTIC RANGE 


22059 (INIS-mf-13388, pp. 353-354) Boost non invariant hy- 
drodynamics in ultra relativistic heavy ion collisions : an 
exact method. Srivastava, D.K. (Variable Energy Cyclotron Centre, 
Calcutta (india)); Alam, Jan-e; Sinha, Bikash; Chakrabarty, Some- 
nath; Raha, Sibaji. Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. HEAVY ION REACTIONS/ 
hydrodynamics; ANALYTICAL SOLUTION; ENTROPY; FLUID 
FLOW; HYDRODYNAMICS; PLASMA 


22060 (INIS-mf—13388, pp. 361-362) Coherent and chaotic 


pionisation in relativistic nuclear collision. Ghosh, Dipak (Ja- 


davpur Univ., Calcutta (india). Dept. of Physics); Roy, Joya; 
Biswas, Biswanath. Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CARBON 12 REACTIONS/pionization; 
MAGNESIUM 24 REACTIONS/pionization; OXYGEN 16 
REACTIONS /pionization; PIONIZATION/coherent production; PIO- 
NIZATION; ENTROPY; MULTIPLICITY; PIONS; RELATIVISTIC 
RANGE; SILVER BROMIDES 


22061 (INIS-mf—13388, pp. 363-364) Evidence of short mean 
free path and fractality of projectile fragments in heavy-ion in- 
teraction. Ghosh, D. (Jadavpur Univ., Calcutta (India)); Banerjee, 
D.; Deb, Argha; Ghosh, P.; Roy, Jaya. Department of Atomic En- 
ergy, Bombay (india). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 3 figs., 1 tab. MAGNESIUM 24 
REACTIONS/nuclear emulsions; MAGNESIUM 24 REACTIONS/ 
nuclear fragmentation; MAGNESIUM 24 REACTIONS/nuclear 
fragments; NUCLEAR EMULSIONS/magnesium 24 reactions; NU- 
CLEAR FRAGMENTS/mean free path; ALPHA PARTICLES; 
FRACTALS; GEV RANGE 01-10 


22062 (INIS-mf—13388, pp. 365-366) Multiplicity distribution 
of secondary particles produced in carbon and silicon-nucleus 
interactions at 4.5 A GeV. Ahmad, Tauseef (Aligarh Muslim Univ. 
(India). Dept. of Physics); Irfan, M.; Naqvi, A.H. Department of 
Atomic Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
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(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs., 1 fig., 1 tab. HEAVY ION REAC- 
TIONS/multiplicity; HEAVY ION REACTIONS/projectiles; CARBON; 
GEV RANGE 01-10; MULTIPLICITY; PROJECTILES; INELASTIC 
SCATTERING; MULTIPLE PRODUCTION; PARTICLE TRACKS; 
SILICON 


22063 (INIS-mf-13388, pp. 369-370) The deconfinement 
critical energy density dependence on the hard core radius. 
Karthiyayini, S. (Madras Univ. (India). Dept. of Nuclear Physics); 
Devanathan, Y. Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 3 figs. HEAVY ION REACTIONS/ 


energy density, HADRONS; PHASE TRANSFORMATIONS; 
QUARK MATTER 


22064 (INIS-mf-13388, pp. 371-372) Fragmentation studies 
in sup(40)Ar-emulsion interactions at 1.8 A GeV. Joseph, R.R. 
(Banaras Hindu Univ., Varanasi (India). Dept. of Physics); Ojha, 
1.D.; Singh, B.K.; Tuli, S.K. Department of Atomic Energy, Bombay 
(India). 1991. [568p.] (CONF-9112147-: DAE symposium on nu- 
clear physics, Bombay (India), 26 Dec 1991). In DAE symposium 
on nuclear physics (held at Bombay during December 26-30, 1991) 
: Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. ARGON 40 REACTIONS/ 
helium 3; ARGON 40 REACTIONS/nuclear fragmentation; NU- 
CLEAR EMULSIONS/argon 40 reactions; FACTORIZATION; 
NUCLEAR FRAGMENTS; PERIPHERAL COLLISIONS 


22065 (INIS-mf-13388, pp. 373-374) Emission of low en- 
ergy particles in sup(32)S-emulsion interactions at 200 A GeV 
energy. Bhatia, V.S. (Punjab Univ., Chandigarh (india). Dept. of 
Physics). Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers.Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. NUCLEAR EMULSIONS/ 
sulfur 32 reactions; SULFUR 32 REACTIONS/emission; SULFUR 
32 REACTIONS/nuclear emulsions; ASYMMETRY; DEUTERONS; 
INELASTIC SCATTERING; KAONS; LONGITUDINAL MOMEN- 
TUM; PARTICLE TRACKS; PIONS; PROTONS; EMISSION; 
TRANSVERSE MOMENTUM 


22066 (INIS-mf-13388, pp. 375-376) Non-statistical fluctua- 
tions in relativistic heavy-ion collisions. Bhasin, Anju (Jammu 
Univ. (India). Dept. of Physics). Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers.Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 3 figs. NUCLEAR EMULSIONS/ 
oxygen 16 reactions; NUCLEAR EMULSIONS/sulfur 32 reactions; 
OXYGEN 16 REACTIONS/nuclear emulsions; OXYGEN 16 REAC- 
TIONS/particle production; SULFUR 32 REACTIONS/nuclear 
emulsions; SULFUR 32 REACTIONS/particle production; FLUCTU- 
ATIONS; GEV RANGE 100-1000; GOLD; RELATIVISTIC RANGE 


22067 (INIS-mf-13388, pp. 377-378) Multiplicity correlations 
in nucleus-nucleus collisions. Siddiqui, K.A. (Aligarh Muslim 
Univ. (india). Dept. of Physics); Ahmed, M.S.; Hasan, R. Depart- 
ment of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 





Short communication. 7 refs., 2 figs. CARBON 12 REACTIONS/ 
multiplicity; CARBON 12 REACTIONS/nuclear emulsions; NU- 
CLEAR EMULSIONS/carbon 12 reactions; MULTIPLICITY; 
CORRELATIONS; GEV RANGE 01-10; INELASTIC SCATTERING; 
LEAST SQUARE FIT; PROTON REACTIONS 


22068 (INIS-mf—13388, pp. 381-382) An electrostatic deflec- 
tor for fusion cross-section measurements. Jhingan, M.L. (Tata 
Inst. of Fundamental Research, Bombay (india)); Jain, H.C.; 
Nagaraj, S.; Agarwal, Y.K.; Saha, S.; Singh, P.; Betigeri, M.G. De- 
partment of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed pa- 
pers.Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 3 figs. COBALT 59 TARGET/ 
chlorine 37 reactions; CROSS SECTIONS; ENERGY SPECTRA; 
HEAVY ION FUSION REACTIONS; TIME-OF-FLIGHT METHOD 


22069 (INIS-mf—13388, pp. 331-332) Pion coherence zone 
for hot and cold events in relativistic heavy ion collision. 
Ghosh, Dipak (Jadavpur Univ., Calcutta (India)); Sarkar, Sharmila; 
Sengupta, Ranjan. Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147—-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 tab. PIONS/heavy ion reactions; 
PIONS/particle production, DEGREES OF FREEDOM; MULTIPLIC- 
ITY; PIONS; RELATIVISTIC RANGE 


22070 (INIS-mf—13388, pp. 333-334) Evidence of self-similar 
proton emission in nucleus-nucleus collision. Ghosh, Dipak 
(Jadavpur Univ., Calcutta (India)); Deb, Argha; Ghosh, Premomoy; 
Biswas, Biswanath; Roychoudhury, Jayanta. Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held ‘at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. MAGNESIUM 24 REAC- 
TIONS/protons; OXYGEN 16 REACTIONS/protons; PROTONS/ 
emission; BROMINE; FRACTALS; GEV RANGE 01-10; PRO- 
TONS; EMISSION; SILVER; TARGETS 


22071 (INIS-mf-13388, pp. 357-358) An investigation of 
many pion dynamical correlation in heavy ion interaction. 
Ghosh, Dipak (Jadavpur Univ., Calcutta (india)); Sen, Sanjib; 
Lahiri, Madhumita; Deb, Argha; Biswas, Biswanath; Chaudhury, 
J.R.; Roy, Jay. Department of Atomic Energy, Bombay (India). 
1991. [568p.] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. MAGNESIUM 24 REACTIONS/ 
pions; PIONS/magnesium 24 reactions; CORRELATIONS; GEV 
RANGE 01-10; PIONS; MULTIPLICITY; PARTICLE RAPIDITY; SIL- 
VER BROMIDES 


22072 (INIS-mf—13388, pp. 359-360) Multipion production in 
nuclear collision and generalised dimension of fractality. 
Ghosh, Dipak (Jadavpur Univ., Calcutta (India)); Ghosh, Premo- 
moy; Deb, Argha; Roy, Jaya. Department of Atomic Energy, 
Bombay (India). 1991. [568p.] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. OXYGEN 16 REACTIONS/muttiple 
production; FRACTALS; GEV RANGE 01-10; MOMENTS 
METHOD; SILVER BROMIDES 


22073 (INIS-mf-13388, pp. 433-434) Simulation of attenua- 
tion effects in the sample. Singh, N.L. (Maharaja Sayajirao Univ., 
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Baroda (India). Dept. of Physics); Patel, B.J. Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147—: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 2 figs. ARSENIC 75 TARGET/ 
neutron reactions; ARSENIC 75 TARGET/self-absorption; ALPHA 
PARTICLES; ALUMINIUM; SELF-ABSORPTION; CROSS SEC- 
TIONS; EFFICIENCY; EUROPIUM 152; NEUTRON ACTIVATION 
ANALYSIS; PROTONS; SCATTERING; SIMULATION 


22074 (INIS-mf—13388, pp. 473-474) K-shell ionization cross 
sections for low Z elements (1<Z<22) by protons in the energy 
range 0.5 to 2.5 MeV. Tribedi, L.C. (Tata Inst. of Fundamental Re- 
search, Bombay (India)); Tandon, P.N. Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (india), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 3 refs., 3 figs. ALUMINIUM/ionization; 
CALCIUM/ionization; CHLORINE/ionization; !ONIZATION/cross 
sections; MAGNESIUM/ionization; POTASSIUM ionization; SILI- 
CON/ionization; SODIUM/ionization; TITANIUM/ionization; 
ALUMINIUM; IONIZATION; BINARY ENCOUNTER METHOD; 
CALCIUM; CHLORINE; K SHELL; MAGNESIUM; MEV RANGE 
01-10; PHOTON EMISSION; POTASSIUM; PROTON RE- 
ACTIONS; PROTONS; SEMICLASSICAL APPROXIMATION; 
SILICON; SODIUM; TARGETS; TITANIUM; X RADIATION 


22075 (INIS-mf-13388, pp. 475-476) Proton induced K- 
ionisation cross section measurements for low Z elements 
using a 400 KeV ion accelerator. Tribedi, L.C. (Tata Inst. of Fun- 
damental Research, Bombay (india)); Kurup, M.B.; Prasad, K.G.; 
Tandon, P.N. Department of Atomic Energy, Bombay (india). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs. ALUMINIUM/ionization; 
CALCIUM/ionization; FLUORINE 19 TARGET/proton reac- 
tions; INDIUM PHOSPHATES/ionization; MAGNESIUM/ionization; 
POTASSIUM CHLORIDES/ionization; SILICON/ionization; SODIUM 
CHLORIDES/ionization; ALPHA PARTICLES; ALUMINIUM; 
IONIZATION; BERYLLIUM 8; BINDING ENERGY; BORN APPROX- 
IMATION; BORON 11 TARGET; CALCIUM; CROSS SECTIONS; K 
SHELL; KEV RANGE 100-1000; MAGNESIUM; OXYGEN 16; REL- 
ATIVISTIC RANGE; SILICON; X-RAY SPECTRA 


22076 (INIS-mf-13388, pp. 481-482) Measurement of argon- 
recoll ion charge state distributions in 60-70 MeV 
Osup(5+,6+)-Ar collisions. Singh, MJ. (Banaras Hindu Univ., 
Varanasi (India). Dept. of Physics); Goel, S.K.; Shanker, R.; 
Kataria, D.O.; Madhavan, N.; Sinha, A.K. Department of Atomic 
Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig. ARGON IONS/heavy ion reac- 
tions; HEAVY ION REACTIONS/charge states; OXYGEN IONS/ 
heavy ion reactions; ION BEAMS; MEV RANGE 10-100; MULTI- 
CHARGED IONS; RECOILS; TARGETS; TIME-OF-FLIGHT 
METHOD 


22077 (INIS-mf-13516, pp. 204-210) Measurement of fast 
neutron nuclear data of sup(232)Th. Hirakawa, Nohohiro (Tohoku 
Univ., Sendai (Japan). Dept. of Nuclear Engg.); Baba, Mamoru. In- 
dian Nuclear Society, Bombay (India); Atomic Energy Society of 
Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: Indo-Japan 
seminar on thorium utilization, Bombay (india), 10-13 Dec 1990). In 
Proceedings of the Indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 


ERA Vol. 18, No. 7 525 





66 PHYSICS 
6634 Specific Nuclear Reactions and Scattering 


Energy spectrum of secondary neutrons emitted from *9*Th 
which has important role in the formation of neutron spectrum of 
the fast neutron systems such as thorium loaded fission reactors, 
fusion-fission hybrid reactors and accelerator breeders was mea- 
sured for incident neutron energies of 1.2, 2.0, 4.2. 6.0 and 
14.1MeV. From these measurements, prompt fission neutron spec- 
trum for incident energy of 2MeV and double differential cross 
sections (DDX) were derived for the five incident energies. Mea- 
sured prompt fission neutron spectrum was well fitted to 
Maxwellian distribution and showed good agreement with the eval- 
uation of JENDL-3. As for DDX, the data of JENDL-3 generally 
show better agreement compared with those of ENDF/B4. The an- 
gular distribution for 14.1 MeV neutrons was well reproduced by 
the systematics of Kalbach and Mann. (author). 17 refs., 10 figs. 


22078 (INS—957) Electron lines in e*++Th, U interactions. 
Sakai, M.; Fujita, Y.; Imamura, M.; Omata, K.; Ohya, S.; Muto, S.; 
Miura, T.; Gono, Y.; Chojnacki, S. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Dec 1992. 10p. Order Number 
DE93788424. Source: OSTI; NTIS; INIS. 

Based on the experimental results obtained by the three different 
types of experiments performed at INS from 1987 to 1991, we are 
fully convinced of the existence of a 330-keV electron line in e*+Th 
interactions. The averaged energy and cross section are 330.1 + 
0.3 keV and 149 (1 + 0.13 + 0.25)mb, respectively. The upper 
bound of the width (FWHM) is set at 1.5 keV. Moreover, we have 
obtained a strong indication for the existence of another electron 
line in e++Th, U interactions. The averaged energy and cross sec- 
tion from three experiments are 410.3 + 0.3 keV and 212(1 + 0.23 
+ 0.25)mb, respectively. The energy and the cross section ob- 
tained are found to be independent of the specification of the 
experimental conditions. They may correspond to the most pro- 
nounced sum peaks with the energy of 640 + 10 and 810 + 10 
keV observed at GSI. The fact that the narrowness of the line 
width is limited by the instrumental resolution, is incompatible with 
the scenario, i.e., that the unknown objects are created in the reso- 
nant e*e~ scatterings. (author). 


22079 (IPNO-DRE-92-20) Vector and tensor analyzing 
powers in the 208Pb(vector d,t)°’Pb reaction at 200 and 360 
MeV. Van de Wiele, J. (Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire); Langevin-Joliot, H.; Guillot, J.; Rosier, 
L.H.; Willis, A.; Morlet, M.; Duhamel-Chretien, G.; Gerlic, E.; 
Tomasi-Gustafsson, E.; Blasi, N. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1992. [26p.] Order Number 
DE93623015. Source: OSTI; NTIS (US Sales Only); INIS. 

Cross-sections, vector and tensor analyzing powers for the main 
levels in °°7Pb have been measured via the *°8Pb (d,t) 2°7Pb reac- 
tion at 200 and 360 MeV incident energies. Ay and Ayy spin 
observables allow a clear identification of the valence levels, espe- 
cially at 200 MeV. The results are compared with finite range 
DWBA calculations using the Paris projectile-ejectile form factor in- 
cluding the S and D components. The analysis shows a large effect 
of the D component on the tensor analyzing powers at the most 
forward angles. At both energies, the spin part of the deuteron op- 
tical potential is very important to describe the analyzing powers 
and especially Ayy. The good description of all observables at 200 
MeV allows this reaction to be used as a spectroscopic tool. 


22080 (JAERI-M—92-174) HEINBE; the calculation program 
for helium production in beryllium under neutron irradiation. 
Shimakawa, Satoshi (Japan Atomic Energy Research Inst., Oarai, 
Ibaraki (Japan). Oarai Research Establishment); Ishitsuka, Etsuo; 
Sato, Minoru. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1992. 36p. (In Japanese). Order Number DE93788389. 
Source: OSTI; NTIS; INIS. 

HEINBE is a program on personal computer for calculating he- 
lium production in beryllium under neutron irradiation. The program 
can also calculate the tritium production in beryllium. Considering 
many nuclear reactions and their multi-step reactions, helium and 
tritium productions in beryllium materials irradiated at fusion reactor 
or fission reactor may be calculated with high accuracy. The calcu- 
lation method, user’s manual, calculated examples and comparison 
with experimental data were described. This report also describes 
a neutronics simulation method to generate additional data on 
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swelling of beryllium, 3,000-15,000 appm helium range, for end-of- 
life of the proposed design for fusion blanket of the ITER. The 
calculation results indicate that helium production for beryllium sam- 
ple doped lithium by 50 days irradiation in the fission reactor, such 
as the JMTR, could be achieved to 2,000-8,000 appm. (author). 


22081 (JAERI-M—93-012) Neutron transmission measure- 
ments on '2'1Sb, 12Sb, “°Ce and 1'2Ce in the resonance 
region. Ohkubo, Makio (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Mizumoto, 
Motoharu; Nakajima, Yutaka. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Feb 1993. 49p. Order Number DE93788462. 
Source: OSTI; NTIS; INIS. 

Neutron transmission measurements have been made on natural 
antimony, natural cerium, separated isotopes Sb-121, Sb-123, and 
Ce-142 at the TOF facility of the Japan Atomic Energy Research 
Institute linear accelerator. Resonance parameters are determined 
on many levels of Sb-121 and Sb-123 up to 5.3 keV, and Ce-140 
and Ce-142 up to 50 keV. S-wave strength function So, and aver- 
age s-wave level spacing D were deduced. (J.P.N.). 


22082 (KFTI-92-46) Manifestation of the relativistic effects 
and conserving currents in the interference longitudinally- 
transverse structure function in (e,e’p)-reactions on few-body 
systems. Nagornyj, S.!.; Kasatkin, Yu.A.; Zolenko, V.A. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [11p.] 
Order Number DE93624091. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A study is made of the effects of Lorentz invariance and nuclear 
current conservation in calculations of the A®-asymmetry of the 
cross sections for (e,e’,p) reactions on few-body systems. The A®- 
value is shown to be very sensitive to different relativistic effects 
and to nuclear current conservation. In the quasi-elastic region (q?/ 
2mv~1, Ppieg/M<<1) this value is determined only by the degree 
of linear polarization of the virtual photon, and the electro-magnetic 
current structure, while at c.m. proton emission angles @,%™>50° 
the Ad-asymmetry is determined by both the reaction mechanisms 
and the intranuclear dynamics. 12 refs.; 3 figs. (author). 


22083 = (KIYal-92-14) (a,®-7Li) reactions in nuclei of 1p- and 
(2s-1d)-shells. Shvedov, A.A. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1992. [26p.] (In Russian). Order Num- 
ber DE93624107. Source: OSTI; NTIS (US Sales Only); INIS. 

The mechanisms of (a,®:7Li)-reactions were studied in nuclei of 
1p- and (2s-1d)-shells at E=27.2MeV. The estimates for contribu- 
tions of statistical processes and direct transfer of deuteron 
clusters were obtained. It is shown that an incoherent sum of 
cross-sections of direct and statistical processes well describes the 
experimental data. The spectroscopic factors of the studied cluster 
configurations in '°-"'B, '4:15N, 19F are obtained. 33 refs.; 9 figs.; 
9 tables. (author). 


22084 (LA-12443-T) Spin flip effects in pion nucleus inter- 
actions. Kagarlis, M.A. Los Alamos National Lab., NM (United 
States). Mar 1993. 138p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93010695. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to Univ. of Pennsylvania, Philadelphia, PA. 

We investigate the effect of spin flip in the reaction mechanism 
of pion nucleus interactions, theoretically and experimentally. We 
construct the microscopic optical potential in configuration space 
from first principles, summing particle-hole pair contributions. Sub- 
sequently, we solve the coupled-channel Klein-Gordon equation 
including spin flip and Fermi averaging corrections. We calculate 
the transition matrix elements for elastic, inelastic and charge ex- 
change scattering. We compare and contrast to previous models 
with the aid of a code, based on the formalism as described. In ad- 
dition, we analyze the experimental spectra obtained for the double 
charge exchange reaction °°Nb(x*, 1—)®Te at a scattering angle 
of 5° and three beam energies, Tx = 164, 230, 294 MeV, with 
emphasis on a particular class of states (T<) below the double iso- 
boric analog state. The excitation function of the T< states cannot 
be understood without the participation of spin flip in the reaction 
mechanism. From our theoretical and experimental analysis we 
conclude that spin flip is an important component of the reaction 
mechanism in the scattering of pions from nuclei. 





22085 (LA-12487-T) A study of isospin symmetry breaking 
in carbon 12 with 50 MeV pions. Applegate, J.M. Los Alamos 
National Lab., NM (United States). Mar 1993. 104p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE93010255. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Thesis submitted to Arizona State Univ., Tempe, Arizona. 

In the first experiment to use the superconducting RF cavity at 
LAMPF known as the Scruncher, cross sections have been mea- 
sured for the 1+ doublet in '*C by 50 MeV xr+ scattering. The 
cross section ratio of the isoscalar to the isovector states was 
found to be 6.8 + 1.3 for x*+ scattering and 3.9 + 1.4 for x— 
scattering. These ratios give an isospin mixing matrix element Ho}, 
of 119 + 40 key, in good agreement with the average value of 123 
+ 26 key deduced from previous pion-scattering data and with val- 
ues deduced from other probes. The ratio of z* + p to m~ +p 
cross sections was determined experimentally to be 2.60 + 0.11, 
in agreement with a theoretical value of 2.85. The agreement of 
these results indicates that the impulse approximation is valid at 50 
MeV. Cross sections were also measured for the elastic and col- 
lective states in '*C and were generally described well by distorted 
wave Born approximation calculations published previously. 


22086 (LA-12508-T) Search for an eta-nuclear bound state 
in the double charge exchange reaction 'O(zx*,.—)'®Ne 
(DIAS). Johnson, J.D. Los Alamos National Lab., NM (United 
States). Mar 1993. 105p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93011771. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to University of Texas, Austin, TX. 

Recent calculations have predicted that a bound state between 
an eta and a nucleus may occur as an intermediate state in pion 
double charge exchange (DCX). The existence of such a mesic 
nucleus would lead to a resonance-like structure in the DCX exci- 
tation function at fixed momentum transfer. LAMPF Experiment 
1140 searched for an 7-nucleus bound state in the DCX reaction 
18O(x*, 2—)'®Ne(DIAS). An excitation funttion for this reaction 
was measured for energies ranging from 350 to 440 MeV and for 
momentum transfers of q = 0, 105 and 210 MeV/c. The calculated 
cross sections agree favorably with previously published data. The- 
oretical calculations predict that a resonance structure will be 
evidenced by an enhanced cross section at the eta production 
threshold for this reaction. The measured excitation function has 
found some evidence of structure in this region. 


22087 (LBL-33206) Theory of rotational population pat- 
terns in heavy-ion transfer reactions: Even-even thorium 
nuclei. Chu, S.Y. (Lawrence Berkeley Lab., CA (United States)); 
Rasmussen, J.O.; Donangelo, R.; Stoyer, M.A.; Frauendorf, S.; 
Shimizu, Y.R. Lawrence Berkeley Lab., CA (United States). Nov 
1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098 ;FG03-87ER40323. 
(CONF-9211199-3: Symposium on nuclear physics of our times, 
Sanibel Island, FL (United States), 17-21 Nov 1992). Order Num- 
ber DE93010420. Source: OSTI; NTIS; INIS; GPO Dep. 

A Hamiltonian matrix diagonalization (HMD) method is applied to 
calculate the lowest several bands in 29°.252,234Th Neutron pair 
transfer strength distributions are calculated and compared be- 
tween HMD and cranked Hartree-Fock-Bogoliubov plus Random 
Phase Approximation (CHFB+RPA). Sudden-approximation meth- 
ods are applied to estimate pair transfer population patterns in 
206Pbh + Th reactions. Band-crossing, pairing, and spin align- 
ment properties are also discussed. 


22088 (LIYaF-1726) Investigation of P-even asymmetry of 
25 fission fragment emission relatively to the direction of 
slow neutrons with the energies of 1-136 eV. Gagarskij, A.M.; 
Golosovskaya, S.P.; Laptev, A.B.; Petrov, G.A.; Petukhov, A.K.; Pl- 
eva, Yu.S.; Sokolov, V.E.; Shcherbakov, O.A. AN SSSR, Leningrad 
(Russian Federation). Inst. Yadernoj Fiziki. 1991. [54p.] (In Rus- 
sian). Order Number DE93623034. Source: OSTI; NTIS (US Sales 
Only); INIS. 

P-even asymmetry of 2°5U fission fragment emission relatively to 
the neutron momentum direction have been measured for the first 
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time on the neutron time-of-flight spectrometer ’'GNEIS’ inside the 
energy region 1-136 eV. Many irregularities in neutron energy 
behaviour of asymmetry coefficient have been observed in accor- 
dance with theoretical predictions for vicinities of p-wave neutron 
resonances. The parameters of the strongest resonances were de- 
termined. 18 refs.; 11 figs.; 6 tabs. 


22089 (ORNL/FTR-4272) [The NEANSC Specialists’ Meet- 
ing on Fission Product Nuclear Data, Mito, Japan]: Foreign 
trip report, May 22-30, 1992. Larson, D.C. Oak Ridge National 
Lab., TN (United States). 5 Jun 1992. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011099. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Specialists’ Meeting on Fission Product Nuclear Data was 
designed to survey the status of evaluations and measurements, 
since methods under consideration for transmutation of actinides 
and fission products will require new and more accurate nuclear 
data. Activities of the Working Party on International Evaluation Co- 
operation are now under the NEANSC, resulting from combination 
of the NEANDC and NEACRP. Progress of the eleven active sub- 
groups was reviewed, and the Working Arrangement paper was 
updated for the NEANSC. The IAEA was accepted as a member of 
the Working Party. 


22090 (OUP—93-06) Note on fission. Jacobsen, T. Oslo Univ. 
(Norway). Fysisk Inst. Mar 1993. [6p.] Order Number DE93624120. 
Source: OSTI; NTIS; INiS. 

Based on the Fermi gas model, the author suggests a simple 
model which can reproduce the two-bump structure of the distribu- 
tion of mass of fission products and the ratio between the 
probabilities of the most probable and symmetric fission. 7 refs., 1 
fig. 


22091 (UM-P-92/101) An optical potential from inversion 
of the 350 MeV '© © - © © scattering data. Allen, L.J. (Mel- 
bourne Univ., Parkville, VIC (Australia). School of Physics); Berge, 
L.; Steward, C.; Amos, K.; Fiedeldey, H.; Leeb, H.; Lipperheide, R.; 
Froebrich, P. Melbourne Univ., Parkville, VIC (Australia). School of 
Physics. [1992]. [18p.] Order Number DE93623020. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A quantal inversion of the '®O-'6O scattering data at 350 MeV 
yields an optical potential which gives an excellent fit (x°/F = 1.65) 
to the measured cross-section. The real part of this potential is 
shallower than any potential used by others for distances between 
2 and 6 fm. The imaginary potential is also relatively weak. This 
potential does not favour a rainbow interpretation of the structure in 
data observed at large scattering angles. 12 refs., 1 tab., 4 figs. 


6635 Nuclear Mass Ranges 


Refer also to citation(s) 19634, 21855, 21859, 21902, 219385, 
21936, 21937, 21941, 21947, 21960, 21961, 21963, 21964, 21966, 
21967, 21968, 21975, 21977, 21978, 21979, 21980, 21981, 21982, 
21983, 21984, 21985, 21986, 21987, 21988, 21989, 21990, 21991, 
21992, 21993, 21994, 21995, 21996, 21997, 21998, 21999, 22000, 
22001, 22002, 22003, 22004, 22005, 22006, 22007, 22009, 22010, 
22011, 22013, 22014, 22017, 22077, 22078, 22080, 22081, 22084, 
22085, 22086, 22087, 22088, 22091, 22093, 22094, 22454 


6636 Radiation Physics 


Refer also to citation(s) 19204, 20829, 21030, 21143, 22138, 
22281, 22505 


22092 (ANL/RA/CP-76759) Direct solution of the mathe- 
matical adjoint equations for an interface current nodal 
formulation. Taiwo, T.A.; Yang, W.S.; Khalil, H.S. Argonne Na- 
tional Lab., IL (United States). Reactor Analysis Div. [1993]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930404—10: International topi- 
cal meeting on mathematical methods and supercomputing in 
nuclear applications (M&C+SNA '93), Karlsruhe (Germany), 19-23 
Apr 1993). Order Number DE93009961. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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A numerical method for directly computing the mathematical 
adjoint flux moments and partial currents for the hexagonal-Z ge- 
ometry interface current nodal formulation in the DIF3D code is 
described. The new scheme is developed as an alternative to an 
existing scheme that employs a similarity transformation of the 
physical adjoint solution to compute the mathematical adjoint. 
Whereas the existing scheme is rigorous only when the flat 
transverse-leakage approximation is employed, this new scheme is 
exact for all leakage approximations in the DIF3D nodal method. in 
the new scheme, adjoint nodal equations whose form is very simi- 
lar to that of the forward nodal equations are derived by employing 
linear combinations of the adjoint partial currents as computational 
unknowns in the adjoint equations. This enables the use of the for- 
ward solution algorithm with only minor modifications for solving 
the mathematical adjoint equations. By using the new scheme as a 
reference method, it is shown numerically that while the results 
computed with the existing scheme are approximate, they are suffi- 
ciently accurate for calculations of global and local reactivity 
changes resulting from coolant voiding in a liquid metal reactor. 


22093 (ECN-R-92-006) Modifications of the EFF-2 *Be 
evaluation. Hogenbirk, A. (Netherlands Energy Research Founda- 
tion (ECN), Petten (Netherlands)); Gruppelaar, H.; Nierop, D. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Jul 1992. [13p.] ECN-Project no. 1661. Order Number 
DE93624127. Source: OSTI; NTIS; INIS. 

This work was performed in the framework of the Fusion Technol- 
ogy Programme of the European Community (subtask NDB 1.2). 

The EFF-2 °Be evaluation cross sections has been modified by 
changing its representation of energy-angle correlated neutron dis- 
tributions stemming from the (n,2n) reaction. The presence of a 
sharp peak on top of a continuum distribution is a feature not en- 
countered in other existing evaluations. Therefore processing tools 
cannot easily deal with this feature. A solution was found by repre- 
senting part of the (n,2n) cross section as inelastic scattering 
Sollowed by neutron deexcitation) through the 2.429 MeV level in 
Be. Processing with existing tools leads to correct scattering ma- 
trices, but care has to be taken to ensure that the total (n,2n) cross 
section is obtained by explicit summation of two components indi- 
cated by MT16 and MT51. (author). 8 refs., 1 fig. 


22094 (ECN-RX-92-055) Neutron capture cross sections 
and gamma-ray strength functions. Uhl, M. (Vienna Univ. (Aus- 
tria). Inst. fuer Radiumforschung und Kernphysik); Kopecky, J. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Oct 1992. [8p.] (CONF-9207113-: 2. international 
symposium on nuclear astrophysics: nuclei in the cosmos, Karl- 
sruhe (Germany), 6-10 Jul 1992). Order Number DE93624128. 
Source: OSTI; NTIS; INIS. 

Predictions of capture cross sections by Hauser-Feshbach calcu- 
lations should be based on accurate gamma-ray strength functions 
and level densities. In the mass region 135<A<205 gamma-ray 
strength function models for dipole radiation were evaluated by de- 
manding a simultaneous reproduction of average resonance data, 
capture cross sections and gamma-ray production spectra. The 
best results for E1 are obtained with a strength derived from a 
‘generalized Lorentzian’ with a non-zero limit as the energy tends 
to zero and a width dependent on energy and deformation. The 
authors recommend for M1 to derive the strength from a spin-flip 
giant resonance of Lorentzian shape. (author). 28 refs., 5 figs. 


22095 


(EGG-M-92468) Comparison of analytical transport 
and stochastic solutions for neutron slowing down in an infi- 
nite medium. Jahshan, S.N. (EG and G Idaho, Inc., Idaho Falls, 
ID (United States)); Wemple, C.A.; Ganapol, B.D. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 


761D01570. (CONF-930404-8: International topical meeting on 
mathematical methods and supercomputing in nuclear applications 
(M&C+SNA ’93), Karlsruhe (Germany), 19-23 Apr 1993). Order 
Number DE93010799. Source: OSTI; NTIS; GPO Dep. 

A comparison of the numerical solutions of the transport equa- 
tion describing the steady neutron slowing down in an infinite 
medium with constant cross sections is made with stochastic solu- 
tions obtained from tracking successive neutron histories in the 
same medium. The transport equation solution is obtained using a 
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numerical Laplace transform inversion algorithm. The basis for the 
algorithm is an evaluation of the Bromwich integral without analyti- 
cal continuation. Neither the transport nor the stochastic solution is 
limited in the number of scattering species allowed. The medium 
may contain an absorption component as well. 


22096 (INIS-mf-13388, pp. 437-438) Continuous slowing 
down approximation range of low energy electrons in matter. 
Agarwal, Manoranjan (S.V. Coll., Aligarh (india). Dept. of Physics.); 
Sarita; Pal, P.B.; Gupta, D.K.; Varshney, V.P. Department of Atomic 
Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: DAE 
symposium on nuclear physics, Bombay (India), 26 Dec 1991). In 
DAE symposium on nuclear physics (held at Bombay during De- 
cember 26-30, 1991) : Contributed papers. Vol. 34B (1991). Order 
Number DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 7 refs., 1 fig, 1 tab. ELEC- 
TRONS/range; ELECTRONS/slowing-down; ELECTRONS/stopping 
power; ALUMINIUM; ATOMIC NUMBER; ELECTRONS; RANGE; 
SLOWING-DOWN; KEV RANGE 10-100; KEV RANGE 100-1000; 
KINETIC ENERGY; SILVER; THEORETICAL DATA; URANIUM 


22097 (INIS-mf—13388, pp. 439-440) Continuous slowing 
down approximation range of positrons in the energy region 
10-900 KeV. Agarwal, Manoranjan (S.V. Coll., Aligarh (India). 
Dept. of Physics); Pal, P.B.; Gupta, D.K.; Varshney, V.P. Depart- 
ment of Atomic Energy, Bombay (india). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 10 refs., 1 fig., 1 tab. POSITRONS/range; 
POSITRONS/slowing-down; CARBON; COPPER; KEV RANGE 10- 
100; KEV RANGE 100-1000; KINETIC ENERGY; LEAD; 
POSITRONS; RANGE; SLOWING-DOWN; THEORETICAL DATA 


22098 (INIS-mf-13388, pp. 441-442) An empirical stopping 
power expression for 1-4 MeV lithium ions. Sarita (S.V. College, 
Aligarh (India). Dept. of Physics); Manoranjan; Varshney, V.P.; Pal, 
P.B. Department of Atomic Energy, Bombay (India). 1991. [568p.] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 2 tabs. LITHIUM IONS/stopping 
power; ALUMINIUM; CARBON; COPPER; ENERGY DEPEN- 
DENCE; GOLD; INDIUM; MEV RANGE 01-10; NICKEL; SILVER; 
THEORETICAL DATA; TIN 


22099 (JAERI-M—92-191) Calculation of neutron field gen- 
erated at thick Li target bombarded with 10-40 MeV deuterons 
for energy selective neutron irradiation test facility. Oyama, 
Yukio (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Maekawa, Hiroshi; Yamaguchi, 
Seiya; Kosako, Kazuaki. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Dec 1992. 52p. Order Number DE93788398. 
Source: OSTI; NTIS; INIS. 

Characteristics of neutrons generated from the lithium target 
bombarded with high energetic deuterons of 10-40 MeV have been 
calculated to determine the specification for the neutron irradiation 
material test facility (ESNIT) planned at Japan Atomic Energy Re- 
search Institute. The simple nuclear reaction model was applied to 
estimation of neutron flux distribution and energy spectrum and the 
results showed an agreement with the reported experiment within a 
factor of 2. The present calculation gives the basic spectrum data 
for estimation of damage parameters in test samples to evaluate 
the high energy neutron effect on them. (author). 


22100 (JAERI-M-92-193) Speedup of MCACE, a Monte 
Carlo code for evaluation of shielding safety, by parallel com- 
puter, (2): Performance evaluation on parallel computer with 
512 cells. Takano, Makoto (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment}; Masukawa, 
Fumihiro; Naito, Yoshitaka; Ido, Masaru; Nakajima, Taiji. Japan 





Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 68p. (In 
Japanese). Order Number DE93788401. Source: OSTI; NTIS; INIS. 

The parallelized MCACE code has been executed on the parallel 
computer, AP-1000, increasing the number of cells from one to 
512 in order to measure its parallel efficiency. More than 80 % of 
parallel efficiency has been achieved for the most of the problems. 
But for some small problems, by increasing the number of cells, 
the process time, at first, has decreased then increased after 
reaching the minimum processing time, mainly due to the burden 
of communication time between host and cells. Further, we have 
introduced a simple technique to apply the conventional random 
number generator to parallel computers since the Leap Flog 
method has found to be inadequate. (author). 


22101 (LA-UR-93-463) Multiprocessing MCNP on an IBM 
RS/6000 cluster. McKinney, G.W. (Los Alamos National Lab., NM 
(United States)); West, J.T. Los Alamos National Lab., NM (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930601-8: 
American Nuclear Society (ANS) annual meeting, San Diego, CA 
(United States), 20-24 Jun 1993). Order Number DE93008712. 
Source: OSTI; NTIS; GPO Dep. 

The advent of high-performance computer systems has brought 
to maturity programming concepts like vectorization, multiprocess- 
ing, and multitasking. While there are many schools of thought as 
to the most significant factor in obtaining order-of-magnitude in- 
creases in performance, such speedup can only be achieved by 
integrating the computer system and application code. Vectoriza- 
tion leads to faster manipulation of arrays by overlapping 
instruction CPU cycles. Discrete ordinates codes, which require the 
solving of large matrices, have proved to be major benefactors of 
vectorization. Monte Carlo transport, on the other hand, typically 
contains numerous logic statements and requires extensive rede- 
velopment to benefit from vectorization. Multiprocessing and 
multitasking provide additional CPU cycles via multiple processors. 
Such systems are generally designed with either common memory 
access (multitasking) or distributed memory access. In both cases, 
theoretical speedup, as a function of the number of processors (P) 
and the fraction of task time that multiprocesses (f), can be formu- 
lated using Amdahli's Law S ((f,P) = 1 f + f/P). However, for most 
applications this theoretical limit cannot be achieved, due to addi- 
tional terms not included in Amdahl’s Law. Monte Carlo transport is 
a natural candidate for multiprocessing, since the particle tracks 
are generally independent and the precision of the result increases 
as the square root of the number of particles tracked. 


22102 (LNS—167) Neutron scattering (Progress-Report) 
January - December 1992. Eidgenoessische Technische 
Hochschule, Zurich (Switzerland). Lab. fuer Neutronenstreuung. 
Feb 1993. [199p.] (In English, German). Order Number 
DE93623036. Source: OSTI; NTIS; INIS. 

The Laboratory for Neutron Scattering (LNS) is a joint venture 
between the Ejidgenoessische Technische Hochschule Zurich 
(ETHZ) and the Paul Scherrer Institut Wuerenlingen/Villigen (PSI). 
The present report summarizes the laboratory's activities in 1992 
as well as the work performed by external users at the reactor 
Saphir. It is intended as an interim description of ongoing research 
projects and as such may not contain the final conclusions of the 
analysis. However, the number and quality of the reports reflects 
very well the standard of experiments performed at the LNS. (au- 
thor) figs., tabs., refs. 


22103 (ORNL/TM—12246) Theoretical basis of the linear 
nodal and linear characteristic methods in the TORT computer 
code. Childs, R.L.; Rhoades, W.A. Oak Ridge National Lab., TN 
(United States). Jan 1993. 63p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93007794. Source: OSTI; NTIS; 
GPO Dep. 

Novel numerical procedures for solving the Boltzmann equation 
have been added to the Three Dimensional Oak Ridge Discrete 
Ordinates Transport Code (TORT). These procedures produce 
much more accuracy in theflux solutions for a given mesh size, or 
allow a smaller mesh to be used in order to reduce costs. The first 
method is a special adaptation of the linear nodal method 
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proposed by Walters and O'Dell. The basic method has been ex- 
tensively adapted in order to avoid numerical distortions that may 
occur in shielding problems. The second method is a characteristic 
procedure with linear expansion of sources and boundary flows. 
These methods are in widespread use in the TORT code. 


22104 (SAND-93-0147C) 8/7 Monte Carlo transport in 
repetitive structures of satellite systems. Halbleib, J.A. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930704—1: Nuclear and space radiation 
effects conference, Snowbird, UT (United States), 19-23 Jul 1993). 
Order Number DE93007610. Source: OSTI; NTIS; GPO Dep. 

An efficient electron-photon Monte Carlo model, taking advan- 
tage of approximate periodicity in repetitive satellite structures, is 
employed to benchmark a more approximate code and to study the 
shielding effect of a honeycomb-like structure. 


22105 (UCRL-JC—109525) The impact of advances in com- 
puter technology on particle transport Monte Carlo. Martin, 
W.R. (Michigan Univ., Ann Arbor, MI (United States). Dept. of 
Nuclear Engineering); Rathkopf, J.A.; Brown, F.B. Lawrence Liver- 
more National Lab., CA (United States). 21 Jan 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920431-—30: Meeting on new 
horizons in radiation protection and shielding, Pasco, WA (United 
States), 26 Apr - 1 may 1992). Order Number DE93009550. 
Source: OSTI; NTIS; GPO Dep. 

Advances in computer technology, including hardware, architec- 
tural, and software advances, have led to dramatic gains in 
computer performance over the past decade. We summarize these 
performance trends and discuss the extent to which particle trans- 
port Monte Carlo codes have been able to take advantage of these 
performance gains. We consider MIMD, SIMD, and parallel dis- 
tributed computer configurations for particle transport Monte Carlo 
applications. Some specific experience with vectorization and par- 
allelization of production Monte Carlo codes is included. The topic 
of parallel random number generation is discussed in some detail. 
Finally, some software issues that hinder the implementation of 
Monte Carlo methods on parallel processors are addressed. 


22106 (UCRL-JC—111846) Experiences with difterent paral- 
lel programming paradigms tor Monte Carlo particle transport 
leads to a portable toolkit for parallel Monte Carlo. Martin, W.R. 
(Michigan Univ., Ann Arbor, MI (United States). Dept. of Nuclear 
Engineering); Majumdar, A.; Rathkopf, J.A.; Litvin, M. Lawrence 
Livermore National Lab., CA (United States). Apr 1993. 15p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48 ;FG02-92ER75709. Grant ECS-9107725. 
(CONF-930404—12: International topical meeting on mathematical 
methods and supercomputing in nuclear applications (M&C+SNA 
93), Karlsruhe (Germany), 19-23 Apr 1993). Order Number 
DE93009061. Source: OSTI; NTIS; GPO Dep. 

Monte Carlo particle transport is easy to implement on massively 
parallel computers relative to other methods of transport simulation. 
This paper describes experiences of implementing a realistic 
demonstration Monte Carlo code on a variety of parallel architec- 
tures. Our “pool of tasks” technique, which allows reproducibility 
from run to run regardless of the number of processors, is 
discussed. We present detailed timing studies of simulations per- 
formed on the 128 processor BBN-ACI TC2000 and preliminary 
timing results for the 32 processor Kendall Square Research 
KSR-1. Given sufficient workload to distribute across many compu- 
tational nodes, the BBN achieves nearly linear speedup for a large 
number of nodes. The KSR, with which we have had less experi- 
ence, performs poorly with more than ten processors. A simple 
model incorporating known causes of overhead accurately predicts 
observed behavior. A general-purpose communication and control 
package to facilitate the implementation of existing Monte Carlo 
packages is described together with timings on the BBN. This 
package adds insignificantly to the computational costs of parallel 
simulations. 


22107 (UCRL-JC-111849) A grey diffusion acceleration 
method for time-dependent radiative transfer calculation: 
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Analysis and application. Nowak, P.F. Lawrence Livermore Na- 
tional Lab., CA (United States). 15 Jan 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930404—11: International topical meeting on 
mathematical methods and supercomputing in nuclear applications 
(M&C+SNA '93), Karlsruhe (Germany), 19-23 Apr 1993). Order 
Number DE93009060. Source: OSTI; NTIS; INIS; GPO Dep. 

A grey diffusion acceleration method is presented and is shown 
by Fourier analysis and test calculations to be effective in acceler- 
ating radiative transfer calculations. The spectral radius is bounded 
by 0.9 for the continuous equations, but is significantly smaller for 
the discretized equations, especially in the optically thick regimes 
characteristic to radiation transport problems. The GDA method is 
more efficient than the multigoup DSA than offset by the much 
lower method because its slightly higher iteration count is more 
cost per iteration. A wide range of test calculations confirm the effi- 
ciency of GDA compared to multifrequency DSA. 


6640 Atomic and Molecular Physics 


Refer also to citation(s) 22150 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 20751, 21729, 21939, 22141 


22108 (DOE/ER/14282-1) Theoretical hyperfine structure 
constants for transition metal atoms and ions: Progress re- 
port. Beck, D.R. Michigan Technological Univ., Houghton, MI 
(United States). 23 Mar 1993. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER14282. 
Order Number DES93012325. Source: OSTI; NTIS; INIS; GPO Dep. 

Accurate calculation of hyperfine structure of (d+s)" states in- 
volves dealing with both relativistic and correlation effects in a 
multi-reference framework (all (d+s)" states of fixed n,J treated at 
once). The algorithms were improved (BCB and REDUCE 
methods) and applied to the hfs of Zr Il for (d+s)° states. The fs in- 
tervals were determined to within 0.075 eV, and the hfs was only 
17% in error; this represents the first time that all of the (d+s)" fs 
levels have been accurately determined by ab initio theory. Calcu- 
lations for Nb Ill, La |, and Hf Il [J=1.5] will be published when the 
J=0.5 calculations are complete. 9 refs, 1 tab. 


22109 (LA-UR-93-764) Multiphoton physics with x-rays: 
Two photon K-shell ionization of chlorine. Abdallah, J.; Collins, 
L.A.; Csanak, G.; Kyrala, G.A.; Schappert, G.T. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9306125-—1: 6. international conference on multiphoton pro- 
cesses, Quebec City (Canada), 25-30 Jun 1993). Order Number 
DE93010697. Source: OSTI; NTIS; GPO Dep. 

A calculation of the two X-ray K-shell photoionization cross 


section of chlorine will be presented and the feasibility of an exper- 
iment will be discussed. 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 19113, 22121, 22397 


22110 (CEA-CONF—11206) Statistical interpretation of elec- 
tronic energy relaxation in Ce vapor. Blumenfeld, L.; Gonella, 
C.; Fleche, J.L. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. des Procedes d’Enrichissement. 1992. [10p.] 
(CONF-9208222-: 3. International Workshop on Separation Phe- 
nomena in Liquids and Gases, Charlottesville, VA (United States), 
16 Aug 1992). Order Number DE93624898. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Experimental results obtained with a set-up designed to study 
the physical properties of uranium surrogate vapor are presented. 
Cerium is evaporated to obtain systematic data in order to better 
understand the underlying physical properties. By a time of flight 
technique, the velocity was measured on the axial streamline of Ce 
present in the vapor produced by an electron gun. A description of 
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the experimental set-up is given. A brief review of the T.O.F. spec- 
trum modelization is then developed, which allows to deduce 
hydrodynamic velocity and axial temperature. Within a macroscopic 
collisional flow model, considering kinetic layer and hydrodynamic 
layer, a source temperature is deduced. A significant part of the in- 
ternal electronic energy relaxes into translational kinetic energy. A 
microscopic atomic collisional mechanism, the non resonant inter- 
nal energy transfer, is used to interpret this energy relaxation. The 
necessary probability that such collisional process occurs is esti- 
mated in order to reproduce T.O.F. spectra. 


22111 (DOE/ER/13456-47) The production and destruction 
of negative ions: Progress report, September 1, 1992—August 
31, 1993. Pegg, D.J. Tennessee Univ., Knoxville, TN (United 
States). Dept. of Physics. 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-85ER13456. 
Order Number DE93010527. Source: OSTI; NTIS; INIS; GPO Dep. 

Single photon absorption-single electron detachment from few- 
electron atomic negative ions was studied. A crossed beam 
apparatus is being used to perform energy- and angle-resolved 
photoelectron spectroscopic measurements following photodetach- 
ment. Forward-directed electrons were collected and energy 
analyzed. The kinetic energies and yields of the photoelectrons 
were obtained by fitting the spectral peaks to Gaussian functions. 
Electron affinities, asymmetry parameters and cross sections are 
determined from these measurements. A ratio method in which the 
cross section for the ion of interest is measured relative to that of a 
reference ion was used. The study of the photodetachment of Li- 
was completed, and attention has turned to the photodetachment 
of the stable ion B- and the metastable ion Be-. 


22112 (DOE/ER/45415-7) FEFFS: An ab initio multiple 
scattering XAFS code. Rehr, J.J.; Zabinsky, S.I. Washington 
Univ., Seattle, WA (United States). Dept. of Physics. [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-90ER45415. Order Number DE93011000. Source: 
OSTI; NTIS; INIS; GPO Dep. 

FEFFS5 is an efficient automated code which calculates multiple 
scattering (MS) curved wave XAFS spectra for molecules and 
solids. The theoretical ingredients and approximations contained in 
the code are revised, with the aim of describing the how XAFS 
spectra are efficiently simulated. The FEFF5 code consists of 4 in- 
dependent modules: a scattering potential and phase shift module, 
a path finder module, a scattering amplitude module and an XAFS 
module. Multiple scattering Debye-Waller factors are built in using 
a correlated Debye model. 


22113 (IC-93/60) Crises-induced intermittencies in a co- 
herently driven system of two-level atoms. Pando L, C.L.; 
Perez, G.; Cerdeira, H.A. International Centre for Theoretical 
Physics, Trieste (Italy). Apr 1993. [43p.] Order Number 
DE93624899. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the coherent dynamics of a thin layer of two-level 
atoms driven by an external coherent field and a phase conjugated 
mirror (PCM). Since the variables of the system are defined on the 
Bloch sphere, the third dimension is provided by the temporal mod- 
ulation of the Rabi frequencies, which are induced by a PCM which 
reflects an electric field with a carrier frequency different from the 
incident one. We show that as the PCM gain coefficient is changed 
period doubling leading to chaos occurs. We find crises of attractor 
merging and attractor widening types related to homoclinic and het- 
eroclinic tangencies respectively. For the attractor merging crises 
we find the critical exponent for the characteristic time of intermit- 
tency versus the control parameter which is given by the gain 
coefficient of the PCM. We show that during the crises of attractor 
widening type, another crisis due to attractor destruction occurs as 
the control parameter is changed. The latter is due to the collision 
of the old attractor with its basin boundary when a new attractor is 
created. This new attractor is stable only in a very small interval in 
the neighborhood of this second crisis. (author). 31 refs, 15 figs. 


22114 (IC—93/61) Homoclinic crises in a model for the CO, 
laser. Pando L, C.L.; Cerdeira, H.A. International Centre for Theo- 
retical Physics, Trieste (Italy). Apr 1993. [17p.] Order Number 
DE93624900. Source: OSTI; NTIS (US Sales Only); INIS. 





We show that the four-level model for the CO. laser with modu- 
lated losses predicts a critical exponent close to 1/2 for 
the characteristic times in two homoclinic crises. In the 
five-dimensional Poincare map corresponding to this model, a se- 
quential horseshoe formation due to the period three unstable orbit 
takes place after a region of multistability. (author). 14 refs, 4 figs. 


22115 (IC-93/62) CO laser with modulated losses: Theo- 
retical models and experiments in the chaotic regime. Pando L, 
C.L. (International Centre for Theoretical Physics, Trieste (Italy)); 
Meucci, R.; Ciofini, M.; Arecchi, F.T. International Centre for 
Theoretical Physics, Trieste (Italy). Apr 1993. [82p.] Contract SC1- 
CT91-0697. Order Number DE93624901. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We compare two different theoretical models for a COz laser, 
namely the two-and four-level model, and show that the second 
one traces with much better accuracy the experimental behavior in 
the case of a chaotic dynamics due to time modulation of the cav- 
ity losses. Even though the two-level model provides a qualitative 
explanation of the chaotic dynamics, only the four-level one as- 
sures a quantitative fitting. We also show that, at the onset of 
chaos, the chaotic dynamics is low dimensional and can be de- 
scribed in terms of a noninvertible unidimensional map. (author). 
12 refs, 8 figs, 2 tabs. 


22116 (INIS-mf-13388, pp. 425-426) Novel techniques to 
measure isotope shifts and hyperfine structure using laser 
spectroscopy. Dutta, S.B. (Texas A and M Univ., College Station, 
TX (United States). Cyclotron Inst.); Clark, D.C.; Kuehl, T.U.; 
Sprouse, G.D. Department of Atomic Energy, Bombay (india). 
1991. [568p.] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LASER SPECTROSCOPY/hyperfine struc- 
ture; LASER SPECTROSCOPY/spectral shift; GROUND STATES; 
NUCLEAR DEFORMATION; NUCLEAR PROPERTIES 


(INIS-mf-13388, pp. 455-456) K-shell vacancies at 25 
MeV oxygen ions inside Ti, Fe, Ni and Gd hosts. Tribedi, L.C. 
(Tata Inst. of Fundamental Research, Bombay (India)); Pillay, R.G.; 
Prasad, K.G.; Tandon, P.N. Department of Atomic Energy, Bombay 
(india). 1991. [568p.] (CONF-9112147—: DAE symposium on nu- 
clear physics, Bombay (India), 26 Dec 1991). In DAE symposium 
on nuclear physics (held at Bombay during December 26-30, 1991) 


22117 


Contributed papers. Vol. 34B (1991). Order 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 3 refs., 3 figs. OXYGEN IONS/charge 
states; OXYGEN IONS/x-ray spectra) CROSS SECTIONS; 
GADOLINIUM; IRON; K SHELL; MEV RANGE 10-100; NICKEL; 
POLARIZATION; SENSITIVITY; THICKNESS; TITANIUM 


Number 


22118 (INIS-mf-13534) Measurements of transition proba- 
bilities in the range from vacuum ultraviolet to infrared. Peraza 
Fernandez, M.C. Universidad Complutense de Madrid (Spain). 
Dept. de Fisica Atomica, Molecular y Nuclear. 1992. [309p.]} (in 
Spanish). Order Number DE93624902. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this memory we describe the design, testing and calibration of 
different spectrometers to measure transition probabilities from the 
vacuum ultraviolet to the infrared spectral region. For the infrared 
measurements we have designed and performed a phase sensitive 
detection system, using an InGaAs photodiode like detector. With 
this system we have determined the transition probabilities of 
infrared lines of Kri and Xel. For these lines we haven't found pre- 
vious measurements. In the vacuum ultraviolet spectral region we 
have designed a 3 m normal incidence monochromator where we 
have installed an optical multichannel analyzer. We have tested its 
accurate working, obtaining the absorption spectrum of Kri. In the 
visible region we have obtained the emission spectrum of Al using 
different spectral: hallow-cathode lamp and Nd: YAG laser pro- 
duced Al plasma. With these spectra we have determined different 
atomic parameters like transition probabilities and electron temper- 
atures.(author). 83 refs. 
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22119 (LAMP-—93/1) Molecular dynamics simulation of elec- 
tronically excited polyatomic molecules. LAMP series report 
(Laser, Atomic and Molecular Physics). Vachev, V.D. (international 
Centre for Theoretical Physics, Trieste (Italy)); Grishanin, B.A.; 
Zadkov, V.N. International Centre for Theoretical Physics, Trieste 
(Italy). Jan 1993. [14p.] Order Number DE93623045. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A computer simulation method is proposed for MD study of the 
photoinduced intramolecular dynamics in polyatomic molecules 
electronically excited by ultrashort laser pulses. An efficient, par- 
tially analytical procedure for calculation of the absorption 
(emission) spectra is developed and used for determination of 
molecular potentials in accordance with the experimental super- 
sonic jets spectra. (author). 21 refs, 4 figs, 1 tab. 


22120 (UCRL-JC—110949) lon motion effects on charged 
rediators. Boercker, D.B. Lawrence Livermore National Lab., CA 
(United States). Jun 1992. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9206255-—2: 11. international conference on spectra line 
shapes, Carry Le Rouet (France), 8-12 Jun 1992). Order Number 
DE93009257. Source: OSTI; NTIS; GPO Dep. 

Stark broadening of plasma line radiation results from the inter- 
action of the internal degrees of freedom of the radiators with the 
electric microfields produced by the plasma. For the case of a 
charged radiator, the microfield is also responsible for the acceler- 
ation of the center-of-mass through its interaction with the net 
charge. This relationship between the radiative and transport 
properties of charged radiators has been exploited to obtain an ac- 
curate and practical description of ion motion effects on line 
shapes from simple, hydrogenic ions. In this paper, this model will 
be extended to indude the edicts of fine structure in hydroger com- 
parisons with computer simulation results are also made. 


6643 Collision Phenomena 
Refer also to citation(s) 22110, 22133, 22134, 22332, 22333 


22121 (DOE/ER/13266-T4) Theoretical investigation of 
electron-positive jion/atom interactions: Progress _ report, 
November 15, 1991—July 14, 1992. Msezane, A.Z. Clark Atlanta 
Univ., GA (United States). 1992. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-84ER13266. 
Order Number DE93012933. Source: OSTI; NTIS; INIS; GPO Dep. 

Very brief summaries are given on three research topics. Elec- 
tron impact elastic, excitation, and total cross sections for K were 
investigated by using elaborate Cl target wave functions in the 
close-coupling approximation. Photoionization cross sections from 
ground-state Na were calculated near the 2s*2p°3s and 2s2p°3s 
inner-shell thresholds; also, the photoionization cross sections of 
excited 3p 2P° and 3d 2D states were calculated with the R-matrix 
methodology near the 2s2p°3s thresholds. A numerical approach 
was developed to calculate the charge transfer matrix elements for 
ion-atom(ion) collisions; this was used for the proton-hydrogen col- 
lision problem as an illustration. 


22122 (ESM-48) Calculation of electron-lithium scattering 
using the coupled-channel optical method. Bray, |.; Fursa, D.V.; 
McCarthy, I.E. Flinders Univ. of South Australia, Adelaide, SA 
(Australia). Electronic Structure of Materials Centre. Aug 1992. 
[24p.] Order Number DE93623049. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper presents calculations of spin asymmetries for the 
elastic and 2?P channels, differential and integrated cross sections 
for the elastic through to 4°F channels, and total cross sections of 
electrons scattering on lithium at a range of energies from 1 to 200 
eV. Very good agreement is found with available measurements at 
all energies, which for the spin asymmetries may only be achieved 
by the inclusion of coupling of the low-lying target states to the tar- 
get continuum. 30 refs., 2 tabs., 8 figs. 


22123 (INIS-mf-13388, pp. 453-454) Study of excitation 
function and transition probabilities in Ar ions. Nandi, Tapan 
(Tata Inst. of Fundamental Research, Bombay (India)); Kurup, 
M.B.; Prasad, K.G.; Saraswati, P.; Krishnamurty, G.; Rao, P.M.R.; 
Mishra, A.P. Department of Atomic Energy, Bombay (India). 1991. 
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[568p.] (CONF-9112147-: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig., 1 tab. ARGON 40 BEAMS/ 
energy-level transitions; ARGON 40 BEAMS/excitation functions; 
ARGON 40; BRANCHING RATIO; ENERGY LEVELS; KEV 
RANGE 100-1000; LIFETIME 


22124 (INIS-mf-13388, pp. 457-458) Charge state and tar- 
get thickness dependence of projectile X-rays from 12 MeV 
sup(32)Ssup(q+) ions incident on C targets. Tribedi, L.C. (Tata 
Inst. of Fundamental Research, Bombay (India)); Prasad, K.G.; 
Tandon, P.N. Department of Atomic Energy, Bombay (India). 1991. 
[568p.] (CONF-9112147-: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 figs. SULFUR 32 BEAMS/carbon; SUL- 
FUR 32 BEAMS/charge states; SULFUR 32 BEAMS/x-ray spectra; 
CROSS SECTIONS; K SHELL; MEV RANGE 100-1000; CARBON; 
TARGETS; THICKNESS; X RADIATION 


22125 (INIS-mf-13388, pp. 479-480) Measurement of the 
Bremsstrahlung radiation from electron-atom/molecule colli- 
sions. Shanker, R. (Banaras Hindu Univ., Varanasi (india). Dept. 
of Physics); Hipper, R. Department of Atomic Energy, Bombay (in- 
dia). 1991. [568p.] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig. BREMSSTRAHLUNG/ 
cross sections; ELECTRON-ATOM COLLISIONS/ 


bremsstrahlung; ELECTRON-ATOM COLLISIONS/energy spectra; 
ELECTRON-MOLECULE COLLISIONS/bremsstrahlung; ARGON; 


BREMSSTRAHLUNG; KEV RANGE 01-10; KEV RANGE 100- 
1000; PHOTONS; SULFUR FLUORIDES; TARGETS 


22126 (INIS-SU-340/A, pp. 116) internuclear axis orienta- 
tion effects in molecular ion dissociation on the metal surface. 
Balashova, L.L. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-|ssledovatel'skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of the 
22. Conference on physics of charged particle interaction with crys- 
tals. Order Number DE93620575. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 3 refs. MOLECULAR IONS/dissociation; 
ALUMINIUM; CHARGE EXCHANGE; HYDROGEN IONS; DISSO- 
CIATION; ORIENTATION; SURFACES 


22127 (KFT/-92-49) The space-time and energy parameters 
of deuterium braking by the central collision with atoms. Ze- 
lenskij, V.F.; Nikiforov, V.I. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1992. [5p.] (In Russian). Order Number 
DE93624144. Source: OSTI; NTIS (US Sales Only); INIS. 

Parameters of deuteron braking by frontal collisions with immo- 
bile boron, palladium and gadolinium atoms were calculated using 
the programs and databases of the problem-oriented PERST sys- 
tem base version. Energy range of deuteron was 50-4000 eV, their 
slowing down was considered up to 0,01 eV kinetic energies. 7 
refs.; 8 figs. (author). 


22128 (NIFS-DATA-18) Electron impact excitation cross 
sections and effective collision strengths of N atom and N-like 
lons: A review of available data and recommendations. Kato, 
Takako. National Inst. for Fusion Science, Nagoya (Japan). Sep 
1992. 92p. Order Number DE93788278. Source: OSTI; NTIS; INIS. 

The cross sections and/or the effective collision strengths for ex- 
citation of N atom and N-like ions by electron impact are reviewed. 
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Main sources for data are listed and the recommended data 
sources are selected for each ion. The comparison of the cross 
sections is shown in Graphs. The fit parameters are given for the 
recommended effective collision strengths in a table; the effective 
collision strengths calculated therefrom are shown graphically. (au- 
thor). 


22129 (UCRL-JC—111650) Elastic and reactive collisions of 
atoms and molecules with neutral alkali clusters. Scheidemann, 
A. (Washington Univ., Seattle, WA (United States). Dept. of Chem- 
istry); Kresin, V.V. Lawrence Livermore National Lab., CA (United 
States). 14 Sep 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Grant DMR-89- 
13414. (CONF-920921-9: 6. international symposium on small 
particles and inorganic clusters, Chicago, IL (United States), 16-22 
Sep 1992). Order Number DE93009313. Source: OSTI; NTIS; 
GPO Dep. 

We have measured absolute integral cross sections for low- 
energy collisions of atoms and molecules with neutral sodium 
clusters over a wide cluster size range (n = 2-40). The cross sec- 
tions are exceptionally large, reaching values of thousands of 
square angstroms. Consequently, the scattering involves long-range 
interactions. The van der Waals force, acting either along (Nan + 
Nz) or in concert with the inelastic charge-transfer “harpooning” 
channel (Na, + Clo, Nan + O2) can describe the measurements. 
Using interaction parameters taken from spectroscopic studies of 
alkali clusters, we find very good agreement with the data. This 
provides a point of contact between beam scattering experiments 
and studies of cluster electromagnetic response properties. 


6644 Experimentally Derived Information On 
Atomic and Molecular Properties 


Refer also to citation(s) 20733 


22130 (KFK-5116) Raman spectroscopic and mass 
spectrometric investigations of the hydrogen isotopes 
and isotopically labelled methanes. Engelmann, U. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Radiochemie; Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Kernfusion; Karlsruhe Univ. (T.H.) (Germany). Fakultaet 
fuer Chemie. Dec 1992. 130p. (In German). Order Number 
DE93786034. Source: OSTI; NTIS (US Sales Only); INIS. 

Suitable analytical methods need to be developed and tested for 
process control and reliable tritium accountability within the fuel cy- 
cle of a fusion reactor. The analysis of all hydrogen isotopes and 
isotopically labelled methanes were taken as an example to 
examine the laser Raman spectroscopy combined with mass spec- 
trometry using an Omegatron. The Omegatron is suitable for the 
analysis of all hydrogen isotopes and the stable helium isotopes. 
The limits of the applicability of this mass spectrometer were 
shown by the analysis of mixtures of deuterated methanes. The 
Omegatron was also used for experiments of the radiochemical 
’Wilzbach’ exchange reaction between tritium and methanes. A 
laser Raman spectrometer for the analysis of gaseous mixtures 
containing tritium was designed and build using the single compo- 
nents. A tritium compatible, metal sealed Raman cell with windows 
of high optical quality and additional measures to minimize stray 
light was successfully employed for the first time. The Raman 
spectra of the hydrogen isotopes were measured in the pure rota- 
tion and in the rotation vibration branches and used for calibration. 
The deuterated methanes (CH,D,_,) were investigated by Raman 
spectroscopy, the measured wavenumbers assigned to the corre- 
sponding normal vibrations and the wavenumbers of the rotational 
fine structure summarized in tables. The normal vibrations of the 
tritiated methanes (CHxT4_,, CDxT4_,) produced via the 
*Wilzbach’ reaction were determined and assigned. The normal vi- 
brations of the CD,T4_, molecules were measured by Raman 
spectroscopy for the first time. (orig.). 


22131 (LA-12533-T) Partial cross sections in H— photode- 
tachment. Halka, M. Los Alamos National Lab., NM (United 
States). Apr 1993. 172p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93011570. Source: OSTI; NTIS; INIS; GPO Dep. 





This dissertation reports experimental measurements of partial 
decay cross sections in the H_ photodetachment spectrum. Ob- 
served decays of the 'Py H~**(n) doubly-excitedresonances to the 
H(N=2) continuum are reported for n=2,3, and 4 from 1990 runs in 
which the author participated. A recent analysis of 1989 data re- 
vealing effects of static electric fields on the partial decay spectrum 
above 13.5 eV is also presented. The experiments were performed 
at the High Resolution Atomic Beam Facility. the Los 
Alamos Meson Physics Facility, with a_ relativistic H-beam 
(6=0.842)intersecting a ND:YAG laser. Variation of the intersection 
angle amounts to Doppler-shifting the photon energy, allowing con- 
tinuous tuning of the laser energy as viewed from the moving ions’ 
frame. 


22132 (LBL-33327) Vibration-rotation-tunneling dynamics 
in small water clusters. Pugliano, N. Lawrence Berkeley Lab., CA 
(United States). Nov 1992. 150p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO03-76SF00098. Order 
Number DE93010427. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of this work is to characterize the intermolecular vibra- 
tions of small water clusters. Using tunable far infrared laser 
absorption spectroscopy, large amplitude vibration-rotation- 
tunneling (VRT) dynamics in vibrationally excited states of the water 
dimer and the water trimer are investigated. This study begins with 
the measurement of 12 VRT subbands, consisting of approximately 
230 transitions, which are assigned to an 82.6 cm—' intermolecular 
vibration of the water dimer-d,. Each of the VRT subbands origi- 
nate from K,’’=0 and terminate in either K,’=0 or 1. These data 
provide a complete characterization of the tunneling dynamics in 
the vibrationally excited state as well as definitive symmetry labels 
for all VRT energy levels. Furthermore, an accurate value for the 
A’ rotational constant is found to agree well with its corresponding 
ground state value. All other excited state rotational constants are 
fitted, and discussed in terms of the corresponding ground state 
constants. In this vibration, the quantum tunneling motions are de- 
termined to exhibit large dependencies with both the Ke’ quantum 
number and the vibrational coordinate, as is evidenced by the 
measured tunneling splittings. The generalized internal-axis-method 
treatment which has been developed to model the tunneling 
dynamics, is considered for the qualitative description of each tun- 
neling pathway, however, the variation of tunneling splittings with 
vibrational excitation indicate that the high barrier approximation 
does not appear to be applicable for this vibrational coordinate. The 
data are consistent with a motion possessing a’ symmetry, and the 
vibration is assigned as the v1. acceptor bending coordinate. This 
assignment is in agreement with the vibrational symmetry, the 
resultsof high level ab initio calculations, and preliminary data as- 
signed to the analogous vibration in the D20-DOH isotopomer. 


22133 (LBL-33473) Reaction and reorientation of electroni- 
cally excited H2(B). Pibel, C.D. Lawrence Berkeley Lab., CA 
(United States). Sep 1992. 227p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93010435. Source: OSTI; NTIS; GPO Dep. 

The room temperature rate (TR) constants for fluorescence 
quenching fluorescence of Hz, HD, and D2 B 'Z,* by “He were 
measured as a function of the initially excited rotational and vibra- 
tional level of the hydrogen molecule, and the RT rate constants 
for molecular angular momentum reorientation of Hz, HD and D2 
(B 1S, 7. v/=0, J/=1, M,=0) in collisions with He, Ne, Ar and H2(X 

Xy*) were also measured. Vibrational state dependence of the 
quenching cross sections fits a vibrationally adiabatic model of the 
quenching process. From the vibrational state dependence of the 
quenching cross section, the barrier height for the quenching reac- 
tion is found to be 250440 cm—', and the difference in the H-H 
stretching frequencies between H2(B) and the H2-He complex at 
the barrier to reaction is 140180 cm—'. The effective cross sec- 
tions for angular momentum reorientation in collisions of H2, HD, 
D. with He and Ne were found to be about 30 A? and were nearly 
the same for each isotope and with He and Ne as collision part- 
ners. Cross sections forreorientation of HD and De in collisions 
with Ar were 10.6+2.0 and 13.9+3.0 A?, respectively. Reorienta- 
tion of D2(B) in collisions with room temperature H2(X) occurs with 
a 7.643.4 A® cross section. Calculated cross sections using semi- 
classical and quantum close coupled methods give cross sections 
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for reorientation of H2(B) and D2(B) in collisions with He that agree 
quantitatively with experiment. Discrepancy between the calculated 
and experimental cross sections for HD(B)-HE are likely due to 
rotational relaxation in HD a Turbo PASCAL version of the data- 
taking program is included. 


22134 (UCRL-JC—109372) Dielectronic recombination mea- 
surements using the Electron Beam lon Trap. Knapp, D.A. 
Lawrence Livermore National Lab., CA (United States). 20 Nov 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9110313—7: North 
Atlantic Treaty Organization (NATO) workshop on recombination of 
atomic ions, Belfast (Ireland), 6-9 Oct 1991). Order Number 
DE93009310. Source: OSTI; NTIS; INIS; GPO Dep. 

We have used the Electron Beam lon Trap at LLNL to study di- 
electronic recombination in highly charged ions. Our technique is 
unique because we observe the x-rays from dielectronic recombi- 
nation at the same time we see x-rays from all other electron-ion 
interactions. We have recently taken high-resolution, state-selective 
data that resolves individual resonances. 


22135 (UCRL-JC—1 10486) Wave packet studies of the pre- 
dissociation of H3. Krause, J.L. (Lawrence Livermore National 
Lab., CA (United States)); Lengsfield, B.H.; Kulander, K.C.; Orel, 
A.E. Lawrence Livermore National Lab., CA (United States). 11 
May 1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9203238-1: North 
Atlantic Treaty Organization (NATO) advanced research workshop 
on time dependent quantum molecular dynamics: experiments and 
theory, Snowbird, UT (United States), 30 Mar - 3 apr 1992). Order 
Number DE93009238. Source: OSTI; NTIS; GPO Dep. 

In this paper, we present results of our first studies of the predis- 
sociation of the 3s Rydberg state of H3. We describe briefly the 
method we used to calculate the non-adiabatic coupling matrix ele- 
ments between the 3s state and the ground state, and then how 
we incorporate these couplings into a wave packet treatment of the 
dynamics. Finally, we show how the couplings affect the total 
dissociation rate, the product branching ratios and final state distri- 
butions. 


22136 (UCRL-JC—113259) Polarization dependence of the 
ionization of helium and neon by 120 femtosecond pulses at 
614 nm. Fittinghoff, D.N.; Bolton, P.R. Lawrence Livermore Na- 
tional Lab., CA (United States). 3 Mar 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9303119-1: 5. short wavelength: physics with 
intense laser pulses, San Diego, CA (United States), 29-31 Mar 
1993). Order Number DE93010514. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A strong polarization dependence is observed for the helium and 
neon ion yields for the higher charge states produced by 120-fs 
pulses of 614-nm light. 
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22137 (DOE/ER/40333-122) Exotic atoms and leptonic 
conservations: Technical progress report, February 1, 1990- 
January 31, 1991. Kunselman, R. Wyoming Univ., Laramie, WY 
(United States). 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER40333. (COO-2197- 
122). Order Number DE93010241. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The major 1989 efforts have been on two aspects of experi- 
ments at TRIUMF. One effort was production of muonic hydrogen 
and muonic deuterium into a vacuum. The study includes rates 
relevant to muon-catalyzed fusion, and if there are found an ade- 
quate number of muons in the 2-S state, then precision energies 
will be measured. The second effort was to develop plans for 
kaonic atoms at the kaon factory. In addition, analyses from the 
experiments with pionic atoms at LAMPF were completed. 


22138 (DOE/ER/40333-133) Exotic atoms: Technical 
progress report, February 1, 1992-January 31, 1993. Kunsel- 
man, R. Wyoming Univ., Laramie, WY (United States). 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FG02-87ER40333. (COO-2197-133). Order Number 
DE93010242. Source: OSTI; NTIS; INIS; GPO Dep. 

The experiments use a solid hydrogen layer to form muonic hy- 
drogen isotopes that escape into vacuum. The method relies on 
transfer of the muon from protium to either a deuteron or a triton. 
The resulting muonic deuterium or muonic tritium will not immedi- 
ately thermalize because of the very low elastic cross sections, and 
may be emitted from the surface of the layer. Measurements which 
detect decay electrons, muonic x-rays, and fusion products have 
been used to study the processes. A target has been constructed 
which exploits muonic atom emission in order to learn more about 
the energy dependence of transfer and muon molecular formation. 


22139 (DOE/ER/40333-134) Muon transfer from _ hot 
muonic hydrogen atoms to neon. Jacot-Guillarmod, R. (Fribourg 
Univ. (Switzerland). Inst. de Physique); Bailey, J.M.; Beer, G.A.; 
Knowles, P.E.; Mason, G.R.; Olin, A.; Beveridge, J.L.; Marshall, 
G.M.; Brewer, J.H.; Forster, B.M.; Huber, T.M.; Kammel, P. 
Wyoming Univ., Laramie, WY (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States); Natural 
Sciences and Engineering Research Council of Canada, Ottawa, 
ON (Canada); Swiss National Science Foundation, Bern (Switzer- 
land). DOE Contract FG02-87ER40333. (CONF-9206276-3: Muon 
‘92 workshop, Uppsala (Sweden), 28 Jun - 3 jul 1992). Order Num- 
ber DE93010250. Source: OSTI; NTIS; INIS; GPO Dep. 

A negative muon beam has been directed on adjacent solid lay- 
ers of hydrogen and neon. Three targets differing by their deuterium 
concentration were investigated. Muonic hydrogen atoms can drift 
to the neon layer where the muon is immediately transferred. The 
time structure of the muonic neon X-rays follows the exponential 
law with a disappearance rate corresponding to the one of y-P 
atoms in each target. The rates App, and Apg can be extracted. 


22140 (IC—93/6) Empirical tight-binding parameters for 
solid Cg. Tit, N.; Kumar, V. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1993. [18p.] Order Number 
DE93623061. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a tight-binding model for the electronic structure of 
Cg using four (1s and 3p) orbitals per carbon atom. The model 
has been developed by fitting the tight-binding parameters to the 
ab-initio pseudopotential calculation of Troullier and Martins (Phys. 
Rev. B46, 1754 (1992)) in the face-centered cubic (Fm3-bar) 
phase. Following this, calculations of the energy bands and the 
density of electronic states have been carried out as a function of 
the lattice constant. Good agreement has been obtained with the 
observed lattice-constant dependence of T, using McMillan’s for- 
mula. Furthermore, calculations of the electronic structure are 
presented in the simple cubic (Pa3-bar) phase. (author). 43 refs, 3 
figs, 1 tab. 


22141 (IC—93/52) Are Sbg, (n>1) clusters weakly interact- 
ing tetrahedra?. Kumar, V. International Centre for Theoretical 
Physics, Trieste (Italy). Mar 1993. [14p.] Order Number 
DE93624909. Source: OSTI; NTIS (US Sales Only); INIS. 

The electronic and atomic structure of Sb, and Sbg clusters is 
studied using the ab-initio molecular dynamics method in the local 
density approximation. While for Sb, we obtain a regular tetrahe- 
dron to be about 2.0 eV lower in energy than a bent rhombus, for 
Sbg two structures, (1) two weakly interaction tetrahedra and (2) a 
bent rhombus interacting with a stretched tetrahedron, obtained 
from the simulated annealing lie only within about 0.1 eV indicating 
the importance of the bent rhombus structure for larger clusters. As 
compared to two isolated tetrahedra, the binding energy of Sbg is 
about 0.5 eV. Our results are thus in excellent agreement with the 
experimental data which show predominantly the abundance of 
tetramers above room temperature. (author). 18 refs, 5 figs, 1 tab. 
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Refer also to citation(s) 20215, 20228, 20238, 20674, 20693, 
20695, 20701, 20702, 21104 


22142 (DOE/ER/14303-1) Stability and dynamics of spatio- 
temporal structures: Progress report, September 15, 
1992-September 15, 1993. Riecke, H. Northwestern Univ., 
Evanston, IL (United States). Dept. of Engineering Sciences and 
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Applied Mathematics. Mar 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER14303. 
Order Number DE93011374. Source: OSTI; NTIS; GPO Dep. 

The main goal of the project supported in this grant is to con- 
tribute to the understanding of localized spatial and spatio-temporal 
structures far from thermodynamic equilibrium. Here we report on 
our progress in the study of two classes of systems. (1) We have 
started to investigate localized wave-pulses in binary-mixture con- 
vection. This work is based on our recently derived extension of 
the conventionally used complex Ginzburg-Landau equations. We 
are considering three regimes: Dispersion-iess supercritical waves; 
strongly dispersive subcritical waves; and localized waves as bound 
states of fronts between dispersionless subcritical waves and the 
motionless conductive state. (2) We have completed our investiga- 
tion of steady domain structures in which domains of structures 
with different wave numbers alternate, separated by domain walls. 
In particular, we have studied their regimes of existence and stabil- 
ity within the framework of a Ginzburg-Landau equation and have 
compared it to previous results. Those were based on a long- 
wavelength approximation, which misses certain aspects which 
turn out to be important for the stability of the domain structures in 
realistic situations. In addition, we give a description of our work on 
resonantly forced waves in two-dimensional anisotropic systems. 


22143 (DOE/ER/251239-T1) Stability, bifurcation, and con- 
trol of Hamiltonian systems. Marsden, J.E. (California Univ., 
Berkeley, CA (United States). Dept. of Mathematics); Ratiu, T.S. 
California Univ., Berkeley, CA (United States). Dept. of Mathemat- 
ics. [1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States). 
DOE Contract FG03-92ER25129. Order Number DE93012103. 
Source: OSTI; NTIS; GPO Dep. 

Work is being done on dissipation-induced instabilities, gyro- 
scopic stabilization and its destruction by a small damping for both 
finite dimensional and certain infinite dimensional systems (such as 
rotating rods, strings), nonabelian and abelian cases, Euler- 
Lagrange-Poincare equations, the Routhian having a form of a 
Lagrangian with a gyroscopic term, Euler-Lagrange equations, etc. 


22144 (DOE/FTR—93010284) [Collaborative studies of pola- 
ronic phenomena in solids]: Foreign trip report, August 
31—October 15, 1992. Emin, D. Sandia National Labs., Albu- 
querque, NM (United States). 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93010284. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A group at Ecole Polytechnique Federale de Lausanne has been 
studying transport in low-mobility solids (borides, transition-metal 
oxides and polymers) for many years. Professor Zuppiroli invited 
me to visit this group for a month in order to collaborate on pro- 
jects and to organize future collaborations on boron-rich solids. A 
collaborative effort on electronic transport in a transition-metal ox- 
ide (Anatase TiO2) was completed during this visit. Substantial 
progress on understanding experimentals on radiation damage in 
boron carbides and the magnetic susceptibilities in polymers was 
also made. A collaborative study of how disorder induces small- 
polaron formation was initiated with Professor M.N. Bussac of 
Ecole Polytechnique (Paris, France). In addition, | gave formal 
seminars on Small-Polaron Formation and Motion in Disordered 
Solids, Transport Properties of Boron Carbides, and Large Bipo- 
larons and Superconductivity. 


22145 (IC-93/7) Incomplete melting of the Au(100) surface. 
Bilalbegovic, G.; Tosatti, E. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1993. [386p.] Order Number 
DE93623192. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the high-temperature disordering of the reconstructed 
Au(100) surface by molecular dynamics simulation using a many- 
body interatomic potential. We find that the surface deconstructs at 
0.8Tm in good agreement with experimental data, but proper sur- 
face melting does not occur close to the bulk melting point. Instead 
there is an in-plane disordering of the two topmost layers. The 
thickness of the disordered region remains constant with increasing 
temperature, indicating blocked, or incomplete, melting of the (100) 





crystalline substrate. An analysis of the structure reveals that crys- 
talline and disordered islands coexist on two first surface layers for 
temperature between deconstruction and bulk melting. (author). 24 
refs, 10 figs. 


22146 (1C-93/15) Effect of fractons and magnons in dilute 
ferromagnets on resistivity. Li Jianxin (International Centre for 
Theoretical Physics, Trieste (Italy)); Jiang Qing; Tian Decheng. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Jan 1993. 
[13p.] Order Number DE93623189. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Based on the s - d exchange model, we investigate the 
temperature-dependent resistivity arising from the scattering of 
electrons off fractons and magnons in dilute Heisenberg ferromag- 
nets on three-dimensional bond percolation network. The results 
indicate that the contribution of fracton scatterings to the resistivity 
varies from T3/* to T* dependence as the concentration of bonds 
approaches the percolation threshold, while the magnon scattering 
contributes a resistivity varying as T°/* regardless of the changes 
in concentration of bonds. (author). 21 refs, 4 figs. 


22147 (1C-93/17) On the theory of the decaying developed 
turbulence with spontaneous parity violation. Adzhemyan, L.T. 
(St. Petersburg Univ., St. Petersburg (Russian Federation). Faculty 
of Physics); Hnatich, M.; Horvath, D.; Stehlik, M. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Jan 1993. [10p.] Grant 
SAV 2/999036/92. Order Number DE93623190. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The statistical approach of maximal randomness of the velocity 
field is extended for the case of decaying turbulence with sponta- 
neous parity violation. The set of self-consistent equations in 
one-loop approximation is obtained. It is without the infrared and 
ultraviolet divergences and has a scaling solution which leads to 
Kolmogorov spectrum in inertial range of wave numbers K and 
gives the well-known time-dependence laws for integral turbulence 
scale r¢(t)=t?/5 and turbulent energy per mass e(t) x t~®/5. The 
set of equations for scaling functions of energy and helicity spectral 
density, depending only on dimensionless parameter kre, is pre- 
sented. (author). 8 refs. ‘ 


22148 (IC-93/18) Diluted Ising spin 1/2 lattice with an arbi- 
trary coordination number. Bach Thanh Cong; El Amraoui, Y. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1993. [13p.] Order Number DE93623191. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A useful representation for the Callen identity in the case of spin 
1/2 is introduced by a simple technique. The phase diagrams, 
percolation problems of the diluted Ising lattice with arbitrary coor- 
dination number z are also discussed. (author). 12 refs, 5 figs. 


22149 (IC—93/42) Kinetic growth of random-like and 
ballistic-like deposition models. Wei Wang; Cerdeira, H.A. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Mar 1993. 
[19p.] Order Number DE93624946. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The pattern structure and the scaling behaviour of the surface 
width for two deposition models of two kinds of particles, particle-A 
with a probability 1-P and particle-C with a probability P, depositing 
on a (1+1)-dimensional substrate are studied. For model |, a 
random-like deposition model, the pattern has a compact structure, 
and the surface width growth only depends on the time, W x t'/? 
for the early stage and W ~ tA) for the intermediate time where 6 
is a function of P, as well as W x= P~—7 for the later time. For 
model Il, a ballistic-like deposition model, the pattern and scaling 
behaviour are similar to the ballistic deposition. The scaling of the 
surface width is W ~ t9) for the early stage of growth, and W ~ 
L@ for later stage. The exponent £ is of function of P while a is in- 
dependent of P. (author). 13 refs, 5 figs, 2 tabs. 


22150 (IC—93/71) Lattice relaxation theory of localized ex- 
citations in quasi-one-dimensional systems. Wang Chuilin 
(China Center of Advanced Science and Technology, Beijing 
(China)); Su Zhaobin; Yu Lu. International Centre for Theoretical 
Physics, Trieste (Italy). Apr 1993. [20p.] Order Number 
DE93624947. Source: OSTI; NTIS (US Sales Only); INIS. 
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The lattice relaxation theory developed earlier by Su and Yu for 
solitons and polarons in conducting polymers is applied to systems 
with both electron-phonon and electron-electron interactions, de- 
scribed by a single band Peieris-Hubbard model. The localized 
excitations in the competing bond-order-wave (BOW), charge- 
density-wave (CDW) and spin-density-wave (SDW) systems show 
interesting new features in their dynamics. In particular, a non- 
monotonic dependence of the relaxation rate on the coupling 
strength is predicted from the theory. The possible connection of 
this effect with photo-luminescence experiments is discussed. Simi- 
lar phenomena may occur in other quasi-one-dimensional systems 
as well. (author). 21 refs, 4 figs. 


22151 (Juel—2672) Critical behavior of interfaces and mem- 
branes. Grotehans, S. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Festkoerperforschung; Muenchen Univ. (Ger- 
many). Sep 1992. 93p. (In German). Order Number DE93786043. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The phase transition of a manifold from a state bound to a sur- 
face to an unbound state is considered. The manifold feels an 
effective external potential which is motivated by the respective 
physical system. A general classification transition is presented. 
Within this scheme the phase transition depends on the external 
potential and on the lateral dimension of the manifold. Two classes 
of potentials were investigated. Potentials of the first class contain 
a hard wall. This hard wall prevents the use of perturbation or lin- 
earization methods. However, the approximate renormalization 
group is nonlinear and the conditions of a hard wall can be consid- 
ered. It turns out that the limit d — 3 for interfaces is nonanalytic, 
since the renormalization group has no fixed points at d = 3 any- 
more where d = 3 is just the dimension in which the interface is 
marginal i.e. logarithmically rough. Ind > 3 one expects mean field 
behaviour of the phase transition. In contrast to bulk critical phe- 
nomena one finds a nonanalytic behaviour of the renormalization 
group when the upper critical dimension is reached. This shows up 
in a complex bifurcation structure of the fixed points. This limit is 
studied in detail for wetting and adhesion phenomena. Symmetrical 
potentials are the second class which are considered. The order of 
the phase transition for this class is also investigated. Motivated by 
the calculations for potentials with a hard wall the limit d — 3 is 
again studied. (orig./GSCH). 


22152 (LBL-33517) The onset of vortex turbulence. Huber, 
G. (Boston Univ., MA (United States). Center for Polymer Studies). 
Lawrence Berkeley Lab., CA (United States). Dec 1992. 98p 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract ACO3-76SFO00098. Order Number 
DE93010424. Source: OSTI; NTIS; GPO Dep. 

It is the goal of this thesis to investigate some of the unusual 
and spectacular properties near the transition to turbulence in a 
two-dimensional field of limit-cycle oscillators. Of particular interest 
are the dynamics of topological defects (vortices) associated with 
the onset of turbulence. The complex Ginzburg-Landau equation 
describes an extended reaction-diffusion system close to the bifur- 
cation of a steady state into a stable, periodic orbit. In the jargon of 
nonlinear dynamics, it is the amplitude equation corresponding to a 
Hopf bifurcation. Because of the generality of the assumptions un- 
der which it is derived, the complex Ginzburg-Landau equation 
describes systems in contexts other than chemical reactions with 
diffusion. Examples include Rayleigh-Benard convection and the 
phase fields of multimode lasers. The reaction-diffusion model is 
however, a sufficiently general model to frame our discussion. 


22153 (RISO-R-628(EN)) Proceedings of the joint Nordic 
spring meeting '92. Lindgaard, P.-A. (ed.). Risoe Nationa! Lab., 
Roskilde (Denmark). Physics Dept. May 1992. [346p.] (CONF- 
9205342-: Joint Nordic spring meeting '92; 3. Nordic conference 
on surface science; 6. Nordic symposium on computer simulation; 
3. Nordic symposium on superconductivity, Nyborg (Denmark), 7- 
10 May 1992). Order Number DE93624440. Source: OSTI; NTIS; 
INIS. 

Proceedings in the form of extended abstracts of the Joint 
Nordic Spring Meeting '92 including the 3rd Nordic Conference on 
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Surface Science, the 6th Nordic Symposium on Computer Simula- 
tion, and 3rd Nordic Symposium on Superconductivity. In addition 
there are contributions from workshops on the Physics of Small 
Cluster, on Soft Condensed Matter Physics and from an Electronic 
Properties Workshop. The proceedings constrain over 300 contri- 
butions on the mentioned subjects. Further, there are several 
contributions on general solid state subjects, magnetism, semicon- 
ductors etc. (au) (4 tabs., 187 ills., 931 refs.) 


22154 (SAND-—92-2239C) Finite element simulation of the 
2D collapse of a polyelectrolyte gel disk. Segalman, D. (Sandia 
National Labs., Albuquerque, NM (United States)); Witkowski, W.; 
Rao, R.; Adolf, D.; Shahinpoor, M. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930171-—3: SPIE smart structures and materials ‘93 meet- 
ing, Albuquerque, NM (United States), 31 Jan - 4 feb 1993). Order 
Number DE93010693. Source: OSTI; NTIS; GPO Dep. 

Theoretical models describing the dynamic behavior of the ex- 
pansion and contraction of polyelectrolyte gels present numerically 
challenging problems. This paper describes how a method of 
weighted residuals approach has been used to solve the two- 
dimensional governing system of equations by finite element 
analysis. The modulation of the imbibition/expulsion of solvent by a 
gel disk is studied as an example 


22155 (SAND-93-0260C) Parallel molecular dynamics with 
the embedded atom method. Plimpton, S.J.; Hendrickson, B.A. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921101-—110: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93010683. 


Source: OSTI; NTIS; GPO Dep. 
Parallel computing offers new capabilities for using molecular dy- 
namics (MD) to simulate larger numbers of atoms and longer time 


scales. In this paper we discuss two methods we have used to 
implement the embedded atom method (EAM) formalism for molec- 
ular dynamics on multiple-instruction/multiple-data (MIMD) parallel 
computers. The first method (atom-decomposition) is simple and 
suitable for small numbers of atoms. The second method (force- 
decomposition) is new and is particularly appropriate for the EAM 
because all the computations are between pairs of atoms. Both 
methods have the advantage of not requiring any geometric infor- 
mation about the physical domain being simulated. We present 
timing results for the two parallel methods on a benchmark EAM 
problem and briefly indicate how the methods can be used in other 
kinds of materials MD simulations. 


22156 (SAND—93-0878C) Examination of wall functions for 
a Parabolized Navier-Stokes code for supersonic flow. Als- 
brooks, T.H. (New Mexico Univ., Albuquerque, NM (United States). 
Dept. of Mechanical Engineering). Sandia National Labs., Albu- 
querque, NM (United States); New Mexico Univ., Albuquerque, NM 
(United States). Dept. of Mechanical Engineering. [1993]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9304118—1: American Institute 
of Aeronautics and Astronautics (AIAA) Region 4 student confer- 
ence, Houston, TX (United States), 1-3 Apr 1993). Order Number 
DE93011590. Source: OSTI; NTIS; GPO Dep. 

Solutions from a Parabolized Navier-Stokes (PNS) code with an 
algebraic turbulence model are compared with wall functions. The 
wall functions represent the turbulent flow profiles in the viscous 
sublayer, thus removing many grid points from the solution proce- 
dure. The wall functions are intended to replace the computed 
profiles between the body surface and a match point in the loga- 
rithmic region. A supersonic adiabatic flow case was examined 
first. This adiabatic case indicates close agreement between com- 
puted velocity profiles near the wall and the wall function for a 
limited range of suitable match points in the logarithmic region. In 
an attempt to improve marching stability, a laminar to turbulent 
transition routine was implemented at the start of the PNS code. 
Implementing the wall function with the transitional routine in the 
PNS code is expected to reduce computational time while main- 
taining good accuracy in computed skin friction. 
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Refer also to citation(s) 19113, 20331, 20334, 20506, 20599, 
21206, 22112 


22157 (BNL-48610) X-ray and neutron scattering studies 
of magnetic critical fluctuations in holmium. Thurston, T.R. 
(Brookhaven National Lab., Upton, NY (United States)); Helgesen, 
G.; Gibbs, D.; Shirane, G.; Hill, J.P.; Gaulin, B.D. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1993]. 11p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract ACO2- 
76CH00016. Grant DMR-90-07825. (CONF-9301101—1: Workshop 
on the use of neutrons and x-rays in the study of magnetism, 
Grenoble (France), 21-24 Jan 1993). Order Number DE93010873. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We describe measurements of the magnetic critical fluctuations 
of holmium by x-ray scattering techniques. The x-ray results are 
compared to those obtained in neutron scattering experiments per- 
formed on the same sample. 


22158 (BNL-48629) Nuclear Bragg scattering studies in 
57Fe with synchrotron radiation. Haustein, P.E. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-930195—2: 2. Nassau Moessbauer con- 
ference, Garden City, NY (United States), 8 Jan 1993). Order 
Number DE93009804. Source: OSTI; NTIS; INIS; GPO Dep. 
Studies of nuclear Bragg x-ray scattering of synchrotron radia- 
tion, using crystals of a-°’Fe203, have been carried out at the 
NSLS at Brookhaven National Laboratory and at the Cornell Uni- 
versity CHESS facility. These studies have demonstrated that 
nuclear resonance states can be used to produce filtered x-ray 
beams which have extremely narrow bandwidth, small angular di- 
vergence and unique polarization and temporal properties. this 
combination of characteristics, unobtainable with radioactive 
sources, makes synchrotron-based Moessbauer spectroscopy 
feasible and is an important complement to existing methods. A re- 
view of the experimental methodology is presented. As well as 
some suggestions for fuller exploitation of this new technique. 


22159 (CONF-8906311—, pp. 5-14) Three-axis spectrometer 
(TAS)/backscattering. Shapiro, S.M. (Brookhaven National Lab., 
Upton, NY (US)); Alefeld, B.; Funahashi, S.; Heidemann, A.; Lynn, 
J.W.; Nicklow, R.M.; Zarestky, J.L. Oak Ridge National Lab., TN 
(United States). Jul 1990. From ORNL/BNL workshop on neutron 
scattering instrumentation at high flux reactors; Oak Ridge, TN 
(United States); 5-7 Jun 1989. In Proceedings of the Oak Ridge 
National Laboratory/Brookhaven National Laboratory workshop on 
neutron scattering instrumentation at high-flux reactors. 74p. Order 
Number DE91001003. Source: NTIS, PC A04/MF A01. 

The three-axis spectrometer (TAS) is about 30 years old and has 
been the instrument of choice in measuring collective excitation in 
single crystals where the experimenter is interested in studying in 
detail a specific region in Q and w-space. Its advantages are that it 
concentrates its spectral resolution on a specific region of Q and w; 
its resolution, as well as energy and wavevector range can be eas- 
ily varied; and the data are directly proportional to S(Q,w). The 
TAS has survived nearly intact since its invention by Brockhouse 
over 30 years ago. The major improvements have been develop- 
ments in monochromators (principally the use of pyrolytic graphite 
(PG) and beam focusing), PG filters, use of air pads, and more 
sophisticated computer control. In the early days of ILL, new varia- 
tions of the triple-axis instrument were considered largely because 
of intensity limitations. With the increased flux of the ANS, some of 
these abandoned ideas should be reconsidered since they may 
now be feasible. In the proposed ANS experiment, there are two 3- 
axis instruments on thermal beams. This is inadequate and one or 
two more should be considered. It may also be worthwhile to con- 
sider one instrument with less vertical divergence for measuring 
excitations at small reduced wavevectors where vertical resolution 
distorts the spectrum. The various instrumentation of the TAS is 
discussed in this report. 





22160 (CONF-8906311-—, pp. 15-23) Time-of-flight. Passell, 
L. (Brookhaven National Lab., Upton, NY (US)); Carpenter, J.M.; 
Copley, J.R.D.; Dorner, B.; Ito, Yuji. Oak Ridge National Lab., TN 
(United States). Jul 1990. From ORNL/BNL workshop on neutron 
scattering instrumentation at high flux reactors; Oak Ridge, TN 
(United States); 5-7 Jun 1989. In Proceedings of the Oak Ridge 
National Laboratory/Brookhaven National Laboratory workshop on 
neutron scattering instrumentation at high-flux reactors. 74p. Order 
Number DE91001003. Source: NTIS, PC A04/MF A01. 

It was initially agreed that since almost all of the time-of-flight 
spectroscopy currently done at steady-state reactors involves 
energy transfers less than about 50 meV, our review should be re- 
stricted to instrumentation for this energy transfer range. Four basic 
questions were addressed: (1) Of the well-established time-of flight 
methods, which ones would continue to be used at higher flux re- 
actors? (2) What currently little-used time-of-flight techniques 
might, with further development, be of value at higher flux reac- 
tors? (3) What new and as yet untested time-of-flight concepts 
appear to be promising enough to justify a substantial research 
and development effort? and (4) In what ways could time-of-flight 
spectroscopy benefit from the development of new components 
and from improvement of existing components? 


22161 (CONF-8906311—, pp. 25-30) Single crystal diffrac- 
tion. Axe, J.D. (Brookhaven National Lab., Upton, NY (US)); 
Schoenborn, B.; Brown, P.J.; Mason, S.; Cable, J.W.; Wilkinson, 
M.K. Oak Ridge National Lab., TN (United States). Jul 1990. From 
ORNUBNL workshop on neutron scattering instrumentation at high 
flux reactors; Oak Ridge, TN (United States); 5-7 Jun 1989. In 
Proceedings of the Oak Ridge National Laboratory/Brookhaven Na- 
tional Laboratory workshop on neutron scattering instrumentation at 
high-flux reactors. 74p. Order Number DE91001003. Source: 
NTIS, PC AO4/MF AO01. 

Crystallographic techniques are used in many scientific fields, 
and, at first instance, all applications appear to use the same the- 
ory and instrumentation. However a closer look at the requirements 
posed by the different fields reveals that the strategies for both 
analysis and data collection employ quite different approaches, 
based on widely different demands. In the following sections we 
highlight the differences between the major usages of neutron crys- 
tallography. From a perusal of the different requirements, it is clear 
that several different instruments are required, some with overlap- 
ping characteristics. We do not specifically address the number of 
instruments required in each category, but some comments on the 
total usage are given in each section. 


22162 (CONF-8906311-, pp. 31-37) Powder/liquids diffrac- 
tion. Moon, R.M. (Oak Ridge National Lab., TN (US)); 
Fernandez-Baca, J.A.; Hewat, A.; Jorgensen, J.D.; Kamitakahara, 
W.; Powell, B.M.; Yelon, W.B. Oak Ridge National Lab., TN (United 
States). Jul 1990. From ORNL/BNL workshop on neutron scatter- 
ing instrumentation at high flux reactors; Oak Ridge, TN (United 
States); 5-7 Jun 1989. In Proceedings of the Oak Ridge National 
Laboratory/Brookhaven National Laboratory workshop on neutron 
scattering instrumentation at high-flux reactors. 74p. Order Num- 
ber DE91001003. Source: NTIS, PC A04/MF A01. 

Powder diffraction has proven to be one of the most productive 
techniques within the full array of neutron scattering experiments. 
The experiments are simple in concept, easy to perform, and 
therefore, are suitable for large numbers of outside users. Data 
analysis is straightforward and readily achieved with modem com- 
puters. We have discussed the general architecture of six different 
instruments in an effort to cover the full range of application of 
powder and liquid diffraction. For each case, we have tried to iden- 
tify those elements of the instrument for which additional R&D is 
needed. The selected instruments are as follows: (1) High- 
resolution Powder Diffractometer (HRPD); (2) Structure Refinement 
Powder Diffractometer (SRPD); (3) Real-Time Powder Diffractome- 
ter (RTPD); (4) Texture Diffractometer (TXD); (5) Residual Stress 
Diffractometer (RSD); and (6) Liquid Diffractometer (LD) Design 
specifications for these instruments are given in Table 5.1. We real- 
ize that with a limited total number of instruments at the ANS it 
may not be possible to build all on our list. In particular, it may be 
necessary to seek a design combining the functions of the TXD 
and the RSD into a single instrument. 
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22163 (CONF-8906311—, pp. 39-47) Smallangle scattering 
and reflectometry. Felcher, G.P. (Argonne National Lab., IL (US)); 
Schneider, D.; Farnoux, B.; Majkrzak, C.; Spooner, S.; Wignall, G.; 
Timmins, P.; White, J. Oak Ridge National Lab., TN (United 
States). Jul 1990. From ORNL/BNL workshop on neutron scatter- 
ing instrumentation at high flux reactors; Oak Ridge, TN (United 
States); 5-7 Jun 1989. In Proceedings of the Oak Ridge National 
Laboratory/Brookhaven National Laboratory workshop on neutron 
scattering instrumentation at high-flux reactors. 74p. Order Num- 
ber DE91001003. Source: NTIS, PC A04/MF A01. 

The requirements of the more complex current neutron small- 
angle programs define the design goals for a new spectrometer. 
Among these benchmark experiments are investigations in molecu- 
lar biology, physical chemistry, metallurgy, and polymer science. 
These selected applications utilize careful management of scatter- 
ing contrast, for instance by applying deuterochemistry or genetic 


engineering, and seek optimal exploitation of signal-to-noise mar- 
gins. 


22164 (CONF-8906311-, pp. 49-59) Special techniques. 
Hayter, J. (Oak Ridge National Lab., TN (US)); Mook, H.A.; Pynn, 
R.; Sinha, S.K.; Steyerl, A.; Werner, S.A. Oak Ridge National Lab.., 
TN (United States). Jul 1990. From ORNL/BNL workshop on neu- 
tron scattering instrumentation at high flux reactors; Oak Ridge, TN 
(United States); 5-7 Jun 1989. In Proceedings of the Oak Ridge 
National Laboratory/Brookhaven National Laboratory workshop on 
neutron scattering instrumentation at high-flux reactors. 74p. Order 
Number DE91001003. Source: NTIS, PC AO4/MF A01. 

The techniques considered by this working group fall mainly into 
three areas: neutron interferometry, neutron spin echo, and meth- 
ods involving very cold or ultracold neutrons. However, a variety of 
other ideas that fell outside the scope of the other groups were 
also considered; these were either new techniques, or previously 
unused old ideas which were reassessed in terms of the high flux 
which will become available when the Advanced Neutron Source 
(ANS) comes online. 


22165 (CONF-8906311-, pp. 61-68) Detectors. Child, H.R. 
(Oak Ridge National Lab., TN (US)); Davidson, J.B.; McElhaney, 
S.A.; Berliner, R.R.; Kopp, M.; Seeger, P.A.; Smith, G. Oak Ridge 
National Lab., TN (United States). Jul 1990. From ORNL/BNL 
workshop on neutron scattering instrumentation at high flux reac- 
tors; Oak Ridge, TN (United States); 5-7 Jun 1989. In Proceedings 
of the Oak Ridge National Laboratory/Brookhaven National Labora- 
tory workshop on neutron scattering instrumentation at high-flux 
reactors. 74p. Order Number DE91001003. Source: NTIS, PC 
A04/MF A01. 

This report summarizes a set of discussions at the detector 
group roundtable at the workshop. Topics include instrument re- 
quirements for neutron counters for powder and liquid diffraction, 
scintillators, two-dimensional gas detectors with parallel electronic 
readout, one-dimensional gas detectors, single crystal diffraction, 
triple-axis backscattering, and time-of-flight spectrometers. Also 
discussed are research efforts for TV and related systems, semi- 
conductors, scintillators, and Anger cameras. 


22166 (CONF-9209221-) DOE workshop meeting on the 
application of positron spectroscopy to materials sciences: 
Proceedings. Zeigler, C.H. (comp.). Oak Ridge National Lab., TN 
(United States). Apr 1993. 395p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Department of Energy (DOE) task force meeting workshop on the 
application of positron spectroscopy to materials sciences; Miranch 
Mirage, CA (United States); 9-11 Sep 1992. Order Number 
DE93012784. Source: OSTI; NTIS; GPO Dep. 

Positron spectroscopy has advanced to the point where it is in 
the best interest of DOE to assess past progress and to identify re- 
search needs/opportunities that can be exploited to advance the 
understanding of materials problems important to DOE. Purpose of 
the workshop is to identify areas of materials science where 
positron spectroscopy can serve to advance goals of DOE in en- 
ergy research: problem areas for which positron spectroscopy can 
serve as a unique or complementary tool for materials characteriza- 
tion and analysis, possible sources of positrons at high intensities 
and instrumentation, and possible applications (defect profiles at 
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surfaces/interfaces, composite materials, superconductors). Sepa- 


rate abstracts and indexing were prepared for the 23 papers. 


22167 (INIS-SU-340/A, pp. 122) Study of Nd,CuO,_; crys- 
tal structure. Borovik, A.S.; Kovaleva, E.A.; Makarov, V.I. AN 
SSSR, Makhachkala (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssiedovatel'skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 1 ref., 1 fig. CUPRATES/lattice parame- 
ters; NEODYMIUM COMPOUNDS lattice parameters; ANGULAR 
DISTRIBUTION; COMPUTERIZED SIMULATION; CUPRATES; 
ELASTIC SCATTERING; HELIUM IONS; MEV RANGE 01-10; 
MONOCRYSTALS; ORIENTATION 


22168 (JAERI-M-—92-173) Dynamic behaviors of fragments 
ejected from the surface of carbon materials by laser ablation. 
Yoda, Osamu (Japan Atomic Energy Research Inst., Takasaki, 
Gunma (Japan). Takasaki Radiation Chemistry Research Establish- 
ment); Miyashita, Atsumi; Ohyanagi, Takasumi; Murakami, Kouichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 1992. 
35p. Order Number DE93788620. Source: OSTI; NTIS; INIS. 

A time-resolved X-ray absorption spectroscopy apparatus in the 
laboratory scale has been set-up by utilizing laser plasmas as an 
X-ray source. One of the major objectives using this apparatus is 
to observe X-ray absorption fine structures (XAFS) of various ma- 
terials during materials processing in an energy region between 
100 eV and 3 keV. For this purpose, we have provided two sets of 
optical and detecting systems. The most intense X-rays are gener- 
ated from Au plasma and the intensity reaches as high as 107° 
photons/pulse in 27 steradian in the energy region below 300 eV. 
The energy resolution of the spectrometer AE/E has been deter- 
mined to be 5 x 10°. The dynamic behavior of fragments ejected 
from the surface by laser ablation has been observed for a carbon 
rod and a pellet of Cgy powder. Dominant fragments removed from 
the carbon rod have been found to be clusters, neutral atoms and 
ions. Maximum velocities of ejected clusters and atoms have been 
estimated to be less than 1.4 x 10* m/s and more than 2 x 10* m/ 
S, respectively. Ceo molecules have been removed from the pellet 
surface without decomposition by mild laser ablation. X-ray photo- 
electron measurements suggest that some reorganization has 
occurred on the surface of the ablated Ce¢p pellet. A periodic struc- 
ture has been discovered on the laser ablated Cg, pellet and the 
spacing of that periodic structure is explained by the surface scat- 
tering model. (author). 


22169 (KEK-PROC—92-10) Proceedings of the workshop on 
formation of supermolecular structures in composite fluid: 
Phase rule and dynamics. Tanaka, Fumihiko (Tokyo Univ. of 
Agriculture and Technology. Fuchu (Japan). Faculty of general Ed- 
ucation); Ohta, Takao; Ikeda, Hironobu (eds.). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Oct 1992. 85p. (In 
Japanese, English). (CONF-9207190—: Workshop on formation of 
supermolecular structures in composite fluid: phase rule and dy- 
namics, Tsukuba (Japan), 2-3 Jul 1992). Order Number 
DE93782887. Source: OSTI; NTIS; INIS. 

This is the report of the titled workshop held at the National Lab- 
oratory for High Energy Physics on July 2 and 3, 1992. This 
workshop was planned as a part of the research project on the uti- 
lization of booster neutrons in this Laboratory, and is one of the 
attempts to apply the technique of neutron scattering with wide 
visual field. Composite liquid means the solution that has the capa- 
bility of forming the structure in 10-1000 nm and contains 
polymers, liquid crystals, micelles or films inside. The hierarchy of 
the concept of supermolecules, the flexibility of the form of parti- 
cles, multiple composition mixture system and so on are the 
subjects in this field. In the workshop of this time, the themes were 
limited to three phenomena, that is, the formation of networks, mi- 
croscopic phase separation and mesophase, and solvation and the 
formation of micelles. The measurement of neutron scattering by 
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label method offers a powerful means hereafter for elucidating the 
structure and the dynamics of supermolecular liquid. (K.1.). 


22170 (LIU-TEK-LIC—1992-32) Non-linear effects in the 
radiolysis-optically detected ESR of radical-ion pairs in liquid 
and glassy solutions. Reactions and motion of organic radi- 
cals as studied by ESR and OD ESR spectroscopy. Linkoeping 
Studies in Science and Technology. Antzutkin, O. Linkoeping Univ. 
(Sweden). Dept. of Physics and Measurement Technology. Oct 
1992. [21p.] Order Number DE93624213. Source: OSTI; NTIS; 
INIS. 

This thesis is divided into two sections. The first part covers an 
introduction to the Optically Detected Electron Spin Resonance 
(OD ESR) spectroscopy and a short description of the OD ESR 
spectrometer built in Linkoeping University in 1991. In the second 
section the following topics are discussed: Non-linear effects in OD 
ESR spectroscopy and Reactions and motion of organic radicals 
trapped in freon matrices. (19 refs.). 


22171 (ORNL/FTR-4206) [The Italian National Research 
Council Annual Meeting on Neutron Spectroscopy and to 
present an invited paper on the Advanced Neutron Source]: 
Foreign trip report, February 15, 1992—February 28, 1992. 
Hayter, J.B. Oak Ridge National Lab., TN (United States). 13 Mar 
1992. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011243. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Rome meeting provided a broad overview of current activi- 
ties in the Italian neutron scattering community, which is relatively 
small (about 100 scientists) but very active. An evident long-term 
interest was expressed in the possibility of one or more PRTs at 
ANS, but there was also considerable interest in current opportuni- 
ties for neutron research in the US, at HFIR, HFBR, and elsewhere. 
The visit to Keele provided an opportunity to review certain ANS 
cold neutron instrument designs with Professor W. Stirling, who de- 
signed and built the two most advanced cold neutron 3-axis 
spectrometers at ILL, Grenoble. The Abingdon meeting was the 
third in a series of workshops funded by the European Community 
to define the next generation European neutron source and to ex- 
plore the scientific opportunities such a source would offer. There 
were about 80 invited participants, including 9 from the US. About 
half of the time was devoted to parallel “think-tank” sessions, which 
were extremely stimulating and which generated several new ideas 
which will be applicable at ANS. Informal discussions provided up- 
dates on the Grenoble reactor and synchrotron sources. 


22172 (ORNL/FTR-4395) [Travel to the UK to present a 
paper on x-ray optics and microanalysis and to visit two labo- 
ratories conducting microscopic research]: Foreign trip 
report, August 29-September 22, 1992. Pennycook, S.J. Oak 
Ridge National Lab., TN (United States). 5 Oct 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93012353. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The purpose of the trip was to present an invited paper at the 
XIII International Congress on X-Ray Optics and Microanalysis, to 
visit the University of Cambridge Cavendish Laboratory for discus- 
sions on collaborative research on surfaces and interfaces, and to 


visit VG Microscopes to evaluate the ORNL ultrahigh resolution 
STEM on order. 


22173 (ORNL/FTR-4566) [Travel to Japan to attend an in- 
ternational symposium on the use of neutrons as microscopic 
probes held at Mito, Ibaraki, Japan]: Foreign trip report, March 
6-20, 1993. Raman, S. Oak Ridge National Lab., TN (United 
States). 2 Apr 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93011547. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended a three-day symposium on “The Use of 
Neutrons as Microscopic Probes,” held at Mito, Ibaraki, Japan. Be- 
fore this meeting he discussed issues related to the Japan/LJS 
Actinide Program with JAERI personnel. After the meeting he spent 
two days at the Tokyo Institute of Technology on collaborative re- 
search. He also visited the Heavy lon Medical Accelerator under 
construction in Chiba, the RIKEN radioactive ion beam facility at 
Saitama, and the Kamiokande facility. 





22174 (UCRL-CR-110408) Kirkpatrick-Baez x-ray optics for 
parallel beam formation: LLNL final report. Cole, R.K. (Wiscon- 
sin Univ., Madison, WI (United States). Center for X-Ray 
Lithography); Welnak, C.; Cerrina, F. Lawrence Livermore National 
Lab., CA (United States); Wisconsin Univ., Madison, WI (United 
States). Center for X-Ray Lithography. Jan 1991. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE93010512. Source: OSTI; NTIS; 
GPO Dep. 

We describe here an optical system utilizing multilayer coated 
mirrors to collect x-rays from a small (10 ym) source and project it 
as a partially collimated beam to provide a uniformly illuminated 50 
x 50mm field, 100m away. The system we have chosen involves 
two grazing incidence mirrors acting in a Kirkpatrick-Baez type of 
arrangement. Each mirror has a parabolic curvature along the di- 
rection of propagation but have NO figuring in the direction normal 
to propagation: thus they are “parabolic cylinders”. 


22175 (UCRL-JC—109786) Modification of spectral distribu- 
tions by multilayer structures. Biltoft, P.J. Lawrence Livermore 
National Lab., CA (United States). May 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9205319-1: European conference on energy 
dispersive x-ray spectrometry, Myconos (Greece), 30 May - 6 jun 
1992). Order Number DE93009308. Source: OSTI; NTIS; GPO 
Dep. 

Multilayer structures offer the unique ability to control the spec- 
tral distribution of x-rays at non-grazing incidence and to provide 
for the ability to focus x-rays. This combination of attributes offers 
some exciting possibilities for X-ray spectrometry. Double crystal 
monochrometers using multilayer structures with reasonable 
throughput. X-ray optical have shown high energy selectivity sys- 
tems using multilayers deposited onto figured substrates have 
been used to focus x-rays from a conventional tube to micron size 
spots. Future x-ray spectrometers wig likely take advantage of the 
energy selection and focussing capabilities of multilayers as they 
become more readily available. Topics which will be covered in this 
paper include: the modification of spectral emissions from a con- 
ventional copper anode x-ray tube by a, multilayer, multilayer 
fabrication and characterization techniques as they apply to 
energy-dispersive x-ray spectroscopy (EDXRS). 
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22176 (IC—-93/36) Comment of "parameter excitation of 
Alfven and Helicon waves in a magnetoactive compensated 
semiconductor by microwave radiation”. Skarka, V.; Chen, C.Y. 
International Centre for Theoretical Physics, Trieste (Italy). Feb 
1993. [4p.] Order Number DE93623203. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The solution of the linearized kinetic equation used by Mamun et 
al (Phys. Rev. B, 1991, 44, 8685) is incorrect since it is derived us- 
ing an unjustified approximation which conflicts with the ordering 
given in the paper itself. This solution, in contrast with the standard 
gyrokineitc one, exhibits no features essential for a magnetized 
plasma. Therefore, it cannot be employed as a basis for the con- 
struction of the nonlinear response as well as for obtaining the 
linear dispersion relation. (author). 3 refs. 


6653 Interactions Between Beams and Condensed 
Matter 


Refer also to citation(s) 20329, 20872, 22492 


22177 (AECS-PH/FRSR-62) Annealing study of main elec- 
tron irradiation-induced defects (H, and Hs) in P-in P using 
DLTS technique. M.assarani, B. (Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Dept. of Physics); Awad, F.; 
Kaaka, M. Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Dec 1992. [35p.] (In Arabic). Order Number 
DE93623204. Source: OSTI; NTIS (US Sales Only); INIS. 

Thermal annealing of the two hole traps Hy, and Hs in 
room-temperature electron-irradiated In P Schottky diodes was in- 
vestigated. Electron-irradiation energy ranging between 0.15 and 
1.5 MeV with doses ranging between 5 x 10'4 and 10'© e/cm?. 
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DLTS technique with double-phase detector was used in this study. 
Contrary to what is generally admitted, we found that Hs anneals 
out at about 150 C° with an activation energy of 1 eV. We have 
shown that H, is a complex defect having two components that we 
could resolve. While the first one, having lower emission cross sec- 
tion and higher capture cross section with AE = 0.37 eV anneals 
out at about 110 C°. The other component, with AE = 0.50 eV is 
thermally stable even above 170 C°. (author). 13 refs., 17 figs., 2 
tabs. 


22178 (ANL/PHY/CP-—79260) Moessbauer-like absorption 
and scattering of light from confined crystalline ionic systems. 
Schiffer, J.P. (Argonne National Lab., IL (United States). Physics 
Div.). Argonne National Lab., IL (United States). Physics Div. 
[1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9103193-3: In- 
ternational workshop in honor of Professor Stanley S. Hanna: 
nuclear zeeman effect and recent advances in Moessbauer spec- 
troscopy, Stanford, CA (United States), 15-16 Mar 1991). Order 
Number DE93011763. Source: OSTI; NTIS; INIS; GPO Dep. 

In recent years, the prediction of numerical simulations of the 
unique shell-structure in the crystallization of confined, cold ionic 
systems, has been confirmed in ion traps though it has not yet 
been observed in storage rings. These systems of up to tens of 
thousands of ions, constitute the sparsest known form of con- 
densed matter (10’—10° ions/em®). The method for producing such 
systems involves cooling to mK temperatures using “laser cooling”: 
The resonant absorption and reemission of laser light to shepherd 
the ions into having a very small velocity spread (i.e. temperature). 
The purpose of this note is to estimate some of the properties of 
such a system at low-temperatures: the condition for Bragg scat- 
tering of photons, and the Debye temperature. 


22179 (BARC—1992/E/031) A new method of designing 
multilayer optical thin film coatings. Apparao, K.V.S.R. (Bhabha 
Atomic Research Centre, Bombay (india). Spectroscopy Div.). 
Bhabha Atomic Research Centre, Bombay (india). 1992. [19p.] Or- 
der Number DE93624683. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A new method of designing multilayer optical thin film coatings is 
developed using a new optimization technique. Results obtained 
demonstrate that the method of damped least squares with indirect 
reflection derivatives give better and efficient designs compared to 
other known optimization methods. Many constraints and boundary 
conditions compatible to the available experimental facilities are 
incorporated in the method which enables it to give practically real- 
izable designs. The method is successfully applied to design and 
develop indigenously various types of multilayer optical thin film 
coatings for different high power laser applications. (author). 20 
refs., 5 figs., 3 tabs. 


22180 (INIS-mf—13388, pp. 409-410) Development of etch- 
ing as a technique for nuclear targets. Pardha Saradhi, S.K. 
(Variable Energy Cyclotron Centre, Calcutta (India)); Eqbal, Md.; 
Rawat, D.N. Department of Atomic Energy, Bombay (india). 1991. 
[568p.] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs., 1 tab. TARGETS/ 
etching; TARGETS/fabrication; ELECTROCHEMISTRY; HOLMIUM; 
HYDROFLUORIC ACID; NIOBIUM; NITRIC ACID; SILICON; SUL- 
FURIC ACID; TANTALUM; TARGETS; ETCHING; FABRICATION; 
VANADIUM 


22181 (INIS-mf-13388, pp. 451-452) K-X ray emission from 
highly stripped sup(32)S ions channeled along <100> axis in 
Si. Nanal, Vandana (Tata Inst. of Fundamental Research, Bombay 
(India)); Kurup, M.P.; Tandon, P.N.; Prasad, K.G. Department of 
Atomic Energy, Bombay (india). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short communication. 1 ref., 2 figs. SILICON/sulfur 32 beams; 
SULFUR 32 BEAMS/x-ray spectra; CHARGE STATES; CROSS 
SECTIONS; ELASTIC SCATTERING; K SHELL; MONOCRYS- 
TALS; SILICON; X RADIATION 


22182 (INIS-SU-340/A, pp. 61) Relativistic charge field 
multiple scattering on heterogeneities of electron density dis- 
tribution in crystal. Morokhovskij, V.L.; Gavrilova, V.V. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of 22. Conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 2 refs. ELECTRON CHANNELING/ 
monocrystals; CROSS SECTIONS; MONOCRYSTALS; INTER- 
FERENCE; MULTIPLE SCATTERING; RELATIVISTIC RANGE; X 
RADIATION 


22183 (INIS-SU-340/A, pp. 106) Effect of oxygen low en- 
ergy lions on structural perfection of iron-yttrium-garnet 
monocrystal films. Kibardin, A.V.; Pyatkova, T.M.; Stognij, A.I.; 
Tokarev, V.V. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318—-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of the 
22. Conference on physics of charged particle interaction with crys- 
tals. Order Number DE93620575. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. FERRITE GARNETS/physical radiation 
effects; YTTRIUM COMPOUNDS /physical radiation effects; CRYS- 
TAL DEFECTS; EPITAXY; FILMS; KEV RANGE 01-10; 
MONOCRYSTALS; OXYGEN IONS; RADIATION DOSES 


22184 (INIS-SU-340/A, pp. 107) Deformation profile deter- 
mination for lead halogenide films under c-irradiation. Freik, 
D.M.; Kravets, V.I.; Ogorodnik, Ya.V.; Ruvinskij, M.A.; Kupchak, 
V.N.; Didyk, B.V. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (in Russian). (CONF-9205318-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of the 
22. Conference on physics of charged particle interaction with crys- 
tals. Order Number DE93620575. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 2 refs. LEAD HALIDES/deformation; LEAD 
HALIDES/physical radiation effects; ALPHA PARTICLES; FILMS; 
FRENKEL DEFECTS; LATTICE PARAMETERS; DEFORMATION; 
MEV RANGE 01-10; RADIATION DOSES 


22185 (INIS-SU-340/A, pp. 108) Place of Li atoms in 
Nd2Cu0,_; lattice. Borovik, A.S.; Epifanov, A.A.; Makarov, V.1.; 
Malyshevskij, V.S.; Skakun, N.A.; Slabospitskij, R.P. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 1 ref. CUPRATES/crystal lattices; 
NEODYMIUM COMPOUNDS/crystal lattices; ALPHA PARTICLES; 
ANGULAR DISTRIBUTION; CUPRATES; HELIUM 4; LITHIUM AD- 
DITIONS; LITHIUM 7 TARGET; MONOCRYSTALS; NUCLEAR 
REACTION YIELD; ORIENTATION; PROTON REACTIONS 
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22186 (INIS-SU-340/A, pp. 109) lon channeling peculiarity 
in YBagCu,07_6 crystals. Borovik, A.S.; Epifanov, A.A.; Maly- 
shevskij, V.S. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of the 
22. Conference on physics of charged particle interaction with crys- 
tals. Order Number DE93620575. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 1 ref. BARIUM COMPOUNDS/ion chan- 
neling; CUPRATES/ion channeling; YTTRIUM COMPOUNDS/ion 
channeling; ANGULAR DISTRIBUTION; CUPRATES; HELIUM 
IONS; MONOCRYSTALS; ORIENTATION 


22187 (INIS-SU-340/A, pp. 110) Computerized simulation 
of material irradiation by ions. Prilepo, V.L.; Urmanov, A.R. AN 
SSSR, Makhachkala (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 2 refs. SILICON/physical radiation effects; 
ARGON IONS; ATOMIC DISPLACEMENTS; COMPUTERIZED 
SIMULATION; CRYSTALS; INCIDENCE ANGLE; MEV RANGE 01- 
10; ORIENTATION; SILICON 


22188 (INIS-SU-340/A, pp. 111) Structural damages of Ge 
monocrystal under 8 MeV energy nitrogen ion effect. Belykh, 
T.A.; Kazak, L.A.; Semyannikov, V.E.; Urmanov, A.R.; Popov, V.P.; 
Fedina, L.|.; Kulikauskas, V.S. AN SSSR, Makhachkala (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel'skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (in Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. GERMANIUM crystal defects; GERMA- 
NIUM/ion implantation; AMORPHOUS STATE; BACKSCATTERING; 
DEPTH; GERMANIUM; HELIUM IONS; ION CHANNELING; MEV 
RANGE 01-10; MONOCRYSTALS; NITROGEN IONS; ORIENTA- 
TION; PHYSICAL RADIATION EFFECTS; RADIATION DOSES; 
SPATIAL DISTRIBUTION 


22189 (INIS-SU-340/A, pp. 115) Orientation dependence of 
Pt2Si formation during quick thermal annealing. Gajduk, P.1.; 
Larsen, ALN. AN SSSR, Makhachkala (Russian Federation). Fizich- 
eskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318-: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. PLATINUM SILICIDES/ion implantation; 
ANNEALING; BACKSCATTERING; CRYSTAL DEFECTS; KINET- 
ICS; ORIENTATION; TEMPERATURE RANGE 0400-1000 K 


22190 (INIS-SU-340/A, pp. 117) Solid stratificated surface 
sputtering by light lons. Manukhin, V.V. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 





crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Cenference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. | CRYSTALS/sputtering; ATOMIC 
DISPLACEMENTS; CRYSTALS; SPUTTERING; ION BEAMS; LAY- 
ERS; LIGHT IONS; RANGE; STATISTICAL MODELS; SURFACES 


22191 (INIS-SU-340/A, pp. 120) Evaluation of trust degree 
of concentration element profile resulting from RBS measure- 
ment. Egorov, V.K.; Okhulkov, A.V. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318~—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 1 ref. HIGH-TC SUPERCONDUCTORS/ 
backscattering; ACCURACY; CHEMICAL COMPOSITION; DEPTH; 
FILMS; FUNCTIONALS; BACKSCATTERING; RUTHERFORD 
SCATTERING; SPATIAL DISTRIBUTION 


22192 (INIS-SU-340/A, pp. 127) Determination of impurity 
concentration profile for resonance nuclear reaction method. 
Zabashta, O.I.; Kul’ment’ev, A.l.; Nesterenko, A.E.; Storizhko, V.E.; 
Dikij, N.P. AN SSSR, Makhachkala (Russian Federation). Fizich- 
eskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318—: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. MOLYBDENUM/impurities; ARGON; 
COMPUTER CODES; CRYSTALS; DEPTH; MOLYBDENUM; 
IMPURITIES; NUCLEAR REACTION YIELD; NUCLEAR REAC- 
TIONS; SPATIAL DISTRIBUTION 


22193 (INIS-SU-340/A, pp. 128) Recovery of distributions 
in structure damage depth from electron channeling energy 
dependences. (Taken into account of fast true secondary elec- 
tron effect). Kotov, A.V.; Titov, A.l. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 2 refs. CRYSTALS/electron channeling; 
AMORPHOUS STATE; CRYSTAL DEFECTS; CRYSTALS; DEPTH; 
ELECTRON EMISSION; ENERGY DEPENDENCE; SECONDARY 
EMISSION; SPATIAL DISTRIBUTION; SURFACES 


22194 (INIS-SU-340/A, pp. 129) Effect of H* and D* ion 
bombardment on gallium arsenide monocrystal properties. 
Danilov, Yu.A.; Pitirimova, E.A. AN SSSR, Makhachkala (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. GALLIUM ARSENIDES/physical radiation 
effects; DEUTERIUM IONS; DIFFUSION; HELIUM IONS; ION 
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IMPLANTATION; KEV RANGE 100-1000; MONOCRYSTALS; RA- 
DIATION DOSES 


22195 (INIS-SU-340/A, pp. 131) Peculiarity of defect forma- 
tion in 92 MeV boron ion interaction with silicon. Varichenko, 
V.S.; Zajtsev, A.M.; Yakubenya, S.N.; Yavid, V.Yu. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. SILICON/ion implantation; SILICON/ 
physical radiation effects; BORON IONS; CHARGE CARRIERS; 
CRYSTAL DEFECTS; LIFETIME; MEV RANGE 10-100; 
MONOCRYSTALS; RADIATION DOSES; SILICON; TEMPERA- 
TURE DEPENDENCE; TEMPERATURE RANGE 0065-0273 Kk; 
TEMPERATURE RANGE 0273-0400 K 


22196 (INIS-SU-340/A, pp. 132) Study of ion-beam mixture 
in Sn-Ti system by the RBS method. Borets, A.A.; Komarov, 
F.F.; Pil’ko, V.V. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318—: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of the 
22. Conference on physics of charged particle interaction with crys- 
tals. Order Number DE93620575. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. TIN ALLOYS/ion implantation; TITANIUM 
ALLOYS/ion implantation; ARGON IONS; DEPTH; KEV RANGE 
10-100; LAYERS; RADIATION DOSES; RANGE; SPATIAL DISTRI- 
BUTION 


22197 (INIS-SU-340/A, pp. 133) Measurement of implanted 
nitrogen layer-by-layer profiles by inelasticcally reflected elec- 
tron spectroscopy. Abesalomov, M.K.; Afanas'ev, V.P.; Esimov, 
M.S.; Lubenchenko, A.V.; Pavienko, S.V.; Pleshivtsev, N.V.; 
Fedorovich, S.D.; Sheludyakov, M.!. AN SSSR, Makhachkala (Rus- 
sian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssiedovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 1 fig. NIOBIUM/ion implantation; DEPTH; 
ELECTRON SPECTRA; KEV RANGE 01-10; KEV RANGE 10-100; 
NIOBIUM; NITROGEN IONS; REFLECTION; SPATIAL DISTRIBU- 
TION 


22198 (INIS-SU-340/A, pp. 135) Hydrogen thermodesorp- 
tion from silicon crystal after ion irradiation. Lozovskij, A.D.; 
Panesh, A.M. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318—-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of the 
22. Conference on physics of charged particle interaction with crys- 
tals. Order Number DE93620575. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 2 refs. HYDROGEN/desorption; SILICON/ 
ion implantation; AMORPHOUS STATE; ARGON IONS; HYDRO- 
GEN; DESORPTION; KEV RANGE 01-10; MONOCRYSTALS; 
RECRYSTALLIZATION; SILICON 
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22199 (IPNO-DRE-92-13) Emission of hydrogen ions un- 
der multiply charged ion bombardment. Della-Negra, S. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); 
Le Beyec, Y.; Bitensky, |.; Parilis, E. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1992. [18p.] Order Number 
DE93623205. Source: OSTI; NTIS (US Sales Only); INIS. 

The emission yield of hydrogen ions emitted from a solid surface 
under multiply charged ion bombardment increases rapidly with the 
incident charge state. This trend has been observed with slow (keV 
energy range) and fast (MeV energy range) projectiles. A model of 
Coulomb explosion of a surface charged small domain is proposed 
to explain the H* emission yield. A comparison with the experimen- 
tal results is given and energy distributions are calculated. Further 
experiments are proposed to confirm the model. 


22200 (JAERI-M-92-134) Report of the 1991 workshop on 
particle-material interactions for fusion research: December 12 
= 13, 1991, Tokyo, Japan. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1992. 159p. (In Japanese). Order Number 
DE93788393. Source: OSTI; NTIS; INIS. 

The Annual Workshop on Particle-Material Interactions in the 
Working Group of the Research Committee on A and M Data was 
held at the head-quarters of JAERI, Tokyo, on December 12-13, 
1991. The purpose of the Workshop was to obtain future prospects 
for the activities of the Working Group, by discussing current states 
and problems in the research on particle-material interactions rele- 
vant to the thermocontrolled fusion. The present report contains 16 
papers presented at the Workshop, which are mainly concerned 
with plasma-facing materials in ITER, radiation damage in carbon 
materials, trapping, emission and permeation of hydrogen in met- 
als, and heavy ton-solid surface interactions. (author). 


22201 (SAND—93-0187) Plasma-etching science meets 
technology in the MDL. Greenberg, K.E.; Miller, P.A.; Patteson, 
R.; Smith, B.K. Sandia National Labs., Albuquerque, NM (United 
States). Mar 1993. 99p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93012086. Source: OSTI; NTIS; GPO Dep. 

Results from fundamental investigations of low-temperature 
plasma systems were used to improve chamber-to-chamber repro- 
ducibility and reliability in commercial plasma-etching equipment. 
The fundamental studies were performed with a GEC RF Refer- 
ence Cell, a laboratory research system designed to facilitate 
experimental and theoretical studies of plasma systems. Results 
and diagnostics from the Reference Cell studies were then applied 
to analysis and rectification of chamber-to-chamber variability on a 
commercial, multichamber, plasma reactor. Pertinent results were 
transferred to industry. 


6654 Quantum Physics Aspects of Condensed 
Matter 


22202 (DOE/ER/40614-25) Quenched chiral logarithms. 
Sharpe, S.R. (Continuous Electron Beam Accelerator Facility, New- 
port News, VA (United States)). Washington Univ., Seattle, WA 
(United States). Dept. of Physics. Apr 1992. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
91ER40614 ;ACO5-84ER40150. Order Number DE93010195. 
Source: OSTI; NTIS; INIS; GPO Dep. 

| develop a diagrammatic method for calculating chiral logarithms 
in the quenched approximation. While not rigorous, the method is 
based on physically reasonable assumptions, which can be tested 
by numerical simulations. The main results are that, at leading or- 
der in the chiral expansion, (a) there are no chiral logarithms in 
quenched f, my = Mg; (b) the chiral logarithms in By and related 
kaon B-parameters are, for mg = ms the same in the quenched ap- 
proximation as in the full theory (c) for m, and the condensate, 
there are extra chiral logarithms due to loops containing the 7’, 
which lead to a peculiar non-analytic dependence of these quanti- 
ties on the bare quark mass. Following the work of Gasser and 
Leutwyler, | discuss how there is a predictable finite volume depen- 
dence associated with each chiral logarithm. | compare the 
resulting predictions with numerical results: for most quantities the 
expected volume dependence is smaller than the errors. but for By 
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and Ba, there is an observed dependence which is consistent with 
the predictions. 


22203 (DOE/ER/45378-T4) Applications of mesoscopic 
physics: Annual technical report, July 1992—June 1993. Feng, 
Shechao. California Univ., Los Angeles, CA (United States). Dept. 
of Physics. 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-88ER45378. Order Number 
DE93012104. Source: OSTI; NTIS; INIS; GPO Dep. 

Research activities in the area “applications of mesoscopic 
physics to novel correlations and fluctuations of speckle patterns: 
imaging and tomography with multiply scattered classical waves” 
are briefly summarized. The main thrust in fundamental research is 
in the general areas of mesoscopic effects in disordered semicon- 
ductors and metals and the related field of applications of 
mesoscopic physics to the subject matter of classical wave propa- 
gation through disordered scattering media. Specific topics are 
Fabry-Perot interferometer with disorder: correlations and light 
localization; electron-phonon inelastic scattering rate and the tem- 
perature scaling exponent in integer quantum Hall effect; and 
transmission and reflection correlations of second harmonic waves 
in nonlinear random media. Research in applied physics centered 
on far infrared photon-assisted transport through quantum point 
contact devices and photon migration distributions in multiple scat- 
tering media. 7 refs. 


665410 Superconductivity 


Refer also to citation(s) 19983, 20328, 20356, 20837, 20847, 
20849, 20850, 20893, 21061, 22144, 22431, 22437 


22204 (ANL/MCT/CP-77835) Improvement of azimuthal ho- 
mogeneity in permanent-magnet bearing rotors. Hull, J.R.; 
Rossing, T.D.; Mulcahy, T.M.; Uherka, K.L. Argonne National Lab., 
IL (United States). Materials and Components Technology Div. 23 
Oct 1992. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930416—2: Inter- 
national magnetics conference, Stockholm (Sweden), 13-16 Apr 
1993). Order Number DE93009954. Source: OSTI; NTIS; GPO 
Dep. 

Permanent magnets that are levitated and rotating over a bulk 
high-temperature superconductor (HTS) form the basis of many su- 
perconducting bearing designs. Experiments have shown that the 
rotational-loss“coefficient of friction” for thrust bearings of this type 
can be as low as 8 x 10~®. While the loss mechanisms of such 
bearings are not well understood, the azimuthal homogeneity of 
the rotating permanent magnet is believed to play an important role 
in determining the loss. One possible loss mechanism is magnetic 
hysteresis in the HTS, where the energy loss E per cycle is de- 
rived from the critical state model and given by E = K (AB%/Jc) 
where K is a geometric coefficient, AB is the variation in magnetic 
field at the surface of the HTS experienced during a rotation of the 
levitated magnet, and J; is the critical current density of the HTS. It 
is clear that a small decrease in AB (i.e., decreasing the azimuthal 
inhomogeneity of the rotating magnetic field) could have profound 
effects on decreasing E and the rotational coefficient of friction. 
The role of AB is also expected to be significant in reducing losses 
from eddy currents and other mechanisms. Low rotational losses in 
HTS bearings have been demonstrated only for levitated masses 
of several grams. For practical bearings, it is important to obtain 
these low losses with larger levitated masses. There are two main 
routes toward decreasing AB. The first is to improve the alignment 
of the magnetic particles during fabrication and to maintain close 
tolerances on grinding angles during manufacture of the permanent 
magnet. The second, the subject of this paper, is to provide correc- 
tional procedures after the magnet is fabricated. 


22205 (ANL/MCT/CP-—77846) Forces on a magnet moving 
past figure-eight coils. Mulcahy, T.H. (Argonne National Lab., IL 
(United States)); He, Jianliang; Rote, D.M.; Rossing, T.D. Argonne 
National Lab., IL (United States). [1993]. 4p. Sponsored by US- 
DOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930416—1: International magnetics conference, Stockholm 
(Sweden), 13-16 Apr 1993). Order Number DE93009965. Source: 
OSTI; NTIS; INIS; GPO Dep. 





For the first time, the lift, drag, and guidance forces acting on a 
permanent magnet are measured as the magnet passes over 
different arrays of figure-eight (null-flux) coils. The experimental re- 
sults are in good agreement with the predictions of dynamic circuit 
theory, which is used to explain more optimal coil arrays. 


22206 (ANL/MCT/CP-79135) Processing and _ transport 
properties of high J. silver clad Bi-2223 tapes and coils. Hal- 
dar, P. (Intermagnetics General Corp., Guilderland, NY (United 
States)); Hoehn, J.G. Jr.; Balachandran, U.; Motowidlo, L.R. Ar- 
gonne National Lab., IL (United States). Materials and Components 
Technology Div. Feb 1993. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930202-7: Annual meeting of The Metallurgical Society, 
Denver, CO (United States), 21-25 Feb 1993). Order Number 
DE93010674. Source: OSTI; NTIS; INIS; GPO Dep. 

The powder-in-tube process has been used to fabricate long 
lengths of flexible, high Jc, silver clad Bi-2223 HTS conductors. By 
improving thermo-mechanical processing and precursor powder 
preparationwe have succeeded in achieving J;'s exceeding 4 x 
10* A/cm? at liquid nitrogen (77K) and > 10° A/cm? at liquid 
helium (4.2K) and liquid neon (27K) temperatures for short tape- 
samples. Detailed measurements with high applied magnetic fields 
are reported. Several long tapes up to 10 meters in length have 
also been fabricated and co-wound into small superconducting 
pancake coils using the “wind-and-react” approach. Transport mea- 
surements at 77K and 4.2K for these coils are also reported. 


22207 (DOE/ER/52131-13) Microstructural understanding 
and critical current optimization of advanced high field super- 
conductors: Progress report, February 1, 1991-March 31, 
1993. Bonney, L.A.; Willis, T.C.; Larbalestier, D.C. Wisconsin 
Univ., Madison, WI (United States). Applied Superconductivity Cen- 
ter. 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER52131. Order Number 
DE93011046. Source: OSTI; NTIS; GPO Dep. 

It is of great importance to improve critical current density, Je in 
A15 superconductors for high field magnet applications. Most cur- 
rent work to improve J, in A15 wires concentrates on increasing 
the overall J. by increasing the fraction of superconducting phase 
in the wire, by improving the uniformity of the superconductor cross 
section along the length of the wire and by adjusting the strainstate 
of the A15 layer. The goal of the A15 work in this group was to in- 
vestigate the intrinsic J. of the A15 layer itself. To do this, a better 
understanding of factors controlling the intrinsic J.of the Nb3Sn 
was pursued. 


22208 (DOE/FTR-93010535) [Progress on a hadron proto- 
type steel structure for the Solenoid Detector Collaboration]: 
Foreign trip report, February 5-14, 1993. Larson, E.T.; Carson, 
J.; Wheeler, B. Solenoid Detector Collaboration. Fermi National Ac- 
celerator Lab., Batavia, IL (United States). 16 Mar 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93010535. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

An inspection of fabrication facilities was conducted by represen- 
tatives of Fermilab to assess progress on a hadron prototype steel 
structure. MP's -subcontract with the Xinhe Shipyard division of 
CSSC is to produce this device for delivery to Fermilab in June of 
1993. While there were some reservations about specific ap- 
proaches used, in general the Chinese exhibited a high degree of 
initiative and willingness tocomplete this device to our specifica- 
tions. The overall indications are promising that will produce a 
successful prototype wedge. There are i;till issues to be addressed 
before we can be assured that they have the equipment capacity, 
quality assurance systems and management controls to meet our 
production needs. These issues will be explored during future visits 
to China. 


22209 (DOE/FTR-93010642) [Symposium on SSC physics, 
experiments and technology]: Foreign trip report, May 17- 
June 1, 1992. Elias, J.E. Fermi National Accelerator Lab., Batavia, 
IL (United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. Order Num- 
ber DE93010642. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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The symposium was designed to report on the present status of 
the SSC project and the two large detectors GEM and SDC and on 
the status of existing USA/East Asian/Pacific Rim collaborative ini- 
tiative in support of these efforts. 


22210 (IC-92/142) On relation between Berry phase and 
one-dimensional models with long-range 1/r?-interaction. Bul- 
gadaev, S.A. International Centre for Theoretical Physics, Trieste 
(Italy). Feb 1993. [13p.] Order Number DE93624967. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is shown, that the effective action of Berry phase type is 
connected with some one-dimensional models with long-range 1/r*- 
interaction. In particular, the Caldeira-Leggett action for Josephson 
junction with dissipation and classical spin systems are related with 
local effective action of holomorphic Berry phase type through the 
Hilbert reduction. Some consequences of this relation are dis- 
cussed, including conformal symmetry of Caldeira-Leggett action 


and a possibility of exact solution of these models. (author). 19 
refs. 


22211 (INIS-SU-340/A, pp. 130) Fluctuation superconduc- 
tivity in Bi-Sr-Ca-Cu-O irradiated monocrystals. Gatal'skaya, 
V.1.; Gatal’skij, G.V.; Ges’, A.P.; Kurochkin, L.A. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. 2 refs. HIGH-TC SUPERCONDUCTORS/ 
physical radiation effects; CALCIUM COMPOUNDS; CUPRATES; 
ELECTRON BEAMS; MEV RANGE 01-10; MONOCRYSTALS; 
STRONTIUM COMPOUNDS; SUPERCONDUCTIVITY; TRANSI- 
TION TEMPERATURE 


22212 (KU-HCOE-FL2-R-92-05) The electron-phonon cou- 
pling and structural instabilities in the superconducting 
cuprates. Smith, A. (Copenhagen Univ. (Denmark). Physics Lab.); 
Hedegard, P. Copenhagen Univ. (Denmark). H.C. Oersted Inst. 20 
May 1992. [29p.] Order Number DE93623209. Source: OSTI; 
NTIS; INIS. 

A simple model for describing the electron-photon coupling in a 
strongly correlated electron-gas is introduced. A general framework 
for computing the dynamical matrix is presented and a number of 
electronic mean field states in the t-J model is considered. The two 
different choices of quasi-particle statistics are shown to result in 
very different stability behaviour at finite doping. The connection to 
the tetragonal to orthorhombic structural phasetransition in (La, 
Ba)oCuO, and other superconducting cuprates is discussed. 
(orig.). 


22213 (LA-SUB-93-153) Fabrication of high-temperature 
superconducting ceramics by melt processing: Final report, 
11 March 1988-10 February 1989. Day, D.E. (Missouri Univ., 
Rolla, MO (United States)); Ray, C.S. Los Alamos National Lab., 
NM (United States); Missouri Univ., Rolla, MO (United States). 1 
Mar 1989. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93010749. Source: OSTI; NTIS; GPO Dep. 

Preparation of bulk superconducting materials using a glass- 
ceramics approach (recrystallizing the quenched melt) was 
demonstrated for Bi; sSrCaCusO, (1.5 112) and BiSrCaCu,0, 
(1112) with onset T.at 95 and 88 K. Volume % superconducting 
compound in these bulk samples was ~91 and 53. Continuous, 
flexible glass encapsulated 1.5 112 and 1112 fibers with diameters 
20-500 um and of practically unlimited length were successfully 
prepared by the Taylor-wire process. These fibers, when heated at 
820 C for 48 h in air, exhibited superconducting properties with on- 
set T.77 K. Preparation of HTS fibers by the Taylor-wire process 
was proven feasible. Recommendations are given for further im- 
provements. 
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22214 (LA-UR-93-460) Flux lattice relaxation, noise and 
symmetry-breaking in frustrated Josephson junction arrays. 
Gronbech-Jensen, N.; Bishop, A.R.; Lomdahl, P.S. Los Alamos 
National Lab., NM (United States). [1993]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9205310-1: Field theory and _ collective 
phenomena, Perugia (italy), May 1992). Order Number 
DE93008713. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the present report is to study: (1) Relaxation 
from an initially random flux state. We wish to exhibit the multiple 
length and time scales involved in this relaxation, and the influence 
of thermal fluctuations. This noisy relaxation is controlled by the 
dynamics of various mesoscopic “defect” structures defined with re- 
spect to the underlying ground-state flux structure. The defects, 
their mesoscopic collective patterns, and their dynamics control a 
complex macroscopic response, but are themselves microscopi- 
cally controlled by the competitions producing the ground-state flux 
completely. Such multiscaleresponses have been observed in other 
competing interaction systems e.g., spin glasses, random field 
magnets, and weakly pinned charge-density waves, as well as 
noisy responses in high-temperature superconductors. Various 
“creep” and “stretched-exponential” regimes have been proposed, 
as well as phenomenological scaling theories attempting to relate 
spatial domain sizes with temporal scales. (2) Noisy (i.e.,multitime- 
scale) voltages responses, and their relation to multilength scales, 
in current driven JJA's in the presence of a uniform extended mag- 
netic field which frustrates the flux order. 


22215 (LA-UR-93-1088) Highly anisotropic but nodeless 
gap from a valence-fluctuation pairing mechanism. Brandow, 
B.H. Los Alamos National Lab., NM (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930367—1: Conference on spec- 
troscopies in novel superconductors, Santa Fe, NM (United 
States), 17-19 Mar 1993). Order Number DE93010738. Source: 
OSTI; NTIS; GPO Dep. 

We have refined and quantitatively explored a valence-fluctuation 
pairing mechanism, the finite-U mechanism introduced by Newns. 
This can provide an s-like (nodeless) gap. We use an Anderson- 
lattice Hamiltonian, with realistic parameter values derived from 
photoemission and BIS data. The Landau-Luttinger quasiparticle 
spectrum and the pairing interaction are obtained from a many- 
body variational formalism. Adequate pairing attraction is obtained, 
together with band narrowing (mass enhancement) and an ex- 
tremely short coherence length, in reasonable agreement with 
experiment. These fully self-consistent results were obtained with 
an isotropic approximation to the band structure of a single CuO. 
plane. Now, using a simplified treatment for a more realistic band 
structure, we find that the gap has strong in-plane anisotropy, al- 
though it should probably still remain nodeless. This conclusion is 
consistent with a variety of data. 


22216 (LBL-32901-Rev.) Response of a Nb/Al,0./Nb tunnel 
junction to picosecond electrical pulses: Revision. Karadi, C. 
(Lawrence Berkeley Lab., CA (United States)); Verghese, S.; 
Mears, C.A.; Orenstein, J.0.; Richards, P.L.; Barfknecht, A.T. 
Lawrence Berkeley Lab., CA (United States). Jan 1993. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-930150—Rev.: Optical Society of Amer- 
ica (OSA) meeting on ultrafast optics and optoelectronics, San 
Francisco, CA (United States), 25-27 Jan 1993). Order Number 
DE93010416. Source: OSTI; NTIS; GPO Dep. 

We have resolved the time domain response of the quasiparticle 
current in a superconducting tunnel junction to picosecond electri- 
cal pulses propagating in free space. 


22217 (ORNL/FTR-4101) [Travel to the Fourth International 
Symposium on Superconductivity in Tokyo, and visits to sev- 
eral Japanese laboratories where superconductivity research 
is taking place]: Foreign trip report, October 12, 1991—October 
25, 1991. Lowndes, D.H. Oak Ridge National Lab., TN (United 
States). 12 Nov 1991. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. Order Num- 
ber DE93011384. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the ISTEC Fourth International Symposium 
on Superconductivity (ISS 91), Tokyo, Japan, where he presented 
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an invited plenary paper, “Superconducting Properties and Mi- 
crostructure of YBazCu307_ ;/PrBazCu307_5 Superlattices,” and a 
closing address summarizing progress in the thin-film research ar- 
eas represented at this symposium. The traveler visited research 
laboratories at NRIM, NCLI, and the University of Tsukuba (all in 
Tsukuba Science City, Japan); at Osaka University and the Central 
Research Laboratory (CRL) of Matsushita Electric Industrial Co., 
Ltd. (both in Osaka); and at the CRL of Hitachi, Ltd. (Tokyo). He 
also presented invited seminars at the University of Tsukuba, at 
Matsushita CRL, and at Hitachi CRL. Scientific discussions at the 
ISTEC meeting centered on the growth and properties of high- 
temperature superconductor (HTSc) films and on observations of 
Josephson tunneling behavior in thin-film multilayers. Discussions 
at NRIM involved the growth ofphase-pure Bi-based HTSC materi- 
als and fabrication of textured HTSC tapes using thick films of the 
Bi-2212 phase; at NCLI the traveler viewed experimental facilities 
for formation of periodic submicron structures by pulsed-laser 
ablation of polymers. At the University of Tsukuba, the traveler dis- 
cussed hydrogen passivation of silicon, and teamed about 
experiments and models for reproducible Josephson tunnel junc- 
tionsusing YBap2Cu307/barrier/Pb thin-film structures. At Osaka 
University, the traveler learned about experimental studies of the 
effects of lattice strain on superconductivity in the Bi-Sr-Ca-Cu-0, 
Y-Ba-Cu-0, and La-Sr-Cu-0 systems and about tunnel junctions 
formed between the Bi-2201 and Bi-2212 phases. At Matsushita 
CRL, discussions focused on interfacial and tunneling studies that 
also use these phases. 


22218 (ORNL/FTR-4137) [Travel to Taiwan to exchange in- 
formation on condensed matter physics]: Foreign trip report, 
October 21—November 5, 1991. Liu, S.H. Oak Ridge National 
Lab., TN (United States). 20 Nov 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93011381. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler was invited by the National Council of Science of 
Taiwan to visit several research-oriented universities in that coun- 
try. The original plan was to spend two weeks at two major 
universities in Taipei, Taiwan, but the plan was modified on arrival 
so that three more universities were added to the itinerary. At each 
site, the traveler gave one or two invited lectures on condensed 
matter physics, followed by visits of the laboratories and extensive 
discussions with senior research professors and their junior staff 
and graduate students. The author also gave an invited talk on the 
theory of high-temperature superconductivity at a Symposium on 
Trends in Condensed Matter and Applied Physics, which was held 
at the National Taiwan University. A number of physicists of inter- 
national renown were also present at the symposium to discuss 
their research programs. Profitable exchanges of information took 
place during the entire visit. 


22219 (RISO-R-628(EN), pp. 186-187) Marginal fermi- 
liquids. Varma, C.M. (AT and T Bell Laboratories, NJ (United 
States)). Risoe National Lab., Roskilde (Denmark). Physics Dept. 
May 1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. 
Nordic conference on surface science; 6. Nordic symposium on 
computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint. 
Nordic spring meeting ’92. [346p.] Order Number DE93624440. 
Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/Aermi 
gas; EXCITED STATES; QUASI PARTICLES; SCATTERING 


22220 (RISO-R-628(EN), pp. 190) Structural defects In high 
Te superconductors. Tendeloo, G. Van (EMAT, University of 
Antwerp, RUCA, Antwerp (Belgium)); Krekels, T.; Amelinckx, S. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342—: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting '92. [846p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /crystal 
defects; BARIUM OXIDES; CARBON; CHEMICAL PROPERTIES; 





COPPER OXIDES; CRITICAL CURRENT; PHYSICAL PROPER- 
TIES; TRANSITION TEMPERATURE; YTTRIUM OXIDES 


22221 (RISO-R-628(EN), pp. 191) Study of charge distribu- 
tion in YBaj,Cu,0, by electron diftraction. Gjoennes, K. 
(Department of Physics, University of Oslo, Oslo (Norway)); Boee, 
N.; Gjoennes, J.; Taftoe, J. Risoe National Lab., Roskilde (Den- 
mark). Physics Dept. May 1992. (CONF-9205342-: Joint Nordic 
spring meeting '92; 3. Nordic conference on surface science; 6. 
Nordic symposium on computer simulation; 3. Nordic symposium 
on superconductivity, Nyborg (Denmark), 7-10 May 1992). In Pro- 
ceedings of the joint Nordic spring meeting ’92. [346p.] Order 
Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/charge 
distribution; BARIUM OXIDES; COPPER OXIDES; ELECTRON 
DIFFRACTION; YTTRIUM OXIDES 


22222 (RISO-R-628(EN), pp. 192) Relation between critical 
current and in-plane ordering of YBajCu,0,,, on Mg0O(001) 
and SrTi0,(001). Kromann, R. (Department of Solid State Physics, 
Risoe National Laboratory, Roskilde (Denmark)); Reus, R. de; An- 
dersen, N.H.; Bilde Soerensen, J.B.; Vase, P.; Freltoft, T. Risoe 
National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting '92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /critical 
current; ABLATION; BARIUM OXIDES; COPPER OXIDES; DEPO- 
SITION; EPITAXY; LASERS; MAGNESIUM OXIDES; STRONTIUM 
TITANATES; SUBSTRATES; THIN FILMS; YTTRIUM OXIDES 


22223 (RISO-R-628(EN), pp. 198) Schwinger-bosons and 
high-T, superconductors. Hedegaard, P. (Physics Laboratory, 
H.C. Oersted Institute, University of Copenhagen, Copenhagen 


(Denmark)). Risoe National Lab., Roskilde (Denmark). Physics 
Dept. May 1992. (CONF-9205342—: Joint Nordic spring meeting 
"92; 3. Nordic conference on surface science; 6. Nordic symposium 
on computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 


Nordic spring meeting ’92. 
Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
schwinger source theory; ANTIFERROMAGNETISM; HUBBARD 
MODEL; LATTICE PARAMETERS; MEAN-FIELD THEORY; QUASI 
PARTICLES; TETRAGONAL LATTICES 


22224 (RISO-R-628(EN), pp. 199-200) Magnetic dynamics 
of Lay_,Sr,CuO,. Mason, T.E. (Risoe National Laboratory, De- 
partment of Physics, Roskilde (Denmark)); Aeppli, G.; Mook, H. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-—: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetic field configurations; COPPER OXIDES; INELASTIC 
SCATTERING; LANTHANUM OXIDES; NEUTRON DIFFRACTION; 
STRONTIUM OXIDES; TEMPERATURE DEPENDENCE 


22225 (RISO-R-628(EN), pp. 194) lon beam stimulated bi- 
epitaxial Josephson junctions. Ramos, J. (Department of 
Physics, Chalmers University of Technology, Gothenburg (Swe- 
den)); Ivanov, Z.G.; Claeson, T. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
Short communication. MAGNESIUM OXIDES/josephson junc- 
tions; CRITICAL CURRENT; EPITAXY; GRAIN BOUNDARIES; 


[346p.] Order Number DE93624440. 
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ION BEAMS; SUBSTRATES; SUPERCONDUCTIVITY; TEMPERA- 
TURE DEPENDENCE; THIN FILMS 


22226 (RISO-R-628(EN), pp. 196) Linewidth of Josephson 
oscillations in YBa2Cu,07_, grain-boundary junctions. Divin, 
Y.Y. (Physical laboratory |, The Technical University of Denmark, 
Lyngby (Denmark)); Mygind, J.; Pedersen, N.F.; Chaudhari, P. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting '92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
josephson junctions; JOSEPHSON JUNCTIONS /oscillations; BAR- 
IUM OXIDES; COPPER OXIDES; GRAIN BOUNDARIES; 
JOSEPHSON EFFECT; OSCILLATIONS; TEMPERATURE DE- 
PENDENCE; TEMPERATURE NOISE; TEMPERATURE RANGE 
0000-0013 K; TEMPERATURE RANGE 0013-0065 K; TEMPERA- 
TURE RANGE 0065-0273 K; YTTRIUM OXIDES 


22227 (RISO-R-628(EN), pp. 264) Growth and properties of 
a-axis oriented YBaCuO films. Ramos, J. (Department of 
Physics, Chalmers University of Technology, Gothenburg (Swe- 
den)); Claeson, T.; lvanov, Z.G.; Olsson, E.; Stepantsov, E. Risoe 
National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting 92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. THIN FILMS/crystal growth; 
ANISOTROPY; BARIUM OXIDES; BOND ANGLE; COPPER 
OXIDES; CRITICAL CURRENT; JOSEPHSON JUNCTIONS; LAT- 
TICE PARAMETERS; PHYSICAL PROPERTIES; ROUGHNESS; 
SUBSTRATES; SUPERCONDUCTIVITY; TRANSITION TEMPERA- 
TURE; YTTRIUM OXIDES 


22228 (RISO-R-628(EN), pp. 201-202) Composition, struc- 
ture, and superconductivity in the copper oxides. Jorgensen, 
J.D. (Materials Science Division, Argonne National Laboratory, Ar- 
gonne, IL (United States)); Hinks, D.G.; Hitterman, R.L.; Mitchell, 
A.W.; Dabrowski, B.; Hunter, B.A.; Radaelli, P.G.; Wagner, J.L. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting '92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. COPPER OXIDES/superconductivity; CAR- 
RIER DENSITY; SUPERCONDUCTIVITY; CRYSTAL DEFECTS; 
CRYSTAL STRUCTURE; SYMMETRY; TETRAGONAL LATTICES 


22229 (RISO-R—628(EN), pp. 203-204) Flux dynamics in 
anisotropic and layered superconductors. Brandt, E.H. (Max- 
Planck-Institut fuer Metallforschung, Institut fuer Physik, Stuttgart 
(Germany)). Risoe National Lab., Roskilde (Denmark). Physics 
Dept. May 1992. (CONF-9205342-: Joint Nordic spring meeting 
'92: 3. Nordic conference on surface science; 6. Nordic symposium 
on computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 
Nordic spring meeting '92. [346p.] Order Number DE93624440. 
Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetic flux; ANISOTROPY; CRITICAL CURRENT 


22230 (RISO-R-628(EN), pp. 205) Flux dynamics and irre- 
versibility in YBa2Cu,07 with Y2BaCuOs; Inclusions and in 
single crystal YBa2Cu,07. Fossheim, K. (Division of Physics, the 
Norwegian Institute of Technology and SINTEF Applied Physics, 
Trondheim (Norway)); Karkut, M.G.; Heill, L.K.; Slaski, M.; Sag- 
dahl, L.T.; Vinokur, V.M.; Murakami, M.; Fujimoto, H.; Koshizuka, 
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N.; Tanaka, S.; Gencer, F.Risoe National Lab., Roskilde (Den- 
mark). Physics Dept. May 1992. (CONF-9205342-: Joint Nordic 
spring meeting '92; 3. Nordic conference on surface science; 6. 
Nordic symposium on computer simulation; 3. Nordic symposium 
on superconductivity, Nyborg (Denmark), 7-10 May 1992). In Pro- 
ceedings of the joint Nordic spring meeting ’92. [846p.] Order 
Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. SUPERCONDUCTORS/magnetic flux; AC 
LOSSES; BARIUM OXIDES; COPPER OXIDES; ENERGY-LEVEL 
TRANSITIONS; IRREVERSIBLE PROCESSES; MAGNETIC SUS- 
CEPTIBILITY; SUPERCONDUCTORS; YTTRIUM OXIDES 


22231 (RISO-R-628(EN), pp. 208) Processing, and critical 
current enhancement in bulk oxide superconductors. Terryll, K. 
(Dept. of Condensed Matter Physics, Royal Institute of Technology, 
Stockholm (Sweden)); Zakharchenko, |.; Rao, K.V.; Wang, L.; 
Muhammed, M.; Balachandran, U. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
Short communication. SUPERCONDUCTORS /critical current; 
CHEMICAL PREPARATION; COPPER OXIDES; SUPERCONDUC- 
TORS; TEMPERATURE DEPENDENCE; YTTRIUM OXIDES 


22232 (RISO-R-628(EN), pp. 209) Magnetisation of ring- 
shaped single crystals of YBCO and BISCO. Yang, G. 
(Superconductivity Research Group, University of Birmingham, 
Birmingham (United Kingdom)); Slaski, M.; Shoushtari, M.Z.; Babu, 
T.G.N.; Gencer, F.; Abell, J.S.; Gough, C.E. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting ’92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetization; BARIUM OXIDES; BISMUTH OXIDES; CALCIUM 
OXIDES; COPPER OXIDES; CRITICAL CURRENT; MAGNETIZA- 
TION; HYSTERESIS; MAGNETIC FLUX; MONOCRYSTALS; 


STRONTIUM OXIDES; WEAK-COUPLING MODEL; YTTRIUM OX- 
IDES 


22233 (RISO-R-628(EN), pp. 210) Orbital glass in HTSC- 
new state of condensed matter. Kusmartsev, F.V. (Department of 
Theoretical Physics, University of Oulu, Oulu (Finland)). Risoe Na- 
tional Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342—: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting 92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /orbital 
angular momentum; COULOMB FIELD; COUPLING; GRANULAR 
MATERIALS; JOSEPHSON JUNCTIONS; MAGNETIC FIELDS; 
MAGNETIC FLUX; MAGNETISM; MEISSNER-OCHSENFELD EF- 
FECT; SPIN GLASS STATE 


22234 (RISO-R-628(EN), pp. 211) Calculations of the elec- 
tronic Raman spectra for High-T, superconductors. Rashkeev, 
S.N. (Institute of Theoretical Physics, Chalmers University of Tech- 
nology, Goeteborg (Sweden)); Wendin, G. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ‘92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/raman 
spectra; BARIUM OXIDES; COPPER OXIDES; ELECTRON 
DIFFRACTION; ELECTRON-PHONON COUPLING; ENERGY- 
LEVEL TRANSITIONS; YTTRIUM OXIDES 
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22235 (RISO-R-628(EN), pp. 212) An X-ray absorption and 
resonant photoemission study of Ca in the high temperature 
superconductor Bi2SrgCaCusO0,. Qvarford, M. (MAX-lab., Lund 
University, Lund (Sweden)); Andersen, J.N.; Nyholm, R.; Acker, 
J.F. van; Lundgren, E.; Lindau, |.; Soederholm, S.; Bernhoff, H.; 
Karlson, U.O.; Flodstroem, S.A. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting 92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. CALC!IUM/electronic structure; HIGH-TC 
SUPERCONDUCTORS calcium; ABSORPTION SPECTROSCOPY; 
AUGER EFFECT; BISMUTH OXIDES; CALCIUM; CALCIUM OX- 
IDES; COPPER OXIDES; CRYSTAL FIELD; PHOTOEMISSION; 
STRONTIUM OXIDES; THREE-DIMENSIONAL CALCULATIONS; 
X-RAY SPECTROSCOPY 


22236 (RISO-R-628(EN), pp. 215) Oxygen order and super- 
conductivity in pure and doped YBagCu3z0¢,,. Poulsen, H.F. 
(Physics Department, Risoe National Laboratory, Roskilde (Den- 
mark)); Andersen, N.H.; Lebech, B.; Andersen, J.V.; Bohr, H.; 
Mouritsen, O.G.; Zeiske, T.; Hohlwein, D.; Sonntag, R.; Wolf, T. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-—: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [846p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/oxygen; 
OXY GEN/order parameters; BARIUM OXIDES; CONFIGURATION; 
COPPER OXIDES; DOPED MATERIALS; OXYGEN; NEUTRON 
DIFFRACTION; ORTHORHOMBIC LATTICES; STOICHIOMETRY; 
STRUCTURE FACTORS; SUPERCONDUCTIVITY; YTTRIUM OX- 
IDES 


22237 (RISO-R-628(EN), pp. 223) Raman scattering back- 
ground as an evidence of acoustic plasmons in high-T; 
superconductors. Kallio, A. (Department of Theoretical Physics, 
University of Oulu, Oulu (Finland)); Apaja, V. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342—: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting 92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
plasmons; EXCITED STATES; PLASMONS; RAMAN SPECTRA; 
SCATTERING; TEMPERATURE DEPENDENCE 


22238 (RISO-R-628(EN), pp. 224) The pressure effect for 
electron- and hole-doped superconductors. Kallio, A. (Depart- 
ment of Theoretical Physics, University of Oulu, Oulu (Finland)); 
Xiong, X. Risoe National Lab., Roskilde (Denmark). Physics Dept. 
May 1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. 
Nordic conference on surface science; 6. Nordic symposium on 
computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 
Nordic spring meeting ’92. [346p.] Order Number DE93624440. 
Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /pressure 
dependence; BOSON-FERMION SYMMETRY; DOPED MATERI- 
ALS; PAIRING INTERACTIONS; SOUND WAVES; SUPERFLUID 
MODEL 


22239 (RISO-R-628(EN), pp. 232) The evidence for in-plane 
elastic instability at T. in single-crystalline La, g¢Sro ,,4Cu O,. 
Suzuki, T. (Department of Physics, Hiroshima University (Japan)); 
Nohara, M.; Maeno, Y.; Fujita, T.; Tanaka, |.; Kojima, H. Risoe Na- 
tional Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 





spring meeting ’92. 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/stability; 
ACOUSTIC MEASUREMENTS; COPPER OXIDES; CRYSTAL 
LATTICES; ELASTIC SCATTERING; STABILITY; LANTHANUM 
OXIDES; NOISE; STRONTIUM OXIDES; SUPERCONDUCTING 
MAGNETS; TEMPERATURE DEPENDENCE; ULTRASONIC 
WAVES 


[346p.] Order Number DE93624440. Source: 


22240 (RISO-R-628(EN), pp. 234) Trapping and motion of 
magnetic flux in Y-Ba-Cu-O powders and ceramics. Laehder- 
anta, E. (Wihuri Physical Laboratory, University of Turku, Turku 
(Finland)); Laiho, R.; Viasenko, L.; Fleisher, V.; Blinov, E. Risoe 
National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. POWDERS/magnetic flux; BARIUM 
OXIDES; COPPER OXIDES; MAGNETIZATION; MOTION; POW- 
DERS; TEMPERATURE DEPENDENCE; TRAPPING; YTTRIUM 
OXIDES 


22241 (RISO-R—628(EN), pp. 243) D-wave pairing in tetrag- 
onal superconductors. Wenger, F. (Department of Theoretical 
Physics, Chalmers Institute of Technology, Gothenburg (Sweden)); 
Oestiund, S. Risoe National Lab., Roskilde (Denmark). Physics 
Dept. May 1992. (CONF-9205342-: Joint Nordic spring meeting 
"92; 3. Nordic conference on surface science; 6. Nordic symposium 
on computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 
Nordic spring meeting 92. [346p.] Order Number DE93624440. 
Source: OSTI; NTIS; INIS. 

Short communication. SUPERCONDUCTORS/d waves; 
ENERGY DENSITY; ENERGY GAP; PAIR PRODUCTION; SU- 
PERCONDUCTORS; SYMMETRY; TETRAGONAL LATTICES 


22242 (RISO-R-628(EN), pp. 249) Cell tripled structure in 
the phase diagram of YBajCu,0¢,,. Zubkus, V.E. (Institute of 
Chemical Physics, Russian Academy of Sciences, Moscow (Rus- 
sian Federation)); Lapinskas, S.; Tornau, E.E. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[846p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. SUPERCONDUCTORS /phase diagrams; 
BARIUM OXIDES; COPPER OXIDES; DEFORMATION; 
ELECTROMAGNETIC INTERACTIONS; GROUND STATES; 
MATHEMATICAL MODELS; OXYGEN; SUPERCONDUCTORS; 
YTTRIUM OXIDES 


22243 (RISO-R-628(EN), pp. 254) Microwave absorption 
and luminescence of defects in Ba;_,K,BiO3-type supercon- 
ductors. Feldbach, E. (institute of Physics, Estonian Acad. Sci., 
Tartu (Estonia)); Kaerner, T. Risoe National Lab., Roskilde (Den- 
mark). Physics Dept. May 1992. (CONF-9205342-: Joint Nordic 
spring meeting '92; 3. Nordic conference on surface science; 6. 
Nordic symposium on computer simulation; 3. Nordic symposium 
on superconductivity, Nyborg (Denmark), 7-10 May 1992). In Pro- 
ceedings of the joint Nordic spring meeting ’92. [346p.] Order 
Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /crystal 
defects; ABSORPTION; BARIUM OXIDES; BISMUTH OXIDES; 
CAPTURE; CRYSTAL LATTICES; LUMINESCENCE; MAGNETIC 
FLUX; MICROWAVE RADIATION; OXYGEN; POTASSIUM OX- 
IDES; X RADIATION 


22244 (RISO-R-628(EN), pp. 255) Calculated raman fre- 
quencies in YBa2Cu,07. Holmlund, K. (institute of Theoretical 
Physics, Chalmers University of Technology and University of 
Goeteborg, Goeteborg (Sweden)); Yxklinten, U. Risoe National 
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Lab., Roskilde (Denmark). Physics Dept. May 1992. (CONF- 
9205342—: Joint Nordic spring meeting '92; 3. Nordic conference 
on surface science; 6. Nordic symposium on computer simulation; 
3. Nordic symposium on superconductivity, Nyborg (Denmark), 7-10 
May 1992). In Proceedings of the joint Nordic spring meeting 92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. SUPERCONDUCTORS/Iattice vibrations; 
BARIUM OXIDES; CHEMICAL BONDS; COPPER OXIDES; 
POLARIZATION; RAMAN EFFECT; SUPERCONDUCTORS; YT- 
TRIUM OXIDES 


22245 (RISO-R-628(EN), pp. 257) Crystal structure and 
charge localization in Pb2Sr2Y;_,Ca,Cu,0g, for x = 0.0-0.5. Jo- 
ergensen, J.-E. (Department of Chemistry, Aarhus University, 
Aarhus (Denmark)); Hessel Andersen, N. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting "92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
Short communication. HIGH-TC SUPERCONDUCTORS /charge 
distribution; BOND ANGLE; BOND LENGTHS; CALCIUM OXIDES; 
CHEMICAL BONDS; COPPER OXIDES; DOPED MATERI- 
ALS; LEAD OXIDES; MOLECULAR STRUCTURE; NEUTRON 
DIFFRACTION; ORTHORHOMBIC LATTICES; POWDERS; RARE 


EARTHS; STRONTIUM OXIDES; TETRAGONAL LATTICES; YT- 
TRIUM OXIDES 


22246 (RISO-R-628(EN), pp. 258) Raman scattering study 
of the effects of Tl and O stoichiometry on the phonon spec- 
trum of TigBapCuO,. Kaell, M. (Dept. of Physics, Chalmers 
University of Technology, Goeteborg (Sweden)); Boerjesson, L.; 
Stroem, C.; Johansson, L.-G. Risoe National Lab., Roskilde (Den- 
mark). Physics Dept. May 1992. (CONF-9205342-: Joint Nordic 
spring meeting '92; 3. Nordic conference on surface science; 6. 
Nordic symposium on computer simulation; 3. Nordic symposium 
on superconductivity, Nyborg (Denmark), 7-10 May 1992). In Pro- 
ceedings of the joint Nordic spring meeting ‘92. [846p.] Order 
Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS ‘thallium 
oxides; BARIUM OXIDES; COPPER OXIDES; OXYGEN; 
PHONONS; PHYSICAL PROPERTIES; RAMAN EFFECT; RAMAN 
SPECTRA; SCATTERING; STOICHIOMETRY 


22247 (RISO-R-628(EN), pp. 259) Characterization of Pr 
doped Y,Ba2Cu,O, samples. Berastegui, P. (Dept. of Inorganic 
Chem., Chalmers University of Technology, Goeteborg (Sweden)); 
Johansson, L.-G.; Kaell, M.; Boerjesson, L. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 
Short communication. HIGH-TC SUPERCONDUCTORS/ 
praseodymium; BARIUM OXIDES; COPPER OXIDES; CRYSTAL 
DOPING; DOPED MATERIALS; PRASEODYMIUM; IMPURITIES; 
LATTICE PARAMETERS; PHONONS; STRUCTURAL CHEMICAL 
ANALYSIS; SUPERCONDUCTIVITY; YTTRIUM OXIDES 


22248 (RISO-R-628(EN), pp. 261) Neutron powder diffrac- 
tion study of structural changes in Tlp_,BagCuO;_, and 
Tlp_,BapCaCuz0,_, related to oxygen and thallium stoichiom- 
etry. Stroem, C. (Dept. of Inorg. Chem., Chalmers University of 
Technology, Goeteborg (Sweden)); Johansson, L.-G.; Eriksson, S.- 
G. Risoe National Lab., Roskikde (Denmark). Physics Dept. May 
1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic 
conference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS*Athallium 
oxides; BARIUM OXIDES; COPPER OXIDES; DISTUR- 
BANCES; NEUTRON DIFFRACTION; ORDER PARAMETERS; 
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ORTHORHOMBIC LATTICES; OXYGEN; PHASE TRANS- 
FORMATIONS; POWDERS; STOICHIOMETRY; STRUCTURAL 
CHEMICAL ANALYSIS; TETRAGONAL LATTICES; TRANSITION 
TEMPERATURE 


22249 (RISO-R-628(EN), pp. 262) Correlation between 
crystalline and optical anisotropy in high-T, superconductors. 
Dagys, RJ. (Semiconductor Physics Institute, Vilnius (Lithuania)); 
Babonas, G.-J.; Pukinskas, G.; Belokoneva, E.L.; Leonyuk, L.I. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
anisotropy; BISMUTH OXIDES; COPPER OXIDES; CRYSTAL 
STRUCTURE; CUPRATES; DIELECTRIC PROPERTIES; ELEC- 
TRONIC STRUCTURE; EXCITATION; ANISOTROPY; LEAD 
OXIDES; PHYSICAL PROPERTIES; RARE EARTHS; YTTRIUM 
OXIDES 


22250 (RISO-R-628(EN), pp. 265) Superconductivity in the 
two-band model with the pure repulsive interaction in the low 
density limit. Baranov, M.A. (Chalmers University of Technology, 
Goeteborg (Sweden)); Kagan, M.Y. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting 92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. SUPERCONDUCTIVITY/band _ the- 
ory; COUPLING; CRITICAL TEMPERATURE; ELECTRONIC 
STRUCTURE; FERMI LEVEL; HYBRIDIZATION; PAIRING INTER- 
ACTIONS; STRONG INTERACTIONS; SUPERCONDUCTIVITY; 
THREE-DIMENSIONAL CALCULATIONS; TWO-DIMENSIONAL 
CALCULATIONS; WEAK INTERACTIONS 


22251 (RISO-R-628(EN), pp. 268) Electronic structure 
caiculation of LagCuQ, in the self-interaction corrected local- 
spin-density functional formalism. Svane, A. (IFA, Aarhus 
University, Aarhus (Denmark)). Risoe National Lab., Roskilde (Den- 
mark). Physics Dept. May 1992. (CONF-9205342-: Joint Nordic 
spring meeting ’92; 3. Nordic conference on surface science; 6. 
Nordic symposium on computer simulation; 3. Nordic symposium 
on superconductivity, Nyborg (Denmark), 7-10 May 1992). In Pro- 
ceedings of the joint Nordic spring meeting ’92. [346p.] Order 
Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. MAGNETIC SEMICONDUCTORS/ 
electronic structure; ANTIFERROMAGNETISM; COPPER OXIDES; 
ENERGY GAP; GROUND STATES; LANTHANUM OXIDES; OXY- 
GEN; SPIN; TETRAGONAL LATTICES 


22252 (RISO-R-628(EN), pp. 271) Instabilities and correla- 
tions of an elastic lattice in a random potential. Jeldtoft Jensen, 
H. (The Niels Bohr Institute, Copenhagen (Denmark)); Brechet, Y.; 
Doucot, B.; Brass, A. Risoe National Lab., Roskilde (Denmark). 
Physics Dept. May 1992. (CONF-9205342-: Joint Nordic spring 
meeting '92; 3. Nordic conference on surface science; 6. Nordic 
symposium on computer simulation; 3. Nordic symposium on 
superconductivity, Nyborg (Denmark), 7-10 May 1992). In Proceed- 
ings of the joint Nordic spring meeting ’92. [346p.] Order Number 
DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetic flux; ADIABATIC INVARIANCE; CRYSTAL LATTICES; 


FRICTION; GROUND STATES; INSTABILITY; SPATIAL DISTRIBU- 
TION 


22253 (RISO-R-628(EN), pp. 272) Oxygen ordering in 
YBCOx and GdBCOx: A study by copper NQR and NMR. Hein- 
maa, |. (Institute of Chem. Physics and Biophysics, Tallinn 
(Estonia)); Luetgemeier, H. Risoe National Lab., Roskilde (Den- 
mark). Physics Dept. May 1992. (CONF-9205342-: Joint Nordic 
spring meeting '92; 3. Nordic conference on surface science; 6. 
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Nordic symposium on computer simulation; 3. Nordic symposium 
on superconductivity, Nyborg (Denmark), 7-10 May 1992). In Pro- 
ceedings of the joint Nordic spring meeting ’92. [346p.] Order 
Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. SUPERCONDUCTORS/order parameters; 
BARIUM OXIDES; COPPER; COPPER OXIDES; GADOLINIUM 
OXIDES; NMR SPECTRA; NUCLEAR QUADRUPOLE RESO- 
NANCE; OXYGEN; QUANTITATIVE CHEMICAL ANALYSIS; 
SUPERCONDUCTORS; YTTRIUM OXIDES 


22254 (RISO-R-628(EN), pp. 274) The electron-phonon 
coupling and structural phasetransitions in the cuprate super- 
conductors. Smith, A. (Physics Laboratory, H.C Oersted Institute, 
University of Copenhagen, Copenhagen (Denmark)); Hedegaard, 
P. Risoe National Lab., Roskilde (Denmark). Physics Dept. May 
1992. (CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic 
conference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting 92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
cuprates; BOSON-FERMION SYMMETRY; CRYSTAL STRUC- 
TURE; ELECTRON GAS; ELECTRON-PHONON COUPLING; 
CUPRATES; HUBBARD MODEL; INSTABILITY; LATTICE PARAM- 
ETERS; PHASE TRANSFORMATIONS 


22255 (RISO-R-628(EN), pp. 225) Josephson soliton oscil- 
lators coupled to a superconducting thin film resonator. Holm, 
J. (Physics Laboratory |, The Technical University of Denmark, Lyn- 
gby (Denmark)); Pedersen, N.F.; Mygind, J.; Barbara, P.; 
Davidson, A. Risoe National Lab., Roskilde (Denmark). Physics 
Dept. May 1992. (CONF-9205342-: Joint Nordic spring meeting 
92; 3. Nordic conference on surface science; 6. Nordic symposium 
on computer simulation; 3. Nordic symposium on superconductivity, 
Nyborg (Denmark), 7-10 May 1992). In Proceedings of the joint 
Nordic spring meeting ’92. [346p.] Order Number DE93624440. 
Source: OSTI; NTIS; INIS. 

Short communication. OSCILLATORS/josephson junctions; THIN 
FILMS/resonators; COUPLING; CRITICAL CURRENT; MAGNETIC 
FIELD CONFIGURATIONS; OSCILLATORS; SOLITONS; SUPER- 
CONDUCTORS; RESONATORS 


22256 (RISO-R-628(EN), pp. 226) Synthesis of Bi-Pb-Sr-Ca- 
Cu oxide powders for superconducting wires. Hijuler, H.Aa. 
(NKT Research Center A/S, Broendby (Denmark)); Brodersen, K. 
Risoe National Lab., Roskilde (Denmark). Physics Dept. May 1992. 
(CONF-9205342-: Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting 92. [346p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
superconducting wires; ADDITIVES; BISMUTH OXIDES; CALCIUM 
OXIDES; COPPER OXIDES; IMPURITIES; LEAD OXIDES; POW- 
DERS; SINTERING; STRONTIUM OXIDES; SYNTHESIS 


22257 (RISO-R-628(EN), pp. 240) Interfacial structure of Ag 
contacts to a- and c-axis oriented thin films of YBa2Cu,0, _;. 
Gong, Z.H. (Institute of Physical Electronics, University of Trond- 
heim - NTH and SINTEF DELAB, Trondheim (Norway)); Fagerberg, 
R.; Vassenden, F.; Grepstad, J.K.; Hoeier, R. Risoe National Lab., 
Roskilde (Denmark). Physics Dept. May 1992. (CONF-9205342-: 
Joint Nordic spring meeting '92; 3. Nordic conference on surface 
science; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[846p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. THIN FILMS/silver; BARIUM OXIDES; 
COPPER OXIDES; DEPOSITION; INTERFACES; MOLECULAR 
STRUCTURE; SUPERCONDUCTIVITY; SILVER; YTTRIUM OX- 
IDES 


22258 (RISO-R-628(EN), pp. 263) lon beam stimulated bi- 
epitaxial Josephson junctions. Ramos, J. (Department of 





Physics, Chalmers University of Technology, Gothenburg (Swe- 
den)); Ivanov, Z.G.; Claeson, T. Risoe National Lab., Roskilde 
(Denmark). Physics Dept. May 1992. (CONF-9205342-: Joint 
Nordic spring meeting '92; 3. Nordic conference on surface sci- 
ence; 6. Nordic symposium on computer simulation; 3. Nordic 
symposium on superconductivity, Nyborg (Denmark), 7-10 May 
1992). In Proceedings of the joint Nordic spring meeting ’92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
superconducting films; JOSEPHSON JUNCTIONS/epitaxy; CRITI- 
CAL CURRENT; FABRICATION; GRAIN BOUNDARIES; ION 
BEAMS; EPITAXY; MAGNESIUM OXIDES; SUBSTRATES; TEM- 
PERATURE DEPENDENCE; YTTRIUM OXIDES; ZIRCONIUM 
OXIDES 


22259 (Riso-R-642/EN) Deposition, characterization, and 
electronic applications of YBa2Cu307 thin films. Kromann, R. 
Risoe National Lab., Roskilde (Denmark). Solid State Physics 
Dept.; Technical Univ. of Denmark, Lyngby (Denmark). Sep 1992. 
[102p.] Contract EM-1443/88-8;Contract ENS-1443/90-0006. Order 
Number DE93623212. Source: OSTI; NTIS; INIS. 

EFP-88; EFP-90. 

YBazCu307 thin films were deposited by rf sputtering and laser 
ablation. In the case of rf sputtering the presence of negative oxy- 
gen ions was found to give rise to severe resputtering effects. In 
contrast, laser ablation is found to be a much simpler and more re- 
liable depostion method. Structural characterization in the form of 
an X-ray diffraction study of the structure of laser ablated YBCO 
thin films is reported. Two films on MgO differing by 75% in the 
critical current density were examined. The difference was ascribed 
to the fact that about 5% of the grains in the low J, film grow 45 
deg. misoriented with respect to the dominant orientation in the a-b 
plane. Two other films on SrTiO, differing by 70% in Jc were ex- 
amined. Various ways of achieving a 45 deg. grain boundary by a 
biepitaxial process on MgO substrates are described. The grain 
boundary junctions are used to fabricate DC SQUIDs. It is demon- 
strated that the SQUIDs exhibit critical current modulation in a 
magnetic field at temperatures up to 80 K. It is shown that the 1/f 
noise can be reduced by a factor of 3 by the double modulation 
technique, indicating that the dominant contribution to the 1/f noise 
comes from critical current fluctuations. The high level of 1/f noise 
from critical current fluctuations is ascribed to the nature of the 45 
deg. grain boundary and it is argued that it is necessary to develop 
a bi-epitaxial process for grain boundaries with angles less than 45 
deg.. Finally, it is demonstrated that a SQUID and a flux 
transformer can be fabricated on the same substrate to form an in- 
tegrated magnetometer. (au) (8 tabs., 58 ills., 97 refs.). 


22260 


(UCRL-JC—113251) Temperature dependence of the 
femtosecond optical response in doped high temperature su- 
perconductors. Reitze, D.H. (Lawrence Livermore National Lab., 
CA (United States)); Weiner, A.M.; Etemad, S.; Inam, A.; Focht, G. 
Lawrence Livermore National Lab., CA (United States). 3 Mar 
1993. 14p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract W-7405-ENG-48. (CONF-930192-1: Soci- 
ety of Photo-Optical Instrumentational Engineers (SPIE) meeting, 
Las Vegas, NV (United States), 6-23 Jan 1993). Order Number 
DE93009514. Source: OSTI; NTIS; INIS; GPO Dep. 

A_ two-dimensional fully electromagnetic finite difference 
time-domain code was used to investigate the penetration of elec- 
tromagnetic radiation into cavities with apertures. The study used 
two different temporal waveforms to compare the coupling 
efficiency. We found that cavity modes were excited due to the in- 
duced surface current caused by the incident radiation pulse. The 
fast-rise pulse, which contained higher frequency components, was 
found to have higher coupling efficiency. The effects of other pa- 
rameters such as aperture size and amplitude of the waveform 
were also studied. 


665420 Superfluidity 
Refer also to citation(s) 21754 
22261 (RISO-R-628(EN), pp. 197) Exponent relations for 


spectator fermion superfluids. Kallio, A. (Department of Theoreti- 
cal Physics, University of Oulu, Oulu (Finiand)); Apaja, V.; Xiong, 
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X. Risoe National Lab., Roskilde (Denmark). Physics Dept. May 
1992. (CONF-9205342—: Joint Nordic spring meeting '92; 3. Nordic 
conference on surface science; 6. Nordic symposium on computer 
simulation; 3. Nordic symposium on superconductivity, Nyborg 
(Denmark), 7-10 May 1992). In Proceedings of the joint Nordic 
spring meeting ’92. [846p.] Order Number DE93624440. Source: 
OSTI; NTIS; INIS. 

Short communication. SUPERFLUID!TY/ermions; SUPERCON- 
DUCTIVITY; SUPERFLUIDITY; FERMIONS 


22262 (RISO-R-628(EN), pp. 245) Superfluidity in the 
negative-U Hubbard model. Nylen, M. (Department of Theoretical 
Physics, University of Umeaa, Umeaa (Sweden)). Risoe National 
Lab., Roskilde (Denmark). Physics Dept. May 1992. (CONF- 
9205342-: Joint Nordic spring meeting '92; 3. Nordic conference 
on surface science; 6. Nordic symposium on computer simulation; 
3. Nordic symposium on superconductivity, Nyborg (Denmark), 7-10 
May 1992). In Proceedings of the joint Nordic spring meeting '92. 
[346p.] Order Number DE93624440. Source: OSTI; NTIS; INIS. 

Short communication. SUPERFLUIDITY/hubbard model; 
DENSITY; PARTICLES; PHASE TRANSFORMATIONS; SU- 
PERCONDUCTIVITY; SUPERFLUIDITY; TWO-DIMENSIONAL 
CALCULATIONS 
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Refer also to citation(s) 22137, 22412, 22450, 22493, 22498, 
22500, 22509, 22512, 22639 


22263 (BARC—1992/E/027) An investigation for identifica- 
tion of factors governing F and P phenomenon. Ray, M.K.S. 
(Bhabha Atomic Research Centre, Bombay (India). Process Engi- 
neering and Systems Div.); Saini, R.D.; Kutty, K.K.; Das, D. Bhabha 
Atomic Research Centre, Bombay (India). 1992. [59p.] Order Num- 
ber DE93624935. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of experiments were carried out in divided electrolytic 
cells in an attempt to identify factors governing the occurence of 
Fleischmann and Pons (F and P) phenomenon. Despite wide varia- 
tion in operating parameters (cathode characteristics, type and 
concentration of electrolyte) and perturbation of deuterated cath- 
odes and sharp change in their temperatures, experiments yielded 
no evidence of the phenomenon even though high loading (some- 
times upto D/Pd ~2) could be achieved repeatedely. However, 
large excess heat liberation, not accountable by probable physico- 
chemical processes, was observed following perturbation of the 
state of equilibrium of a deuterated cathode (having a portion of it 
free of scale and bright in appearance) by air. Instances of anoma- 
lies in tritium distribution between gas and liquid phase resulting 
from such perturbation were also noticed. These observations, 
when analysed in global perspective, clearly indicate the essential- 
ity of oxygen and scale free surface for occurrence of the 
phenomenon. Study of desorption dynamics and related parame- 
ters revealed that the overall effect of oxygen is to enhance the 
escaping tendency of deuterium from Pd lattice and that the phe- 
nomenon is in someway related to desorption. Significant increase 
in tritium activity in gas phase observed following repeated pertur- 
bation of deuterated cathode by induced pulsed magnetic field is 
suggestive of a possible mechanism in which strong electron affin- 
ity of oxygen is of paramount importance. (author). 53 refs., 17 
figs., 3 tabs., 4 appendixes. 


22264 (CIEMAT-—703) ICRH studies in TJ-IU torsatron. 
Castejon, F. (and others); Longinov, A.V.; Rodriguez R, L. Centro 
de Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1998. [12p.] Order Number 
DE93624928. Source: OSTI; NTIS (US Sales Only); INIS. 
Preliminary studies for lon Cyclotron Resonance Heating (ICRH) 
in the frequency range f=3-150 MHz are presented for TJ-IU tor- 
satron. This wide range implies the use of two different theoretical 
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models. The first valid for high frequency, where the WKB approxi- 
mation is applicable, and the second one which solves the full 
wave equation in one dimension. The high frequency calculations 
have been made using a ray tracing code and taking into account 
the magnetic field and plasma 3-D inhomogeneity. The results ob- 
tained in this case are presented in the first paper of this report, 
being the most important the criterion to avoid Fast Wave (fw)-slow 
wave (SW) coupling at Lower Hybrid Resonance, near the plasma 
edge, and the existence of so called Localized Modes. for the low 
frequency range wave-length is of the size of the plasma radius, 
therefore, the WKB approximation cannot be used. In this case a 1- 
D model is used which disregards toroidal effects, to study the main 
available heating scenarios which are presented in the second 
work of this report. the studies are made for hydrogen, deuterium 
and mixed plasmas with and without He® minority. Finally, the an- 
tenna designs to reach these several scenarios are presented in 
the third paper. Two different antenna models are provided for SW 
excitation, one of the current type and the other one of potential 
type. A third antenna is designed to excite FW which is similar to 
the current type antenna for SW, but rotated 90 degree Celsius. 


22265 (CONF-9205147-, pp. 129-134) Dynamics of R.F. dis- 
charges. Lichtenberg, A.J. (Univ. of California, Berkeley (US)); 
Lieberman, M.A.; Wood, B.P. Argonne National Lab., IL (United 
States). Jul 1992. From 10. symposium on energy engineering sci- 
ences: synergism of analysis, modeling, and experiment; Argonne, 
IL (United States); 11-13 May 1992. In Proceedings of the tenth 
symposium on energy engineering sciences: Synergism of analy- 
sis, modeling, and experiment. 293p. Order Number DE92018777. 
Source: OSTI; NTIS. 

Low pressure rf. discharges are widely sued for materials pro- 
cessing. Typical parameters are pressure 1-100 mTorr, frequency 
13.56 MHz, and r.f. voltage 50-1000 V. The applied voltage is 
dropped across capacitive sheaths at the discharge electrodes or 
wall surfaces; hence, the sheaths control the power deposition in 
the discharge. A reasonably complete picture of the dynamics of 
these sheaths has been developed. In this work, we review what is 
known., drawing mainly from analyses, experiments, and computer 
simulations by our group over the past few years, but also relating 
to other work as appropriate. We find that an analytic discharge 
model can predict, reasonably accurately, the discharge parameters 
provided that the non-Maxwellian time-dependent electron velocity 
distribution is used in the model, and the sheath velocity is allowed 
to vary from slower to faster than the thermal speed/of thewarmer 
electron class as the r.f. voltage varies from low to high values. 


22266 (CTH-IEFT—142-L) Sawtooth oscillations in tokamak 
plasmas. Wising, F. Chalmers Univ. of Technology, Goeteborg 
(Sweden). Inst. for Electromagnetic Field Theory and Plasma 
Physics. Nov 1992. [18p.] Order Number DE93624178. Source: 
OSTI; NTIS; INIS. 

The thesis comprises four papers related to sawtooth oscillations 
in tokamak plasmas and the concomitant redistribution of fast ions. 
First we present a semi-analytical approach, using line-of-sight 
measurements of D-D fusion neutrons from neutral beam heated 
plasmas, to analyze the sawtooth-induced redistribution of the fast 
neutral beam injected deuterium ions. Comparisons with JET ex- 
periments confirm that a large fraction of the central fast ions are 
expelled from the center. Recent q-profile measurements in toka- 
mak plasmas indicate that qo remains below unity throughout a 
sawtooth cycle, in contradiction with present then theories. We pro- 
pose a new model, involving full reconnection of the magnetic field 
lines in two current layers and providing a self-consistent descrip- 
tion of the plasma evolution during the sawtooth cycle. Although 
the plasma redistribution is large, q(r) may remain almost un- 
changed. We derive a theory for the redistribution of fast ions 
during sawtooth oscillations and apply it to the sawtooth models of 
Kadomtsev and our own. Analytical scalings of the change of neu- 
tron emission in neutral beam heated plasma are obtained and the 
implications of the two sawtooth models are compared. Extensive 
numerical simulations of the flux to the JET neutron profile monitor 
are carried out, indicating that both sawtooth models are consistent 
with data. At last we derive a simplified model for fast ion redistri- 
bution at sawteeth, appropriate for describing e.g. low time 
resolution triton burn-up measurements. The predictions for the 
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post-crash triton profile depends on the radius of q=1, and com- 
pares well with JET experiments as well as with the more detailed 
model above. (35 refs.). 


22267 (DOE/ER/40333-135) Producing »~d and ,z~t in 
vacuum. Knowles, P.E. (Victoria Univ., BC (Canada)); Beer, G.A.; 
Mason, G.R.; Olin, A.; Bailey, J.M.; Beveridge, J.L.; Marshall, 
G.M.; Brewer, J.H.; Forster, B.M.; Huber, T.M.; Jacot-Guillarmod, 
R.; Schellenberg, L.; Kammel, P. Wyoming Univ., Laramie, WY 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States); Natural Sciences and Engineering Research 
Council of Canada, Ottawa, ON (Canada). DOE Contract FG02- 
87ER40333. (CONF-9206276-4: Muon ‘92 workshop, Uppsala 
(Sweden), 28 Jun - 3 jul 1992). Order Number DE93010251. 
Source: OSTI; NTIS; INIS; GPO Dep. 

After the feasibility of vacuum isolated ,—~d production was 
demonstrated at TRIUMF in 1989, development was begun on a 
target system that would take advantage of the process to aid in 
the understanding of the muon catalyzed fusion cycle. Minimal 
neutron backgrounds, the ability to use silicon detectors, and com- 
patibility with tritium were considered important for a very versatile 
target system. the advantages which the target gives isolating uwCF 
process will be outlined. 


22268 (DOE/ER/53217-T1) Theoretical atomic physics for 
fusion: Annual Report, 1992. Pindzola, M.S. Auburn Univ., AL 
(United States). Dept. of Physics. 1992. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER53217. Order Number DE93013872. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The understanding of electron-ion collision processes in high 
temperature plasmas remains a key factor in the ultimate develop- 
ment of nuclear fusion as a viable energy source for the nation. 
Our 1990-1992 research proposal delineated 3 main areas of 
research in electron-ion scattering theory. Summaries our 1992 ef- 
forts in each of these research areas are presented. 


22269 (DOE/ER/53263—28) Fundamental studies of fusion 
plasmas: Annual performance report. Aamodt, R.E.; Catto, P.J.; 
D'Ippolito, D.A.; Myra, J.R.; Russell, D.A. Lodestar Research 
Corp., Boulder, CO (United States). 27 Apr 1993. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER53263. (LRC—93-41). Order Number DE93013144. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Work on ICRF interaction with the edge plasma is reported. 
ICRF generated convective cells have been established as an im- 
portant mechanism for influencing edge transport and interaction 
with the H-mode, and for controlling profiles in the tokamak scrape- 
off-layer. Power dissipation by rf sheaths has been shown to be 
significant for some misaligned ICRF and IIBW antenna systems. 
Near-field antenna sheath work has been extended to the far-field 
case, important for experiments with low single pass absorption. 
Impurity modeling and Faraday screen design support has been 
provided for the ICRF community. In the area of core-ICRF 
physics, the kinetic theory of heating by applied ICRF waves has 
been extended to retain important geometrical effects relevant to 
modeling minority heated tokamak plasmas, thereby improving on 
the physics base that is standard in presently employed codes. 
Both the quasilinear theory of ion heating, and the plasma re- 
sponse function important in wave codes have been addressed. In 
separate studies, it has been shown that highly anisotropic minority 
heated plasmas can give rise to unstable field fluctuations in some 
situations. A completely separate series of studies have contributed 
to the understanding of tokamak confinement physics. Additionally, 
a diffraction formalism has been produced which will be used to 
access the focusability of lower hybrid, ECH, and gyrotron scatter- 
ing antennas in dynamic plasma configurations. 


22270 (DOE/ER/53267-6) Texas Experimental Tokamak: 
Technical progress report, April 1990—April 1993. Wootton, A.J. 
Texas Univ., Austin, TX (United States). Fusion Research Center. 
Apr 1993. 89p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-88ER53267. Order Number 
DE93013377. Source: OSTI; NTIS; INIS; GPO Dep. 





This progress report covers the period from November 1, 1990 
to April 30, 1993. During that period, TEXT was operated as a cir- 
cular tokamak with a material limiter. It was devoted to the study of 
basic plasma physics, in particular to study of fluctuations, turbu- 
lence, and transport. The purpose is to operate and maintain TEXT 
Upgrade as a complete facility for applied tokamak physics, specifi- 
cally to conduct a research program under the following main 
headings: (1) to elucidate the mechanisms of working gas, impu- 
rity, and thermal transport in tokamaks, in particular to understand 
the role of turbulence; (2) to study physics of the edge plasma, in 
particular the turbulence; (3) to study the physics or resonant mag- 
netic fields (ergodic magnetic divertors, intra island pumping); and 
(4) to study the physics of electron cyclotron heating (ECRH). Re- 
sults of studies in each of these areas are reported. 


22271 (DOE/ER/53287-1) Crossed sightline ECE diagnos- 
tics: Final technical report. Thomas, C.E. Jr. Georgia Inst. of 
Tech., Atlanta, GA (United States). Nuclear Engineering Program. 
8 Sep 1990. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-89ER53287. Order Number 
DE93013782. Source: OSTI; NTIS; INIS; GPO Dep. 

It was shown that crossed-sightline ECE (electron-cyclotron- 
emission) can be used for both local measurement of fluctuating 
quantities (electron temperature and density), and also for inferring 
the local value of the absolute magnetic field in present experi- 
ments, or in a reactor environment. The absolute magnetic field 
measurement is a direct measure of the local plasma pressure (8) 
in currentless devices, and in combination with temperature and 
pressure measurements is a measurement of the plasma current 
density in devices with significant plasma current. Calculations 
show that absolute measurements of magnetic field can be made 
to the order of 0.1%, even in a reactor environment, and that a 
scanning ECE system could be used to measure the beta profile or 
current profile in a reactor, as appropriate. The electron tempera- 
ture fluctuation measurements have a similar resolution, and can 
also show the phase between density and temperature fluctuations, 
an extremely important quantity for understanding transport caused 
by these fluctuations. 


22272 (DOE/ER/53301-2) Nonlinear dynamics and plasma 
transport: Progress report, September 15, 1992—September 14, 
1993. Antonsen, T.M. Jr.; Drake, J.F.; Finn, J.M.; Guzdar, P.N.; 
Hassam, A.B.; Sageev, R.Z. Maryland Univ., College Park, MD 
(United States). Lab. for Plasma Research. 1993. 15p. Sponsored 
by USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract FGO5-89ER53301. Order Number DE93012238. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This progress report details work done on a program in nonlinear 
dynamical aspects of plasma turbulence and transport funded by 
DOE since 1989. This program has been in cooperation with 
laboratories in theUSSR [now Russia and the Confederation of In- 
dependent States (CIS)]. The purpose of this program has been: 
To promote the utilization of recent pathbreaking developments in 
nonlinear science in plasma turbulence and transport. To promote 
cooperative scientific investigations between the US and CIS in the 
related areas of nonlinear science and plasma turbulence and 
transport. In the work reported in our progress report, we have 
studied simple models which are motivated by observation on ac- 
tual fusion devices. The models focus on the important physical 
processes without incorporating the complexity of the geometry of 
real devices. This allows for a deeper analysis and understanding 
of the system both analytically and numerically. 


22273 (DOE/ET/51013-298) Comparison of Alcator C data 
with the Rebut-Lallia-Watkins critical gradient scaling. Hutchin- 
son, |.H. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Plasma Fusion Center. Dec 1992. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
78ET51013. (PFC/RR-92-15). Order Number DE93010312. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The critical temperature gradient model of Rebut, Lallia and 
Watkins is compared with data from Alcator C. The predicted cen- 
tral electron temperature is derived from the model, and a simple 
analytic formula is given. It is found to be in quite good agreement 
with the observed temperatures on Alcator C under ohmic heating 
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conditions. However, the thermal diffusivity postulated in the model 
for gradients that exceed the critical is not consistent with the ob- 
served electron heating by Lower Hybrid waves. 


22274 (DOE/ET/53088-592) Discrete vortex representation 
of magnetohydrodynamics. Kinney, R. (Texas Univ., Austin, TX 
(United States). Inst. for Fusion Studies); Tajima, T.; Petviashvili, 
N.; McWilliams, J.C. Texas Univ., Austin, TX (United States). Inst. 
for Fusion Studies; National Oceanic and Atmospheric Administra- 
tion, Boulder, CO (United States). Feb 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract FG05- 
80ET53088. (IFSR-592). Order Number DE93012190. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present an alternative approach to statistical analysis of an 
intermittent ideal MHD fluid in two dimensions, based on the hydro- 
dynamical discrete vortex model applied to the Elsasser variables. 
The model contains negative temperature states which predict the 
formation of magnetic islands, but also includes a natural limit un- 
der which the equilibrium states revert to the familiar twin-vortex 
states predicted by hydrodynamical turbulence theories. Numerical 
dynamical calculations yield equilibrium spectra in agreement with 
the theoretical predictions. 


22275 (DOE/FTR-93010293) Investigation for EPRI of 
Japanese cold fusion research: Foreign trip report, October 
18-28, 1992. Hoffman, N.J. Rockwell International Corp., Canoga 
Park, CA (United States). Energy Technology Engineering Center. 
23 Dec 1992. 19p. Sponsored by Electric Power Research Inst., 
Palo Alto, CA (United States). DOE Contract AC03-76SF00700. 
Order Number DE93010293. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Exploratory and Applied Research division of EPRI, the 
Electric Power Research Institute, has funded ETEC to assist them 
in evaluating “cold fusion.” Since ETEC is a DOE laboratory, this 
funding is sent to ETEC via the “700 contract” between the DOE 
SAN office and Rocketdyne on a “Work for Others” mode contract. 
Thus, the cost to DOE for this trip for my time, travel, or expenses 
was zero, but the money from EPRI was funneled through DOE. 


22276 (DOE/FTR-93011378) [Travel to Brussels on rf the- 
ory and modelling results on radiofrequency heating and 
current drive of fusion devices]: Foreign trip report, July 5-11, 
1992. Bonoli, P.T. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Plasma Fusion Center. 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER54110. Order Number DE93011378. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This trip report summarizes rf theory and modelling results from 
the Europhysics Topical conference on Radiofrequency Heating 
and Current Drive of Fusion Devices. Experimental results from 
this meeting have been reviewed in the accompanying Trip Report 
written by Dr. Yuichi Takase (MIT). An assessment is first given, 
based on results presented at this conference, of the status of rf 
theory and modelling in the ion cyclotron, lower hybrid, and 
electron cyclotron range of frequencies. Two invited papers axe re- 
viewed in detail. The first paper was given by Dr. N.J. Fisch 
(PPPL) and speculates on the possible interaction of lower hybrid 
(LH) waves and fusion alpha-particles, resulting in an amplification 
of the LH wave fields. The second paper was given by Dr. M. Cox 
(Culham) and discusses the use of LH current drive for m = 2 
mode stabilization (disruption control). 


22277 (DOE/FTR-93011548) [Travel to Belgium on ra- 
diofrequency heating and current drive of fusion devices}: 
Foreign trip report, July 1-16, 1992. Takase, Yuichi. Massachu- 
setts Inst. of Tech., Cambridge, MA (United States). Plasma Fusion 
Center. 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-78ET51013. Order Number 
DE93011548. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The conference opened with an invited paper by Rebut who pro- 
posed fully inductive long pulse operation (1-2 hour burn with 3-6 
minute interruption) for a reactor, as opposed to noninductively 
driven fully steady state operation. Relatively few new experimental 
results were reported because many of the devices have not oper- 
ated very much recently. Some new results were reported from 
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TEXTOR, TORE SUPRA, and ASDEX-Upgrade. There were sev- 
eral papers discussing how to improve the current drive efficiency. 
A new idea proposed by Fisch on amplifying the lower hybrid wave 
using the expansion free energy of alpha particles was interesting, 
but rental verification is needed. High minority concentration ICRF 
heating of ?He(H) plasma on JET looked promising, but for D-T 
reactors several probleins may arise including absorption by a par- 
ticles. Combined LHCD + ECCD experiments on WT-3 which 
showed good rampup efficiency using oblique injection (finite n)) 
was new. More new results are expected in the near future from 
devices starting or re-starting operation, including TFTR, JET, 
ASDEX-Upgrade, and Alcator C-Mod, as well as from currently op- 
erating machines 


22278 (ENEA-RT-NUCL-—91-14) Nonresonant electron ve- 
locity diffusion by lower hybrid waves in tokamaks. Santini, F. 
ENEA, Frascati (Italy). Jul 1991. 22p. (RT/NUCL—91-14). Order 
Number DE93784665. Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of the quasilinear theory of current drive in 
tokamaks by lower hybrid waves, a velocity diffusion process is in- 
troduced for electrons that are not in Landau resonance with the 
waves. This effect is connected with the time dependence of the 
wave field auto-correlations which can be caused by nonlinear phe- 
nomena (only postulated here) or by the geometric effect of a wave 
beam of finite toroidal width. In both cases, the role of non- 
resonant electron velocity diffusion is important in correctly 
evaluating the driven current and the absorbed power (because it 
may ‘fill the gap’ in velocity space between bulk and resonant tail 
electrons). It also implies the presence of a fast RF runaway elec- 
trontail above the range in which Landau resonance occurs. While 
this tail requires a treatment including relativistic effects, as well as, 
2-D velocity space and cross field transport of fast electrons, sim- 
plified considerations indicate that it does not depend much on the 
wave spectrum (or on the accessibility limit). The temperature scal- 
ing of the current drive efficiency is found to be different from the 
result obtained from the usual quasilinear theory. 


22279 (ENEA-RT-NUCL-91-18) Parametric decay instability 
for LH wave in large devices. Cardinali, A. ENEA, Frascati (italy). 
Area Nucleare. Oct 1991. 26p. (RT/NUCL—91-18). Order Number 
DE93784689. Source: OSTI; NTIS (US Sales Only); INIS. 

This report shows a detailed analysis of the homogeneous dis- 
persion relation of the parametric instability induced by a Lower 
Hybrid (LH) pump wave for the plasma parameters typical of the 
NET/ITER tokamaks. The parametric dispersion relation (PDR) is 
solved in a large domain of the plasma space parameters and for 
different antenna conditions. Growth rate and homogeneous 
thresholds, as well as, convective thresholds are deduced from this 
analysis, and deleterious effects on the radio-frequency (RF) power 
deposition are pointed out. Although the growth rate for ion-sound 
or ion-cyclotron quasi-mode decay which is the typical kind of in- 
stability induced by LH injection, increases as does the power 
density, the convective thresholds are rather high. This assures 
that edge parametric instability for plasma parameters typical of the 
NET-ITER tokamak does not develop, even for a very high power 
density level of the LH frequency, and that the wave injected pene- 
trates up to the plasma center. 


22280 (ENEA-RT-NUCL-91-25) Density fluctuations and 
spectral broadening during lower hybrid current drive experi 
ment on ASDEX. Cesario, R.; Bartiromo, R.; Cardinali, A.; 
Paoletti, F.; Pericoli-Ridolfini, V.; Schubert, R. ENEA, Frascati 
(Italy). Area Nucleare; JET Joint Undertaking, Abingdon (United 
Kingdom); Max-Planck-institut fuer Extraterrestrische Physik, 
Garching (Germany). Nov 1991. 25p. (RT/NUCL-91-25). Order 
Number DE93784664. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper studies the broadening of the injected rf line in the fre- 
quency spectra detected during the lower hybrid (LH) experiment in 
Asdex. The parametric decay instabilities (PDI) and the scattering 
due to density fluctuations as possible causes of the broadening 
are considered. The analysis of the parametric dispersion relation 
shows that parametric instabilities driven by ion-sound quasimodes 
have the highest growth rates, but their rf power threshold is higher 
than the rf power available in the experiment. This was confirmed 
by the negative results of the measurements performed to detect 


552 ERA Vol. 18, No. 7 


the presence of PDI. Measurements of the density fluctuation be- 
haviour during rf power injection were also carried out. The results 
obtained from observations made with a microwave reflectometer 
and a Langmuir probe show a correlation of the fluctuations in the 
scrape-off plasma with the line broadening. 


22281 (ENEA-RT-NUCL~-91-30) Neutron transport for Igni- 
tor neutron diagnostics. Batistoni, P.; Rollet, S. ENEA, Frascati 
(Italy). Area Nucleare. Mar 1992. 28p. (RT/NUCL—91-30). Order 
Number DE93784666. Source: OSTI; NTIS (US Sales Only); INIS. 

As a preliminary step for the design of the neutron diagnostics in 
the IGNITOR tokamak, the overall neutron field in the device was 
calculated with the help of the MCNP code, which solves, with the 
Monte Carlo method, neutron and photon transport problems in ar- 
bitrary 3-D geometries. The poloidal distribution of the fluxes on 
the first wall and the related energy spectra were calculated to esti- 
mate the backscattered contribution to signals at spectrometers 
and collimated detectors for measurements with spatial resolution 
in the plasma. The average fluxes on the top and the lateral cryo- 
stat surfaces, and the local fluxes on the equatorial plane outside 
the cryostat wall, were also calculated in order to determine the 
neutron counter characteristics and expected performance. The ac- 
curacy of the numerical simulation and of the modeling of the 
IGNITOR device adopted in this work, already allows for the 
calibrations of the activation system, that should be used as an in- 
dependent method for the absolute measurement of the total 
neutron yield and for more general calculations concerning the acti- 
vation of structural materials and for safety. 


22282 (ENEA-RT-NUCL-92-06) Contributions to Euro- 
physics topical conference on RF heating and current drive of 
fusion devices. ENEA, Frascati (Italy). Area Nucleare. May 1992. 
24p. (CONF-920717-: Topical conference meeting on radio fre- 
quency heating and current drive of fusion devices, Brussels 
(Belgium), 7-10 Jul 1992; RT/NUCL—92-06). Order Number 
DE93784669. Source: OSTI; NTIS (US Sales Only); INIS. 

From the 'Contribution to the Europhysics Topical Conference on 
RF Heating and Current Drive of Fusion Devices’ (Brussels, July, 
1992), separate abstracts were prepared for 5 papers. The topics, 
centred around lower hybrid current drive heating in tokamak de- 
vices, included analyses of parametric instabilities and a feasibility 
study of the combined injection of fast and lower hybrid waves into 
tokamak plasmas. 


22283 (ENEA-RT-NUCL-92-06, pp. 5-8) Analysis of lower 
hybrid current drive efficiency degradation in ASDEX tokamak 
due to scattering from edge plasma turbulence. Pericoli- 
Ridolfini, V.; Giannone, L. ENEA, Frascati (Italy). May 1992. 
(CONF-920717—: Topical conference meeting on radio frequency 
heating and current drive of fusion devices, Brussels (Belgium), 7- 
10 Jul 1992; RT/NUCL—92-06). In Contributions to Europhysics 
topical conference on RF heating and current drive of fusion de- 
vices. 24p. Order Number DE93784669. Source: OSTI; NTIS (US 
Sales Only); INIS. 

in previous work on ASDEX it was found that large variations of 
the current drive (CD) efficiency of the 2.45 GHz lower hybrid (LH) 
waves, up to 50%, are well correlated with a quantity never consid- 
ered before, the spectral width of the LH pump line. Properly 
designed experiments have shown that the spectral broadening of 
the LH pump is not due to parametric decay instabilities, thus leav- 
ing scattering by density fluctuations as the most probable cause. 
In this work, a quantitative study is made on the effect of the mea- 
sured fluctuations on the LH wave characteristics, following the 
model proposed by Andrew and Perkins. It is shown how the pre- 
dictions of this model agree very well with the experimental 
findings on both the pump spectral broadening and the related CD 
efficiency degradation. 


22284 (ENEA-RT-NUCL—92-06, pp. 9-12) Analysis of effects 
of elongation and triangularity on propagation and absorption 
of lower hybrid waves. Cardinali, A.; Micozzi, P.; Barbato, E.; Ro- 
manelli, F. ENEA, Frascati (Italy). May 1992. (CONF-920717-: 
Topical conference meeting on radio frequency heating and current 
drive of fusion devices, Brussels (Belgium), 7-10 Jul 1992; 





RT/NUCL-—92-06). In Contributions to Europhysics topical confer- 
ence on FF heating and current drive of fusion devices. 24p. Order 
Number DE93784669. Source: OSTI; NTIS (US Sales Only); INIS. 
In tokamak like reactors, lower hybrid wave injection seems to 
be particularly attractive for the full current generation and the con- 
trol of the current density profile, as recent experiments have 
shown that a high current drive efficiency can indeed be obtained. 
This paper reports on a study of the lower hybrid wave propagation 
in a general magnetic field configuration to determine the optimum 
conditions for plasma-wave interaction at the plasma centre by an- 
alytically solving the ray tracing equations in a general magnetic 
flux surface system of coordinates. This makes it possible to estab- 
lish the propagation and the absorption of the wave and the 
evolution of the parallel wavenumber in terms of the structure of 
the magnetic field. The ray tracing analysis in general magnetic 
field equilibrium shows the dependence of the propagation and the 
absorption of the lower hybrid waves on the main parameters of 
the plasma equilibrium namely: the elongation, triangularity and the 
Shafranov shift, as well as, the poloidal angle of injection. In partic- 
ular, negative angles of injection help the penetration of the waves 
up to the plasma centre in a large range of values of elongation, 
triangularity and Shafranov shift. The behaviour of the point of max- 
imum penetration, as well as, the layer where most of the power is 
deposited into the plasma as function of elongation, triangularity 
and Shafranov shift is obtained. For injection angles greater than 0 
degrees, in particular, the propagation becomes more peripheral by 
increasing the value of the elongation and Shafranov shift. 


22285 (ENEA-RT-NUCL-92-06, pp. 13-16) lon Bernstein 
wave heating experiment on FTU revisited after Dill-D results. 
Cardinali, A.; Cesario, R.; De Marco, F.; Sauter, O. ENEA, Frascati 
(Italy). May 1992. (CONF-920717—: Topical conference meeting on 
radio frequency heating and current drive of fusion devices, Brus- 
sels (Belgium), 7-10 Jul 1992; RT/NUCL—92-06). In Contributions 
to Europhysics topical conference on RF heating and current drive 
of fusion devices. 24p. Order Number DE93784669. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The motivation for developing lon Bernstein Wave Heating (IBW) 
is largely due to the possibility of combining-the excellent absorp- 
tion properties and relatively low cost equipment of waves in the 
lon Cyclotron range of frequencies with waveguide coupling. As a 
matter of fact, FTU (Frascati Tokamak Upgrade) is the first experi- 
ment where the full potentialities of IBW will be tested. The main 
features are: f=433 MHz, corresponding to the fourth harmonic of 
hydrogen at 7.8 T; P=1.5 MW; and the coupler is a two waveguide 
grill, each waveguide being 40 cm high and 4 cm wide. Most of the 
length of each waveguide is in vacuum, the ceramic window being 
placed at about 1.5 m from its mouth. Three ports are envisaged to 
be utilized at full power, corresponding to a specific power of 
1.5kW-cm?. After encouraging results in several experiments, the 
recent DIill-D negative results casted some doubts on the viability 
of this heating method. In this work, the two experiments are ana- 
lyzed. The main differences between FTU and DIll-D are: magnetic 
field, harmonic number and density. Their influence on coupling 
and propagation is examined. 


22286 (ENEA-RT-NUCL-92-06, pp. 17-20) Plasma density 
fluctuations during lower hybrid current drive experiment on 
ASDEX. Cesario, R.; Pericoli Ridolfini, V.; Schubert, R. ENEA, 
Frascati (Italy). May 1992. (CONF-920717—: Topical conference 
meeting on radio frequency heating and current drive of fusion de- 
vices, Brussels (Belgium), 7-10 Jul 1992; RT/NUCL—92-06). In 
Contributions to Europhysics topical conference on RF heating and 
current drive of fusion devices. 24p. Order Number DE93784669. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Line broadening around behaviour the injected Lower Hybrid 
(LH) frequency, observed in the signal of the rf probe during the 
current drive experiment on ASDEX, was related to the anomalous 
reduction of the current drive efficiency with increasing plasma 
density. This paper discusses the experimental observation aiming 
at determining the role of low frequency density fluctuations in line 
broadening. A microwave reflectometer operating in the extraordi- 
nary mode at a fixed frequency of 64 GHz was employed for 
detecting the density fluctuations during the LH power pulse. As a 
result, an enhancement of the fluctuation level (at least in the 
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scrape-off plasma layer), was observed when a certain LH power 
threshold was exceeded. The comparison of the rf probe and the 
reflectometer signals showed a very similar behaviour, at the differ- 
ent conditions of the operating plasma density and the LH power 
level, and suggested that a non-linear interaction can occur in the 
plasma regimes relevant for the LH current drive experiments. 


22287 (ENEA-RT-NUCL-92-06, pp. 21-24) Analysis of com- 
bined injection of fast wave and lower hybrid waves in 
tokamak plasmas. Barbato, E.; Spaziani, A. ENEA, Frascati 
(Italy). May 1992. (CONF-920717—: Topical conference meeting on 
radio frequency heating and current drive of fusion devices, Brus- 
sels (Belgium), 7-10 Jul 1992; RT/NUCL-—92-06). In Contributions 
to Europhysics topical conference on RF heating and current drive 
of fusion devices. 24p. Order Number DE93784669. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The kinetic aspects of the simultaneous injection of Fast Waves 
(FW's) and Lower Hybrid Waves (LHW’s) are studied throughout a 
2-D Fokker-Planck code wich includes the quasilinear diffusion op- 
erator of both waves and relativistic effects. Trough this analysis it 
is found that: the linear regime holds for FW’s as far as absorption 
is concerned, the distribution function appearing flattened only at 
very high p (perpendicular); the simultaneous application of LHW’s 
and FW's induces an enhancement in the absorption of the wave 
with higher phase velocities (when FW’s have higher phase veloci- 
ties the enhancement in the FW absorption can be a factor 200); 
synergistic effects in the driven current are found when a spectrum 
for FW is used extending to parallel wave refractive indexes lower 
than LHW parallel wave refraction index and when a high FW 
power density is applied. 


22288 (ENEA-RT-NUCL-92-16) Guiding-center motion in 
framework of Hamilton-Jacobi theory. Robouch, B.V.; Gratreau, 
P. ENEA, Frascati (Italy). Area Nucleare. Jun 1992. 76p. 
(RT/NUCL-92-16). Order Number DE93784691. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Following renewed interest in the guiding-center problem, this 
paper proposes an alternative to the proceeding approaches. It 
consists essentially in demonstrating existence of a representative 
simple model for which the problem is rigorously solved in the 
Hamilton-Jacobi framework. It is shown that a perturbation method 
allows the extension of the model to more realistic cases having 
cylindrical configurations of the fields. A further extension to cover 
both magnetic-mirror configurations and tokamaks can be 
achieved. 


22289 (ETDE-IT—93-130) Numerical modelling of FT- 
Tokamak edge plasma. Zagorski, R. ENEA, Frascati (Italy). 1992. 
27p. Order Number DE93784657. Source: OST; NTIS (US Sales 
Only); INIS. 

The 2-D multifluid code EPIT for computing plasma profiles in 
the edge region of divertors in tokamaks was modified to analyse 
plasma dynamics in the scrape-of f layer of a tokamak with a 
poloidal limiter. Calculations were performed for FT-tokamak pa- 
rameters. Comparisons with experimental data are presented. 


22290 (GA-A-18294, pp. 3-9) First measurements of two di- 
mensional electron temperature profiles on JET. Costley, A.E. 
(JET Joint Undertaking, Abingdon, Oxon (GB)); Bartlett, D.V.; 
Campbell, D.J.; Kissel, S.E.; Neill, G.F.; Roach, P.F.; Baker, E.A.A.; 
Kiff, M.G. GA Technologies, Inc., San Diego, CA (United States). 
[1985]. (CONF-8511131-: 5. international workshop on electron cy- 
clotron emission and electron cyclotron heating, San Diego, CA 
(United States), 9-12 Nov 1985). In EC-5 fifth international work- 
shop on electron cyclotron emission and electron cyclotron heating. 
363p. Order Number DE93000677. Source: OSTI; NTIS. 

The Spatial Scan ECE System on JET is briefly described. The 
employed method of calibration is outlined. The first results ob- 
tained with some of the oblique viewing channels are presented, 
and these confirm that the emission is localized in the vertical di- 
rection as well as in the radial direction. Full interpretation of the 
results requires the use of an interpretation/simulation code which 
is presently being developed. 
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22291 (GA-A-18294, pp. 10-17) Simulation of JET ECE 
spectra along multiple chords and comparison with experi- 
ment. Ramponi, G. (EURATOM-CNR Fusionn Assoc., Milan (IT)); 
Airoldi, A.; Orefice, A.; Bartlett, D.V.; Brusati, B.; Nowak, S. GA 
Technologies, Inc., San Diego, CA (United States). [1985]. (CONF- 
8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

This paper describes the current status and most recent devel- 
opments in the JET ECE simulation code. Simulated spectra 
generated by the code are compared with those which have been 
measured in the four operational channels of the diagnostic. The 
motivation for measuring two dimensional electron temperature 
profiles, and the techniques employed, are discussed in the com- 
panion paper by Costley et al. at this workshop. 


22292 (GA-A-18294, pp. 18-36) Electron cyclotron emis- 
sion measurements on TFTR. Stauffer, F.J. (Univ. of Maryland, 
College Park, (US)); Boyd, D.A.; Efthimion, P.C.; Taylor, G.; 
Arunasalam, V.; Cutler, R.C.; McCarthy, M.P.; Rasmussen, D.A.; 
Wilgen, J. GA Technologies, Inc., San Diego, CA (United States). 
[1985]. (CONF-8511131—: 5. international workshop on electron cy- 
clotron emission and electron cyclotron heating, San Diego, CA 
(United States), 9-12 Nov 1985). In EC-5 fifth international work- 
shop on electron cyclotron emission and electron cyclotron heating. 
363p. Order Number DE93000677. Source: OSTI; NTIS. 

The latest generation of tokamaks (TFTR, JET, JT-60) with their 
large major radii (R > 2.5 M) and toroidal fields (By > 3.5 T) are 
well suited for electron cyclotron emission (ECE) diagnostics. A fast 
scanning heterodyne receiver (radiometer) and a Michelson interfer- 
ometer have been developed and operated to support the plasma 
confinement studies in the Tokamak Fusion Test Reactor (TFTR). 
This paper will examine some of the issues important to ECE diag- 
nostics on TFTR, review the instruments, and show examples of 
measurements made during a variety of plasma experiments. 


22293 (GA-A-18294, pp. 37-44) Electron cyclotron emis- 
sion measurements during electron cyclotron heating In the 
Wendelstein VIl-A Stellarator at 1 Tesla and 2.5 Tesla. Hartfub, 
H.J. (EURATOM Assoc., Garching (DE)); Tutter, M.; Cattanei, G.; 
Dorst, D.; Elsner, A.; Erckmann, V.; Grieger, G.; Grigull, P.; 
Hacker, H.; Jaeckel, H.; Jaenicke, R.; Junker, J.; Kick, M.; Kroiss, 
H.; Kuehner, G.; Maabberg, H.; Mahn, C.; Marlier, SGA 
Technologies, Inc., San Diego, CA (United States). [1985]. (CONF- 
8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

Second harmonic electron cyclotron emission measurements 
were performed with an eight-channel heterodyne receiver on the 
WENDELSTEIN VII-A Stellarator (R = 2.0 m, a = 0.1 m, | = 2, m 
=5) during electron cyclotron heated discharges at 1 T (28 GHz) 
and 2.5 T (70 GHz). Characteristic deviations in the shape of the 
electron temperature profile compared to Thomson scattering re- 
sults have been found which are explained assuming a small 
amount of mildly relativistic suprathermal electrons in addition to 
the thermalized bulk. Code simulations were carried out from which 
the suprathermal energy and density can be estimated. 


22294 (GA-A-18294, pp. 45-55) Central power balance in 
sawtoothing ohmically heated tokamak discharges in the 
Princeton large torus. Cavallo, A. (Princeton Plasma Physics 
Lab., NJ (US)); Hosea, J.; Bell, R.; McNeill, D. GA Technologies, 
Inc., San Diego, CA (United States). [1985]. (CONF-8511131-: 5. 
international workshop on electron cyclotron emission and electron 
cyclotron heating, San Diego, CA (United States), 9-12 Nov 1985). 
In EC-5 fifth international workshop on electron cyclotron emission 
and electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

The central energy balance for sawtoothing ohmically heated dis- 
charges has been calculated by two different methods. The first 
uses Z-effective (average effective ion charge) measurements, and 
the other uses the rate of rise of central stored electron energy as 
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observed on temperature and density sawteeth. The two methods 
are in reasonable agreement at moderate (-1.5 x 10’ cm-%) den- 
sities. If bolometric data is available which can confirm that central 
radiated power is negligible, then the central Z-effective may be 
computed from the temperature and density sawteeth. 


22295 (GA-A-18294, pp. 56-64) The transmission system 
for the Dill-D ECE radiometer. Moeller, C. (GA Technologies, San 
Diego, CA (US)); Lohr, J.; Prater, R. GA Technologies, Inc., San 
Diego, CA (United States). [1985]. DOE Contract AC03- 
84ER51044. (CONF-8511131-: 5. international workshop on 
electron cyclotron emission and electron cyclotron heating, San 
Diego, CA (United States), 9-12 Nov 1985). In EC-5 fifth interna- 
tional workshop on electron cyclotron emission and electron 
cyclotron heating. 363p. Order Number DE93000677. Source: 
OSTI; NTIS. 

In order to improve the noise immunity and increase the avail- 
ability of the DIll-D ECE radiometer, the radiometer receiver will be 
located outside the radiation shield wall. Further noise immunity is 
obtained by the use of a 50 kHz rf modulator, which is compatible 
with the 90 to 140 GHz low loss, single mode transmission system, 
the design and expected performance of which will be discussed. 
The testing of microwave components and the absolute calibration 
of the system is also discussed. 


22296 (GA-A-18294, pp. 65-73) A comparison of three dif- 
ferent methods for calibrating ECE measurement systems. 
Kissel, S.E. (JET Joint Undertaking, Abingdon, Oxon (GB)); 
Bartlett, D.V.; Campbell, D.J.; Costley, A.E.; Tubbing, B.J.D.; Nies- 
tadt, R.M.; Oyevaar, T.; Piekaar, H.W.; Baker, E.A.M.; Moss, D.G. 
GA Technologies, Inc., San Diego, CA (United States). [1985]. 
(CONF-8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

An ECE measurement system has been calibrated using three 
different methods: a conventional thermal source, an untuned cav- 
ity, and a system of antenna pattern integration. The last two 
techniques employ a coherent microwave source and produce sig- 
nal levels comparable with those measured from a tokamak 
plasma. The measured system responses agree within the esti- 
mated experimental uncertainties. 


22297 (GA-A-18294, pp. 77-87) What is the limiting polar- 
ization of electron cyclotron emission leaving a _ fusion 
plasma?. Boyd, D.A. (Univ. of Maryland, College Park (US)). GA 
Technologies, Inc., San Diego, CA (United States). [1985]. (CONF- 
8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

The propagation of electron cyclotron emission perpendicular to a 
sheared magnetic field is considered. Coupled equations for the or- 
dinary and extraordinary modes of polarization are used to deduce 
the emerging state of polarization: the limiting polarization. Toka- 
maks have a limiting polarization characterized by the edge plasma 
conditions, but certain spheromaks for cyclotron harmonics above £ 
= 3 will preserve the polarization of the emission at the source. 


22298 (GA-A-18294, pp. 88-95) Study of the electron cy- 
clotron maser instability. Bornatici, M. (Univ. of Pavia (IT)); 
Ruffina, U.; Westerhof, E. GA Technologies, Inc., San Diego, CA 
(United States). [1985]. (CONF-8511131—: 5. international work- 
shop on electron cyclotron emission and electron cyclotron heating, 
San Diego, CA (United States), 9-12 Nov 1985). In EC-5 fifth inter- 
national workshop on electron cyclotron emission and electron 
cyclotron heating. 363p. Order Number DE93000677. Source: 
OSTI; NTIS. 

The fully relativistic dispersion relation for the extraordinary mode 
around the electron cyclotron frequency is investigated, both ana- 
lytically and numerically, for propagation perpendicular to the 
magnetic field and a (relativistic) loss-cone distribution. Both the 
wave dispersion and the (spatial) absorption, which can be positive 





or negative, as well as the (wp/we-)-range for the absolute maser in- 
stability are evaluated and discussed. 


22299 (GA-A-18294, pp. 97-104) Electron runaway effects 
induced by electron cyclotron waves. Demeio, L. (FOM-Instituut 
voor Plasmafysica, Nieuwegein (NL)); Engelmann, F. GA 
Technologies, Inc., San Diego, CA (United States). [1985]. (CONF- 
8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

Runaway effects perpendicular to the confining magnetic field, 
induced by electron cyclotron waves, were investigated, adopting a 
quasi-uniform model. Using the results of previous work, the condi- 
tions for the quasi-uniform model to be satisfactory for tokamak 
plasmas of practical interest are discussed. 


22300 (GA-A-18294, pp. 105-112) The stability of electron 
cyclotron waves in the present of stong electron cyclotron 
heating. Hsu, J.Y. (GA Technologies, Inc., San Diego, CA (US)); 
Lashmore-Davies, C.N. GA Technologies, Inc., San Diego, CA 
(United States). [1985]. DOE Contract AC03-84ER53158. (CONF- 
8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

We examine the stability of the 0-mode for perpendicular propa- 
gation when a certain fraction of the electrons form a hot electron 
ring. We consider the case of a sharp ring simpler to analyze and 
a diffuse ring which may occur under conditions of strong electron 
cyclotron heating. In both cases the parallel distribution of veloci- 
ties is assumed to be Maxwellian. We find that both distributions 
can be unstable to the 0-mode. For the diffuse ring we estimate 
the temperature of the background thermal plasma required to sta- 
bilize the instability. 


22301 


(GA-A-18294, pp. 113-122) NOTEC, a code for the 
calculation of non-thermal ECE spectra emitted from tokamak 


plasmas. Sillen, R.MJ. (FOM-instituut voor Plasmafysica, 
Nieuwegein (NL)). GA Technologies, Inc., San Diego, CA (United 
States). [1985]. (CONF-8511131-: 5. international workshop on 
electron cyclotron emission and electron cyclotron heating, San 
Diego, CA (United States), 9-12 Nov 1985). In EC-5 fifth interna- 
tional workshop on electron cyclotron emission and electron 
cyclotron heating. 363p. Order Number DE93000677. Source: 
OSTI; NTIS. 

A 3-D code, NOTEC, has been developed to calculate ECE 
spectra for the JET tokamak plasma allowing for a large class of 
non-thermal populations. Because bulk densities up to 102° m~% 
are expected in JET, refraction as well as high-density effects on 
the absorption and emission coefficients are included. The thermal 
and non-thermal absorption and emission coefficients are calcu- 
lated using fully relativistic expressions. The modular structure of 
the code makes it possible to use the code for any tokamak 
plasma. Results of a comparison with other numerically simulated 
ECE spectra are given. 


22302 (GA-A-18294, pp. 123-130) Perpendicular electron 
cyclotron emission for relativistic loss-cone type momentum 
distributions. Bornatici, M. (Univ. of Pavia (IT)); Ruffina, U. GA 
Technologies, inc., San Diego, CA (United States). [1985]. (CONF- 
8511131-: 5. international workshop on electron § cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OST]; NTIS. 

The electron cyclotron emission of both the extraordinary and or- 
dinary mode is calculated, both analytically and numerically, for 
two classes of relativistic loss-cone distributions, for propagation 
perpendicular to the magnetic field and accounting for both finite- 
density and finite Larmor radius effects. The effects of varying both 
the strength of the loss-cone and the temperature on the frequency 
dependence of the emissivity are investigated and discussed with 
reference to the case of an isotropic Maxwellian. 
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22303 (GA-A-18294, pp. 135-144) ECRH studies in CLEO 
tokamak. Riviere, A.C. (UKAEA/Eurtom Fusion Assoc., Abingdon, 
Oxon (GB)); Ainsworth, N.R.; Alper, B.; Atkinson, D.; Blewett, 
S.G.F.; Collins, P.R.; Dellis, A.N.; Edlington, T.; Lloyd, B.; O’Brien, 
M.R.; Parham, B.J.; Robinson, D.C.; Start, D.G.H.; Todd, T.N.; Ma, 
FGA Technologies, Inc., San Diego, CA (United States). [1985]. 
(CONF-8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

Electron cyclotron resonance heating (ECRH) has been studied 
in the CLEO tokamak at 28 GHz and 60 GHz at the second har- 
monic, as well as at the fundamental resonance at 28 GHz. 
Substantial bulk heating has been observed in all cases and the 
variation of heating efficiency with electron density, toroidal mag- 
netic field and plasma current has been investigated. The 
measured soft X-ray (SXR) spectra and those deduced from a 
Fokker Planck calculation of the electron distribution function dur- 
ing ECRH at both 28 and 60 GHz agree when the effects of both 
ECRH and the loop voltage are included. 


22304 (GA-A-18294, pp. 145-153) Experiments on heat 
transport applying the modulation and correlation technique 
to electron-cyclotron-heated plasmas in the Wendelstein VILA 
stellarator. Hartfub, H.J. (Max-Planck-institut fuer Plasmaphysik, 
Garching (DE)); Maabberg, H.; Tutter, M.; Cattanei, G.; Dorst, D.; 
Elsner, A.; Erckmann, V.; Grieger, G.; Grigull, P.; Hacker, H.; 
Jaekel, H.; Jaenicke, R.; Junker, J.; Kick, M.; Kroiss, H.; Kuehner, 
G.GA Technologies, Inc., San Diego, CA (United States). [1985]. 
(CONF-8511131—: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

The electron temperature response to square-wave-modulated 
electron cyclotron heating power is measured by means of a multi- 
channel system via electron cyclotron emission. The experimental 
data are evaluated to determine the local heat conductivity coeffi- 
cient X,(r). An example is given, and the theoretical model and the 
data evaluation are briefly outlined. 


22305 (GA-A-18294, pp. 154-167) Experimental resuits of 
electron cyclotron heating in TFR. Hoekzema, J.A. (FOM- 
Instituut voor Plasmafysica, Nieuwegein (NL)); Esch, H.P.L. de; 
Polman, R.W.; Schrader, W.J. GA Technologies, Inc., San Diego, 
CA (United States). [1985]. (CONF-8511131-: 5. international 
workshop on electron cyclotron emission and electron cyclotron 
heating, San Diego, CA (United States), 9-12 Nov 1985). In EC-5 
fifth international workshop on electron cyclotron emission and 
electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

The ECRH facility on TFR uses three 60 GHz. 200 kW, 100 ms 
gyrotrons. The power is launched from the low-field side of the 
torus in the ordinary mode polarization. Introductory experiments 
were performed with one gyrotron connected to TFR. Approxi- 
mately 100 kW of microwave power was injected into the plasma 
at 30 ms pulse length. The full system with three transmission lines 
connected to TFR has recently come into operation. Heating exper- 
iments at full power show electron temperature increase up to 2 
keV and a limited degradation of confinement. MHD-stabilization 
experiments demonstrate suppression of the m=2 mode up to the 
maximum ECRH pulse length (300 ms). The first experiments on 
current drive with oblique injection of microwave power and frozen 
primary loop voltage do not show a current increase that cannot be 
explained by a thermal decrease of resistivity. 


22306 (GA-A-18294, pp. 168-180) Heating effectiveness in 
electron cyclotron heating experiments In the doublet Il toka- 
mak. Prater, R. (GA Technologies, Inc. San Diego, CA (US)); 
Lieber, A.J. GA Technologies, Inc., San Diego, CA (United States). 
[1985]. (CONF-8511131—: 5. international workshop on electron cy- 
clotron emission and electron cyclotron heating, San Diego, CA 
(United States), 9-12 Nov 1985). In EC-5 fifth international work- 
shop on electron cyclotron emission and electron cyclotron heating. 
363p. Order Number DE93000677. Source: OSTI; NTIS. 
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A wide range of variability has been found in the heating effec- 
tiveness of electron cyclotron heating (ECH) in the Doublet Ill 
tokamak, both using the outside quasi-perpendicular launch of the 
ordinary mode and the inside oblique launch of the extraordinary 
mode. Although the confinement time for ECH discharges has 
been found to depend systematically on plasma parameters like 
plasma current, density, and toroidal field, a range of confinement 
times is observed even when these macroscopic parameters are 
held fixed. It is this variability within the systematic framework of 
the global confinement time scaling for auxiliary heated discharges 
that is the subject of this paper. 


22307 (GA-A-18294, pp. 181-188) The 2MW ECRH system 
for COMPASS. Riviere, A.C. (UKAEA/Euratom Fusion Assoc., 
Abingdon, Oxon (GB)); Alcock, M.W.; Dellis, A.N.; Hughes, M.; 
O’Brien, M.; Robinson, D.C.; Todd, T.N. GA Technologies, Inc., 
San Diego, CA (United States). [1985]. (CONF-8511131—: 5. inter- 
national workshop on electron cyclotron emission and electron 
cyclotron heating, San Diego, CA (United States), 9-12 Nov 1985). 
In EC-5 fifth international workshop on electron cyclotron emission 
and electron cyciotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

The new tokamak COMPASS (R = 0.56m, a = 0.23m, b = 
0.38m, B =2.1T, |) 400 kA) now being constructed at Culham is 
designed to study and optimize the MHD behavior of the tokamak 
configuration in both circular and non-circular cross sections. Addi- 
tional heating and profile control for this experiment will be 
provided by an ECRH system with a power of 2 MW at 60 GHz 
and a pulse length at full power of 5 sec. The experiments will 
study the active control of disruptive instabilities (by helical external 
windings which resonate with specific rational q surfaces and by 
profile modification), operation at low q (< 2), optimization of 8 in 
various non-circular plasmas and long pulse ECRH current drive. 
The localized and efficient nature of ECRH make it ideally suited to 
these studies. In the case of bulk current drive, calculations indi- 
cate that a plasma current of 300 kA might be driven with the full rf 
power. Low field side (LFS) launch of the X-mode for heating and 
current drive at the second harmonic will be used initially for opti- 
mization of the plasma at high 6, but high field side (HFS) launch 
of the X-mode for heating and current drive at the fundamental res- 
onance will be used to access higher plasma densities and allow 
for example density limit studies in non-circular plasmas. Some of 
the 2MW of power will be available before COMPASS is completed 
and will be used for experiments in the DITE tokamak (r=1.17m, 
a+0.26m, B=2.1T, |p><200kA). The ECRH physics programme in 
this case will be directed at trying to improve the energy confine- 
ment during nertral beam heating and at studies of the density 
limit. This work will start with HFS antennae to access the widest 
possible range of densities. 


22308 (GA-A-18294, pp. 189-195) Proposed fundamental 
heating on the TARA tandem mirror. Guss, W.C. (MIT Plasma 
Fusion Center, Cambridge, MA (US)); Manuel, M.E.; Myer, R.; 
Smith, D.K. GA Technologies, Inc., San Diego, CA (United States). 
[1985]. (CONF-8511131—: 5. international workshop on electron cy- 
clotron emission and electron cyclotron heating, San Diego, CA 
(United States), 9-12 Nov 1985). in EC-5 fifth international work- 
shop on electron cyclotron emission and electron cyclotron heating. 
363p. Order Number DE93000677. Source: OSTI; NTIS. 

From experiments completed in the fall of 1984, the absorption 
efficiency for heating at the fundamental resonance in the plug was 
found to be rather low (<5%) and low hot electron fraction (< 
10%). The unpolarized and unfocused microwave radiation was 
launched from the high field side of the resonance surface. We are 
proposing a system for launching polarized and focused radiation 
from the low field side with an option for changing the polarization 
and launching from the high field side. A comparison of ordinary 
and extraordinary mode heating is then possible. 


22309 (GA-A-18294, pp. 196-212) Observation of Ti XXI 
line radiation in ECH plasmas. Lee, P. (GA Technologies, Inc., 
San Diego, CA (US)); Lieber, A.J.; Pradhan, A.K.; Yueming, X. GA 
Technologies, Inc., San Diego, CA (United States). [1985]. DOE 
Contract ACO3-84ER51044 ;FG02-84ER53189. (CONF-8511131-: 
5. international workshop on electron cyclotron emission and elec- 
tron cyclotron heating, San Diego, CA (United States), 9-12 Nov 
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1985). In EC-5 fifth international workshop on electron cyclotron 
emission and electron cyclotron heating. 363p. Order Number 
DE93000677. Source: OSTI; NTIS. 

Helium-like titanium line radiation in the x-ray region from 2.60 to 
2.64 A measured with a high resolution spectrograph (AA > 
19,000) during electron cyclotron heating (ECH) experiments on 
the Doublet Ill tokamak. The intensity of the resonance line (i.e., 
1s* 1S, — 1s2p 'P,) is found to be much more sensitive to the ap- 
plied ECH power than the intensities of the satellite lines. A 
qualitative picture which accounts for the observed line intensities 
is the presence of non-Maxwellian electrons in the ECH plasma. 


22310 (GA-A-18294, pp. 213-222) Dependence of ECH de- 
position profile on the modeling of incident wave energy. Kritz, 
A.H. (Hunter College, New York (US)); Hsuan, H.; Matsuda, K. GA 
Technologies, Inc., San Diego, CA (United States). [1985]. DOE 
Contract FG0O2-84ER53187. (CONF-8511131-: 5. international 
workshop on electron cyclotron emission and electron cyclotron 
heating, San Diego, CA (United States), 9-12 Nov 1985). In EC-5 
fifth international workshop on electron cyclotron emission and 
electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

The ray tracing code, TORAY, is used to investigate the impor- 
tance of modeling assumptions utilized in describing ECH. In 
particular, we examine the dependence of the ECH deposition 
profile on the antenna pattern. We demonstrate that different as- 
sumptions for representing the incident wave energy by a finite 
number of rays lead to significantly different results for the energy 
deposition profile. 


22311 (GA-A-18294, pp. 223-227) Accessibility study on a 
high density noncircular tokamak by ray tracing. Matsuda, K. 
(GA Technologies, Inc., San Diego, CA (US)); Chan, V.S.; Harvey, 
R.W.; Kritz, A.H. GA Technologies, Inc., San Diego, CA (United 
States). [1985]. DOE Contract AC03-84ER53158. (CONF- 
8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

Using a ray tracing code which works for numerically given, two 
dimensional distributions of magnetic field and plasma pressure, 
we have studied the optimum injection angle for a given density 
profile and a given antenna location at the weaker field side, in a 
tokamak where the resonance is located at the magnetic axis or on 
the high field side of it. 


22312 (GA-A-18294, pp. 228-237) Simulation of the effect 
of electron cyclotron heating on tearing modes. Westerhof, E. 
(FOM-Instituut voor Plasmafysica, Nieuwegein (NL)); Goedheer, W. 
GA Technologies, Inc., San Diego, CA (United States). [1985]. 
(CONF-8511131-—: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

Transport code simulations of electron cyclotron heated dis- 
charges in TFR are presented. Special attention is paid to the 
influence of ECH on the behavior of resistive MHD modes, as 
caused by changes of the current profile. 


22313 (GA-A-18294, pp. 238-245) Velocity space diffusion 
of electrons induced by a beam of electron cyclotron waves of 
finite size in toroidal geometry. Demeio, L. (FOM-Instituut voor 
Plasmafysica, Nieuwegein (NL)); Engelmann, F. GA Technologies, 
Inc., San Diego, CA (United States). [1985]. (CONF-8511131-—: 5. 
international workshop on electron cyclotron emission and electron 
cyclotron heating, San Diego, CA (United States), 9-12 Nov 1985). 
In EC-5 fifth international workshop on electron cyclotron emission 
and electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

Generalizing earlier results, the quasilinear diffusion tensor D is 
derived for circulating electrons interacting with an electron cy- 
clotron wave beam of finite size in a tokamak configuration. Two 
approaches are considered, the first starting from Vliasov’s equa- 
tion following the lines of standard quasilinear theory, the other 





using a test particle model. The result is applied to rediscuss the 
limitations of the quasi-uniform model commonly adopted. 


22314 (GA-A-18294, pp. 246-263) Propagation of a gauss- 
ian wave packet in an absorbing medium and generalization of 
a@ group velocity. Tanaka, Masayoshi (Kyushu Univ., Fukuoka 
(JP)). GA Technologies, Inc., San Diego, CA (United States). 
[1985]. (CONF-8511131-: 5. international workshop on electron cy- 
clotron emission and electron cyclotron heating, San Diego, CA 
(United States), 9-12 Nov 1985). In EC-5 fifth international work- 
shop on electron cyclotron emission and electron cyclotron heating. 
363p. Order Number DE93000677. Source: OSTI; NTIS. 

Propagation of a Gaussian wave packet in an absorbing medium 
is studied in order to shed light on the physical basis of ray tracing 
in a plasma with electron cyclotron absorption. A method for de- 
scribing wave propagation in a plasma is based on the geometrical 
optics, in which the trajectories of waves are defined by the group 
velocity and the Hamiltonian equations are obtained for the trajec- 
tory and the wavenumber. Integrating these equations with 
appropriate dispersion relation, we can describe the wave propaga- 
tion in the plasma. As was pointed out by Brillouin and 
Sommerfeld, however, an absorbing medium indicates the anoma- 
lous dispersion and the group velocity may become infinite in the 
absorption range of frequency. Similar results have been reported 
for a plasma with the electron cyclotron absorption. So far, a com- 
mon understanding on the group velocity in an absorbing medium 
is that the concept of group velocity breaks down. 


22315 (GA-A-18294, pp. 264-271) On the application of 
whistler waves to toroidal discharges. Lashmore-Davies, C.N. 
(Cuylam Lab., Abingdon, Oxfordshire (GB)). GA Technologies, Inc., 
San Diego, CA (United States). [1985]. (CONF-8511131-: 5. inter- 
national workshop on electron cyclotron emission and electron 
cyclotron heating, San Diego, CA (United States), 9-12 Nov 1985). 
In EC-5 fifth international workshop on electron cyclotron emission 
and electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

The propagation of whistler waves in toroidal discharges is ex- 
amined. It is shown that the whistler wave can propagate from the 
edge plasma of a toroidal discharge to its central regions provided 
the frequency is sufficiently below the electron cyclotron frequency 
and nj is significantly larger than unity. The density to which the 
wave can propagate is controlled by n ). The possibility of driving 
a current in a reversed field pinch is considered. The power trans- 
fer between the whistler wave and the plasma is through electron 
Landau damping. In a tokamak the whistler wave can propagate to 
very high densities from the low field side e.g. for a magnetic field 
of 2.5 tesla and n= 8 the wave could reach a density as high as 
1021m-S. 


22316 (GA-A-18294, pp. 275) Varian gyrotrons for electron 
cyclotron heating applications. Jory, H. (Varian Assoc., Inc., 
Palo Alto, CA (US)). GA Technologies, Inc., San Diego, CA (United 
States). [1985]. (CONF-8511131-: 5. international workshop on 
electron cyclotron emission and electron cyclotron heating, San 
Diego, CA (United States), 9-12 Nov 1985). In EC-5 fifth interna- 
tional workshop on electron cyclotron emission and electron 
cyclotron heating. 363p. Order Number DE93000677. Source: 
OSTI; NTIS. 

Varian has developed and manufactured a wide range of high- 
power gyrotron oscillators for use in electron cyclotron heating 
applications in magnetic confinement fusion devices. Gyrotron os- 
cillators capable of generating 200 kW CW have been developed 
at frequencies of 28 GHz, 35 GHz, 56 GHz, and 60 GHz. In addi- 
tion, 200 kW, 40ms-100ms pulse tubes at 28 GHz, 53 GHz, 60 
GHz, and 70 GHz have also been delivered to various fusion labo- 
ratories. Most recently, a 70 GHz, 200 kW CW tube has been 
designed and is currently being tested. The design of the different 
tubes will be discussed and recent operating experience with the 
various tubes will be summarized. Prospects for future millimeter 
wave power sources will also be outlined. 


22317 (GA-A-18294, pp. 276) Progress on the varian 140 
GHz gyrotron. Felch, K. (Varian Assoc., Inc., Palo Alto, CA (US)). 
GA Technologies, Inc., San Diego, CA (United States). [1985]. 
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DOE Contract W-7405-ENG-48. (CONF-8511131—: 5. international 
workshop on electron cyclotron emission and electron cyclotron 
heating, San Diego, CA (United States), 9-12 Nov 1985). In EC-5 
fifth international workshop on electron cyclotron emission and 
electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

The development of 140 GHz gyrotron oscillators, capable of 
generating power levels of 100 kW CW, is currently in progress at 
Varian. The tubes are designed for operation in the TE°o3; cavity 
mode with the electron beam situated at the second radial maxi- 
mum of the electric field in the cavity. 


22318 (GA-A-18294, pp. 277) Varian gyrotron production 
and reliability improvement progress. Craig, L.J. (Varian Assoc., 
Inc., Palo Alto, CA (US)). GA Technologies, Inc., San Diego, CA 
(United States). [1985]. (CONF-8511131-: 5. international work- 
shop on electron cyclotron emission and electron cyclotron heating, 
San Diego, CA (United States), 9-12 Nov 1985). In EC-5 fifth inter- 
national workshop on electron cyclotron emission and electron 
cyciotron heating. 363p. Order Number DE93000677. Source: 
OSTI; NTIS. 

Varian has developed, manufactured and shipped more than 80 
high power gyrotrons, 8 for use as design vehicles and 72 for elec- 
tron cyclotron heating applications in magnetic confinement fusion 
devices. These microwave power sources operate at frequencies 
ranging from 28 GHz to 140 GHz, typically at 200 kW pulse or 
CW. The relatively small total number of gyrotrons made, their dif- 
ferent frequencies and configurations, and the fact that they are 
more developmental than production devices makes for sparse fail- 
ure rate data directly usable for reliability predictions. Nonetheless, 
gyrotron users are universally interested in quality performance, 
high reliability and long tube life, all at affordable prices. However, 
despite the seeming contradiction, there are some reliability im- 
provements that can be incorporated to achieve extended MTBFs 
without greatly increasing the cost of these tubes. The approach to 
implementing these reliability improvements will be presented. 


22319 (GA-A-18294, pp. 278-285) Research on high power, 
CW relevant gyrotrons at the Naval Research Laboratory. Read, 
M.E. (Naval Research Lab., Washington, DC (US)); Rhinewine, R. 
GA Technologies, Inc., San Diego, CA (United States). [1985]. 
(CONF-8511131-: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

The NRL program on high power gyrotron has focussed on the 
development of concepts for realization of megawatt gyrotons with 
frequencies in excess of 100 GHz and for use in lower power/ 
frequency gyrotrons being developed in industry. In the first 
category fall the quasi-optical gyrotron and whispering gallery gy- 
rotrons. In the second category are the complex cavity and TE; , 
gyrotrons. Present emphasis is on the quasi-optical and TE; , gy- 
rotrons. These are discussed briefly below. 


22320 (GA-A-18294, pp. 286-293) Prospects for high power 
gyrotrons. Kreischer, K.E. (Massachusetts Inst. of Technology, 
Cambridge (US)); Danly, B.G.; Saito, H.; Temkin, R.J.; Tran, T.M. 
GA Technologies, Inc., San Diego, CA (United States). [1985]. 
(CONF-8511131—: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

In this paper, the prospects for high frequency gyrotrons capable 
of output powers in excess of | MW will be examined. Gyrotrons 
capable of such powers could dramatically reduce both the com- 
plexity and the cost per kilowatt of an ECRH system. A generalized 
design study of gyromonotrons has recently been completed that 
indicates that cw gyrotrons capable of MW powers and high effi- 
ciency are consistent with the technological constraints of the 
device. Among the constraints that were considered were ohmic 
losses in the cavity walls, voltage depression of the beam, and 
efficiency reduction due to space charge forces. The design param- 
eters of | and 10 MW, 120 GHz monotrons have been determined. 
Both designs have total theoretical efficiencies in excess of 40%. It 
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was found that, as the output power is increased, the cavity length 
and radius become comparable, As a result, megawatt gyrotrons 
may exhibit operating characteristics that are different than those of 
lower power devices. Experimental research at MIT in support of 
the development of high power gyrotrons will be described. A gy- 
rotron operating with a minimum diffractive Q cavity has recently 
been demonstrated. Quasioptical techniques have also been used 
to efficiently convert the output radiation of a gyrotron operating in 
a surface mode (TE, ,;.;) into a linearly polarized, Gaussian-like 
beam. Theoretical investigations of multiple cavity devices, such as 
gyrotwystrons and gyroklystrons, have also been conducted. An 
ECRH system based on megawatt gyrotrons will be described and 
compared with alternative plasma heating techniques. 


22321 (GA-A-18294, pp. 294-299) The 120 GHz quasi- 
optical gyrotron at the Centre de Recherches en Physique des 
Plasmas. Tran, M.Q. (Ecole Polytechnique Federale de Lausanne 
(CH)). GA Technologies, Inc., San Diego, CA (United States). 
[1985]. (CONF-8511131-—: 5. international workshop on electron cy- 
clotron emission and electron cyclotron heating, San Diego, CA 
(United States), 9-12 Nov 1985). In EC-5 fifth international work- 
shop on electron cyclotron emission and electron cyclotron heating. 
363p. Order Number DE93000677. Source: OSTI; NTIS. 

In the framework of the European programme on gyrotron devel- 
opment, the Association Switzerland/Euratom, in collaboration with 
the Electron Tubes Department EKR of BBC Brown, Boveri & Co. 
Ltd., is developing a quasi-optical gyrotron at 120 GHz and with a 
power level of about 200 kW. In this report, the status of the 
project and its major stages will be discussed. 


22322 (GA-A-18294, pp. 300) Design and first experimental 
results of components for ERCH at Thomson-CSF. 
Benshimhon, A. (Assoc. Euratom-CEA sur la Fusion, Fontenay- 
wux-Roses (FR)); Garin, P.; Jedar, E.; Mourier, G.; Thevenot, A. 
GA Technologies, Inc., San Diego, CA (United States). [1985]. 
(CONF-8511131—: 5. international workshop on electron cyclotron 
emission and electron cyclotron heating, San Diego, CA (United 
States), 9-12 Nov 1985). In EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 363p. 
Order Number DE93000677. Source: OSTI; NTIS. 

This article describes design and performance testing done on a 
100 GHz gryrotron, with 200kKW and 100msec pulse length. CW 
operation is a later objective. Three tubes have been manufactured 
and tested. All delivered more than 200kW, 35% efficiency, and 
probably less than 5% spurious mode. There is concern about 
beam interception, actual wall losses and window stresses. Three 
transmission lines consisting of tapers, mode converters, corru- 
gated curves, mode filters, and arc detectors have been built. They 
work satisfactorily on Tokamak de Fontenay aux Roses with Varian 


gyrotrons, where three tubes have injected 220kW in the plasma 
for 100msec pulses. 


22323 (GA-A-18294, pp. 303-312) Technical aspects of the 
joint FOM/CEA ECH experiment on TFR. Verhoeven, A.G.A. 
(FOM-instituut voor Plasmafysica, Nieuwegein (NL)); Grift, A.G. 
van der; Hoop, J. de; Kaay, M. van der; Kroonenburg, L.; Sterk, 
A.B.; Crenn, J.P.; Rebuffi, L.; Tournesac, B. GA Technologies, Inc., 
San Diego, CA (United States). [1985]. (CONF-8511131—: 5. inter- 
national workshop on electron cyclotron emission and electron 
cyclotron heating, San Diego, CA (United States), 9-12 Nov 1985). 
In EC-5 fifth international workshop on electron cyclotron emission 
and electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

For electron cyclotron resonance heating, three 60 GHz gy- 
rotrons each capable to deliver over 200 kW of microwave output 
power are in use since September 1985 on the TFR tokamak at 
Fontenay-aux-Roses. Recent technical improvements on the high- 
voltage power supply, on electronic systems used to modulate the 
RF-power, injected into the plasma, and on the transmission line 
systems are described. 


22324 (GA-A-18294, pp. 313-320) Microwaves for ECRH In 
Milano C.N.R. Laboratory. Cirant, S. (Associazione EURATOM- 
CNR, Milano (IT)); Falciasecca, G. GA Technologies, Inc., San 
Diego, CA (United States). [1985]. (CONF-8511131-: 5. interna- 
tional workshop on electron cyclotron emission and electron 
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cyclotron heating, San Diego, CA (United States), 9-12 Nov 1985). 
In EC-5 fifth international workshop on electron cyclotron emission 
and electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

Asymmetric modes can be generated in a circular oversized 
waveguide carrying circular electric modes by reflections from a 
non-ideal load and by conversion at non perfect transitions or inho- 
mogeneities along the line itself; even a small amount of power in 
these unwanted modes can lead to an improper operation of the 
gyrotron and lower the power capability of the whole system, so 
they must be suppressed by mode selective filters. The stronger fi- 
nite resistivity effect on the attenuation for all non circular 
TE. .qmodes is the basis on which resistive wall mode filters used 
in ECH experiments are built. A different approach relies on the 
deposition of a thin layer of lossy dielectric on the inside surface of 
the guide metallic wall; again TE, modes are uneffected while the 
attenuation of all the other modes is significantly increased. The 
helix waveguide approach analyzed here has at least one advan- 
tage over all the other methods in the sense that the power into 
non TEo.q modes is not resistively dumped at the waveguide walls 
but it is lost by radiation from the leaky guiding structure; thermal 
loading of the inner surface with possible breakdown problems is 
then avoided. Future work will consider a mode selective sectoral 
mismatch for all non-circular electric modes, bends in a corrugated 
waveguide carrying a TEo2 mode, mode selective directional cou- 
plers, improved versions of the polarizing antenna and the study of 
a 140 GHz transmission line. 


22325 (GA-A-18294, pp. 321-328) Optimization of wall per- 
turbations in rippled wall mode converters for overmoded 
circular waveguide. Thumm, M. (Universitaet Stuttgart (DE)); 
Mueller, G.A.; Wilhelm, R. GA Technologies, Inc., San Diego, CA 
(United States). [1985]. (CONF-8511131-: 5. international work- 
shop on electron cyclotron emission and electron cyclotron heating, 
San Diego, CA (United States), 9-12 Nov 1985). In EC-5 fifth inter- 
national workshop on electron cyclotron emission and electron 
cyclotron heating. 363p. Order Number DE93000677. Source: 
OSTI; NTIS. 

Considerable improvement (higher efficiency, shorter length) of 
periodic-perturbation mode converters for overmoded circular high- 
power waveguides has been accomplished by changing the 
perturbation period of the wall slightly from the beat wavelength 
between the input and the desired output mode combined with su- 
perimposing additional, phase-matched, small perturbations, whose 
periods correspond to the beat wavelengths between the input and 
output mode and their related, strongest coupled unwanted modes, 
respectively. Numerical calculations and measurements on opti- 
mization of wall perturbations in TEOn-to-TEO,n-1 mode converters 
and TE01-to-TE11 transducers for the 1 MW-ECRH system (five 
200 kW/70 GHz-transmission lines with cw capability) at the Garch- 
ing WENDELSTEIN VII-AS stellarator are reported. In the case of 
TE02-to-TE01 transformation a maximum theoretical efficiency of n 
= 99.7% (99.5 +/- 0.5% measured with an 8-period converter, 
transducer length L = 0.87 m, average inner radius a, = 13.9 mm) 
was achieved by means of rippled wall mode converters with 
axisymmetric radius perturbations (superposition of a second har- 
monic period to the main period). Conventional TE02-to-TE01 
mode converters with simple perturbation structures exhibit conver- 
sion efficiencies of approximately 99%. More significant is the 
obtainable efficiency improvement in the case of TE01-to-TE11 
mode conversion in transducers with constant diameter and 
periodically perturbed curvature (in one plane). The multimode cai- 
culations show that the efficiency n = 86.2% (undesired modes: 
6.9% TEO1 , 4.8% TE12, 0.7% TE21; 1.4% ohmic skin losses) of a 
simple 8-period 70 GHz transducer (cos-shaped perturbation, L = 
2.49 m. a = 13.9 mm) can be raised up to 97.4% (unwanted 
modes: 0.6% TE01, 0.4% TE12, 0.1 % TE21; 1.5% attenuation; L 
= 2.53 m, two additional periods). The experimentally determined 
TE01-to-TE11 conversion efficiency is (97.2 +0.5)%. 


22326 (GA-A-18294, pp. 329-336) Mode converters for gen- 
erating the HE,, (near-gaussian) mode from gyrotron TEoy 
modes at 140 GHz. Thumm, M. (Universitaet Stuttgart (DE)); 
Sturm, H. GA Technologies, Inc., San Diego, CA (United States). 





[1985]. (CONF-8511131—: 5. international workshop on electron cy- 
clotron emission and electron cyclotron heating, San Diego, CA 
(United States), 9-12 Nov 1985). In EC-5 fifth international work- 
shop on electron cyclotron emission and electron cyclotron heating. 
363p. Order Number DE93000677. Source: OSTI; NTIS. 

Efficient plasma heating by ECR-wave irradiation requires 
axisymmetric, narrow, pencil-like millimeter wave beams with well- 
defined polarization. The linearly polarized Gaussian-like HE11 
mode satisfies these conditions best. This quasi-optical hybrid 
mode can be generated from TEON gyrotron mode compositions 
by the two multi-step mode conversion processes: (1) ITEON to 
TE01 to TE11 to HE11 or (2) ZTEON to TE01 to TM11 to HE11. 
The first scheme has the advantage that the converters can all be 
made without bends, allowing an arbitrary choice and fast change 
of the polarization plane. The second scheme does not exhibit this 
advantage, but it is more suitable for high power 140 GHz trans- 
mission lines (large waveguide diameter) because efficient 
TE01-to-TM11 transducers can be made considerably shorter than 
serpentine TE01-to-TE11 mode converters. This paper presents 
computations on mode converter systems of both types at 140 
GHz (|.D.- 27.8 mm for 200 kW transmission lines, |.D.=40.0 mm 
for 500 kW transmission lines). The structure of wall perturbations 
(superposition of 2 or 3 different periods) in the rippled wall mode 
converters and the curvature distribution in the bent smooth-walled 
TE01-to-TM11 mode transducers were optimized by numerically 
solving the corresponding coupled-mode differential equations. 
Computer-aided optimization of circumferentially corrugated mode 
converters has been achieved with a scattering matrix code em- 
ploying the modal field expansion technique (Modular Analysis 
Concept: MAC). In all cases the predicted over-all efficiency of the 
complete mode converter system from ZTEON (predominantly 
TEO3) to HE11 in the desired mode is approximately 90% to 92% 
(ohmic attenuation is included). First low-power measurements on 
the efficiency of a 140 GHz TE01-to-TM11 mode transducer (a. = 
13.9 mm) are in excellent agreement with the predicted value of 
95.2% (including ohmic attenuation). 


22327 


(GA-A-18294, pp. 337-344) Methods of designing 
higher efficiency, shorter length periodic-perturbation mode 
converters for over-moded waveguides. Vernon, R.J. (Univ. of 
Wisconsin, Madison (US)); Rhee, U.; Audenaerde, K. GA Tech- 
nologies, Inc., San Diego, CA (United States). [1985]. DOE 


Contract AC02-83ER52093. (CONF-8511131-: 5. international 
workshop on electron cyclotron emission and electron cyclotron 
heating, San Diego, CA (United States), 9-12 Nov 1985). In EC-5 
fifth international workshop on electron cyclotron emission and 
electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

Gyrotrons currently in use typically have circular-waveguide mi- 
crowave outputs in the TEo; or TEp2 modes which are not efficient 
for plasma heating. Periodic perturbation type mode converters 
have been successfully used to convert these outputs to a TE;, or 
HE,; mode which have more efficient plasma heating characteris- 
tics. Methods are discussed by which the efficiency and power 
handling capability of these mode converters can he increased 
while their length is simultaneously reduced. The mode converter’s 
bandwidth is also usually increased. These improvements are ac- 
complished by (1) changing the perturbation period slightly from 
the beat wavelength between the input and the desired output 
mode, (2) appropriate placement of “phase delay” sections of 
waveguide, (3) varying the perturbation amplitude along the length 
of the converter, and (4) choosing the profile of the perturbation 
period to further reduce the coupling to unwanted modes. A mode 
converter system which can produce any output “polarization” of a 
TE,;, or HE,, mode from linear to left- or right-hand circularly po- 
larized is also discussed. 


22328 (GA-A-18294, pp. 345-352) Waveguide elliptic polar- 
izers for ECH at down shifted frequencies on PLT. Doane, J.L. 
(Princeton Plasma Physics Lab., NJ (US)). GA Technologies, Inc., 
San Diego, CA (United States). [1985]. (CONF-8511131—: 5. inter- 
national workshop on electron cyclotron emission and electron 
cyclotron heating, San Diego, CA (United States), 9-12 Nov 1985). 
In EC-5 fifth international workshop on electron cyclotron emission 


70 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


and electron cyclotron heating. 363p. Order Number DE93000677. 
Source: OSTI; NTIS. 

ECH experiments on PLT with resonance frequencies of 80-90 
GHz at the plasma center use 60 GHz extraordinary mode (X- 
mode) propagation at 30° from the toroidal field. Efficient excitation 
of this mode requires elliptic polarization of the incident wave at 
the plasma edge. On PLT the elliptic polarization is achieved 
outside the vacuum vessel in an elliptically deformed section of cir- 
cular waveguide propagating TM11, a mode that is intermediate 
between TEO1 and HE11 (which has an ideal radiation pattern). 
The squeeze and orientation of the TM11 polarizer are adjusted to 
compensate both for the birefringence of a corrugated bend propa- 
gating HE11 and for a flat mirror inside PLT that reverses the 
sense of rotation of the polarization. 


22329 (GA-A-18294, pp. 353-360) Pure mode swept fre- 
quency TEp2 measurements in 6.35 cm circular waveguide. 
Bigelow, T.S. (Oak Ridge National Lab., TN (US)); White, T.L.; Kim- 
rey, H.D. GA Technologies, Inc., San Diego, CA (United States). 
[1985]. (CONF-8511131—: 5. international workshop on electron cy- 
clotron emission and electron cyclotron heating, San Diego, CA 
(United States), 9-12 Nov 1985). In EC-5 fifth international work- 
shop on electron cyclotron emission and electron cyclotron heating. 
363p. Order Number DE93000677. Source: OSTI; NTIS. 

A mode transducer was developed which generates high purity 
(> 99%) TEp2 mode in small diameter (1.64 cm) circular wave- 
guide. The device works from 52-62 GHz which allows relatively 
wideband, accurate swept frequency measurements of insertion 
and return loss in this mode. TEp; to TEgp insertion loss for the de- 
vice is approximately 0.2 dB and the TEp; mode rejection from the 
TEo2 port is 15 dB. A 2-degree linear taper is used to connect to 
6.35 cm diameter waveguide. Mode purity of the TEg2 mode after 
this taper is > 98%. Some typical measurements of waveguide 
components as well as a description of the device will be pre- 
sented. 


22330 (IC—93/48) Wake field in electron-positron plasmas. 
Avinash, K.; Berezhiani, V.I. International Centre for Theoretical 
Physics, Trieste (Italy). Mar 1993. [11p.] Order Number 
DE93624929. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the creation of wake field in cold electron positron 
plasma by electron bunches. In the resulting plasma inhomogeneity 
we study the propagation of short electromagnetic pulse. It | is 
found that wake fields can change the frequency of the radiation 
substantially. (author). 7 refs, 1 fig. 


22331 (IC—-93/69) The phase mixing of shear Alfven waves. 
Uberoi, C. International Centre for Theoretical Physics, Trieste 
(Italy). Apr 1993. [7p.] Order Number DE93624920. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The phase mixing of shear Alfven waves is discussed as a cur- 
rent sheets crossover phenomena by using the well-behaved time 
dependent solution of the Alfven wave equation. This method is a 
more direct approach than the initial value problem technique to 
find the collisionless damping time of the surface waves, which as 
it represents the coherency loss is argued to be the phase mixing 
time. The phase mixing time obtained by both the methods com- 
pares well. The direct method however, has an advantage that no 
particular profile for the magnetic field variation need to be chosen 
and secondly the phase mixing time and the time scale for which 
the resistivity effects become important can be expressed conve- 
niently in terms of Alfven transit times before crossover. (author). 
11 refs. 


22332 (INDC(NDS)-236/M5, pp. 4-9) Status of the electron- 
ion database for metallic impurities. Gregory, D.C.; Hahn, Y.; 
Mueller, A.; Abramov, V.A.; Badnell, N.R.; Berrington, K.; Bitter, 
M.; Shevelko, V.P. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Jul 1990. (CONF- 
9005397-: IAEA Advisory Group meeting on atomic and molecular 
(A and M) data for metallic impurities in fusion plasmas: Collision 
processes of metallic ions in fusion plasmas, Vienna (Austria), 16- 
18 May 1990). In IAEA advisory group meeting on atomic and 
molecular data for metallic impurities in fusion plasmas: Summary 
report. [25p.] Order Number DE93624938. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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The available data for electron collision processes of most impor- 
tance to the fusion community are evaluated and referenced in this 
summary for collisions involving the primary metallic impurity 
elements found in present and near-future fusion devices. Recom- 
mendations are made concerning work needed in the future to fill 
in gaps and to complete our basic understanding of the important 
processes involving these impurity elements. Refs, 2 tabs. 


22333 (INDC(NDS)—236/M5, pp. 10-16) Collisions of H, Ho 
and He with metallic impurity ions. Fritsch, W.; Gilbody, H.B.; 
Olson, R.E.; Cederquist, H.; Janev, R.K.; Katsonis, K.; Yudin, G. 
international Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Jul 1990. (CONF-9005397—: IAEA Advi- 
sory Group meeting on atomic and molecular (A and M) data for 
metallic impurities in fusion plasmas: Collision processes of metallic 
ions in fusion plasmas, Vienna (Austria), 16-18 May 1990). In IAEA 
advisory group meeting on atomic and molecular data for metallic 
impurities in fusion plasmas: Summary report. [25p.] Order Num- 
ber DE93624938. Source: OSTI; NTIS (US Sales Only); INIS. 

The reactions of relevance to a better understanding of the 
physics of the plasma edge in magnetic confinement devices, such 
as tokamaks, as well as to neutral beam diagnostics of these de- 
vices, are listed. Brief comments are made concerning total cross 
sections for electron capture, state-selective electron capture, ion- 
ization and excitation processes. 33 refs, 1 tab. 


22334 (INIS-mf—13513) Theoretical and experimental stud- 
ies of the magnetic fields of Rotamak discharge. Kirolous, H. 
Flinders Univ. of South Australia, Bedford Park, SA (Australia). Dec 
1986. [208p.] Order Number DE93623063. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In part | of this thesis, the self-generated bi-directional toroidal 
magnetic field structure which has been observed to exist in previ- 
ous rotamak discharges is theoretically investigated. A possible 
explanation for the existence of this self-generated field, which 
relies on the presence of screening currents in the plasma, is ad- 
vanced. Experimental studies of the magnetic field structure of a 
rotamak plasma configuration generated and sustained in a metal 
discharge vessel by means of a rotating magnetic field are de- 
scribed in part Il. The rotating magnetic field was produced by 
feeding radio frequency (r.f.) currents, dephased by 90 degrees, 
through two orthogonal coils which were located inside the metal 
chamber. High power amplifiers were used to supply the r.f. cur- 
rent pulses. The efficiency of the r.f. power transfer to the plasma 
was maximized by using impedance matching networks. The effect 
on the rotating magnetic field of eddy currents induced in the 
conducting vessel has been theoretically and experimentally inves- 
tigated. Extensive magnetic field measurements have been 
undertaken on one particular rotamak discharge. Measurements of 
the penetration of the rotating magnetic field into the plasma were 
made at various axial positions. The steady magnetic field structure 
was measured at a matrix of 2640 points and a two dimensional 
least square polynomial fitting algorithm was used to smooth the 
measured data. This fitting procedure enabled reliable plots of the 
poloidal flux and current density contours to be constructed. An 
attempt has been made to apply MHD equilibrium theory to the ob- 
served plasma/field configuration. 23 refs., 99 figs., ills. 


22335 (IPPCZ-325) Transformation of energy and momen- 
tum due to Landau damping in space. Lacina, J. 
Ceskoslovenska Akademie Ved, Prague (Czech Republic). Ustav 
Fyziky Plazmatu. Aug 1992. [19p.] Order Number DE93624921. 
Source: OSTI; NTIS (US Sales Only); INIS. 

General expressions are derived for the time-averaged flow of ki- 
netic energy and of kinetic momentum, valid in the second order 
approximation. While the time-averaged density of kinetic energy is 
constant in time, the time-averaged flow of kinetic energy is con- 
stant in space. Therefore, no deposition of energy in a plasma 
occurs, despite the fact that Landau damping in space takes place 
for stable plasmas. The constant value of the averaged flow of ki- 
netic energy is given by the contribution of the undamped coherent 
free oscillations, while the spatial damping of the forced oscillations 
sets off the effect of the phase interference between forced and 
free oscillations. (J.U.) 9 refs. 
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22336 (IPP-I1/184) W7-AS/W7-X contributions to the 19th 
European conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - W7-AS contributions to 
the 10th PSI conference (Monterey, USA, March 30 to April 3, 
1992). Max-Planck-Institut fuer Plasmaphysik, Garching (Germany). 
Jul 1992. 158p. (CONF-9206359-: International conference on 
plasma physics (ICPP) - joint conference of the 9. Kiev interna- 
tional conference on plasma theory and the 9. international 
congress on waves and stabilities in plasma (ICWI, Innsbruck 
(Austria), 29 Jun - 3 jul Order Number DE93785274. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper contains 24 contributions with the following topics: 
Current drive and bootstrap current in stellators; Statistical analysis 
of luminescence signals obbserved during pellet injection; Density 
fluctuation measurements by broadband heterodyne reflectometry 
on the W7-AS stellarator; Measurements of electron cyclotron 
emission during high power ECRH in the W7-AS stellarator; Den- 
sity, potential and temperature fluctuation in Wendelstein 7-AS; 
Measurement of coherent temperature fluctuation on the stellarator 
Wendelstein 7-AS (W7-AS); Localized impurity flux measurements 
on W7-AS; The optimum ion confinement mode in W7-A stellarator 
induced by fast ion orbit losses of the nearly perpendicular NBI; 
Electron heat transport in the LMFP-regime for the stellators W7-A, 
W7-AS and L2; Diffusive and connective transport modelling from 
analysis of ECRH-stimulated electron heat wave propagation; Mod- 
ified vacuum fields and compensation of islands for the stellarator 
W7-AS; Towards higher 6 in the stellarator W7-AS; Influence of 
electric fields on the heating efficiency in the W7-AS stellarator; 
Mode activity at high plasma pressure in the stellarator W7-AS; 
Sniffer probe measurements in W7-AS; Local neutral particle 
density in the W7-AS stellarator; A general solution of the ripple- 
averaged kinetic equation (GSRAKE); Progress in the studies of 
URAGAN-2M stability and transport properties; Optimization of 
coils and sweep coil system for W-7-X; On stationary flow in the 
boundary region of toroidal system; Finite ion gyro radius stabiliza- 
tion of ideal MHD ballooning modes in optimized stellarators; 
Bulk-boronized operation in the W7-AS stellarator; The impact of 
boundary plasma conditions on the plasma performance; Transport 
study on the boundary plasma of the W7-AS. (orig/MM). 


22337 (IPP—li/184, [pp. 5]) Modified vacuum fields and 
compensation of islands for the stellarator W 7-AS. Beidler, C. 
(Max-Planck-Inst. fuer Plasmaphysik, IPP-EURATOM Association, 
Garching (Germany)); Harmeyer, E.; Gasparino, U.; Kisslinger, J.; 
Kuehner, G.; Maassberg, H.; Rau, F.; Ringler, H.; Wobig, H. W7- 
AS Team; ECRH Group; W7-X Team. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-9206359-: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contribu- 
tions to the 19th European conference on controlled fusion and 
plasma heating (Innsbruck, June 29 to July 3, 1992). - W7-AS con- 
tributions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DE93785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Three types of modifications are investigated for Wendelstein 7- 
AS by vacuum field calculations, in order to broaden the range of 
accessible topologies for the experiment: a variation of the mag- 
netic field modulation (mirror ratio) near the magnetic axis, a 
superposition of quadrupole fields, and the compensation of mag- 
netic islands. The first type is possible with different currents in the 
non-planar ‘modular’ and the large ‘special’ coils, the second one 
requires certain current polarities in the axisymmetric coils (OH- 
transformer and B,-system), for the third type a system of in-vessel 
current loops is proposed. Magnetic field properties are analyzed 
from line tracing and with the use of Fourier harmonics of the mag- 
netic field at a value of B = 2.5 T for ECR power input in the 
toroidal plane ¢ = 36deg. (orig.). 


22338 (IPP—IIl/184, [pp. 5]) Current drive and bootstrap cur- 
rent in stellarators. Erckmann, V. (Max-Planck-Inst. fuer 
Plasmaphysik, EURATOM Association, Garching (Germany)); Gas- 
parino, U.; Maassberg, H. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Jul 1992. (CONF-9206359-—: International 





conference on plasma physics (ICPP) - joint conference of the 9. 
Kiev international conference on plasma theory and the 9. interna- 
tional congress on waves and stabilities in plasma (ICWI, 
Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contributions to 
.the 19th European conference on controlled fusion and plasma 
heating (Innsbruck, June 29 to July 3, 1992). - W7-AS contribu- 
tions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DE93785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A review of the experimental observation of plasma net currents 
in several stellarator devices and the comparison with theoretical 
predictions on the neoclassical bootstrap current is given. Good 
agreement of the experimental findings with neoclassical predic- 
tions is found with respect to the parameter dependence, the local 
distribution of the currents and the magnitude. The compensation 
of the bootstrap current by Electron Cyclotron Current Drive is ex- 
perimentally demonstrated. Experiments on the ECCD-efficiency 
are compared with simple theoretical models. (orig.). 


22339 (JPP-lil/184, [pp. 5]) Statistical analysis of lumines- 
cence signals observed during pellet injection. Baldzuhn, J. 
(Max-Planck-Iinst. fuer Plasmaphysik, EURATOM Association, 
Garching (Germany)). W7AS-Team. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-9206359-: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contribu- 
tions to the 19th European conference on controlled fusion and 
plasma heating (Innsbruck, June 29 to July 3, 1992). - W7-AS con- 
tributions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DE93785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We report on a comparative study of luminescence signals mea- 
sured during pellet injection into two plasma experiments, the 
stellarator Wendelstein W7-AS and the tokamak ASDEX. The first 
is characterized by low shear, while the second has shear typical 
for a tokamak. The luminescence signal shows strong oscillations. 
Two models, which could describe this phenomenon, are dis- 
cussed. The first model states that the thermal flux onto the pellet’s 
surface during its flight depends mainly on rational 1/q - values. On 
magnetic surfaces with rational 1/q, thermal flux and ablation rate 
are low, the luminescence signal should show a minimum. The 
second model states a self-shielding of the pellet by its own 
ablated material, which reduces the heat flux. In this case, oscilla- 
tions are mainly caused by thermodynamic effects during ablation. 
Fast-Fourier-Calculations (FFT) are performed to find common fre- 
quency contributions in the luminescence signals. Additionally, 
several cross correlation techniques are used to investigate the 
role of plasma parameters as well as the value of 1/q for these os- 
cillations. (orig.). 


22340 (IPP-I1/184, [pp. 5]) Density fluctuation measure- 
ments by broadband heterodyne reflectometry on the W7-AS 
stellarator. Estrada, T. (Asociacion EURATOM/CIEMAT, Madrid 
(Spain)); Sanchez, J.; Hartfuss, H.J. Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-9206359-: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in piasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contribu- 
tions to the 19th European conference on controlled fusion and 
plasma heating (Innsbruck, June 29 to July 3, 1992). - W7-AS con- 
tributions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DE93785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A broadband heterodyne reflectometer, operating in the fre- 
quency range 75-110 GHz, has been installed and operated at the 
W7-AS Stellarator for the study of density fluctuations. One of the 
main aims of the system is to allow for broadband operation, with- 
out the limitations of phase-locked sources. Both LO and RF 
oscillators can be swept over the whole frequency range. The re- 
flectometer described offers a good basis for further developments 
on large devices, which will require a very high sensitivity due to 
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the long waveguide runs, together with the advantage of the opera- 
tion in a continuous frequency range and fast sweeping capability. 
After installation on W7-AS, first results reproduced the original 
findings of the former homodyne system (1): location of rational 
surfaces and coherent modes and a correlation between fluctua- 
tions and loss of optimum confinement. New results on the radial 
distribution of density fluctuations have been obtained. The fluctua- 
tion levels and spectra behavior are compared for the different 
plasma conditions and heating methods (ECRH and NBI). A phase 
drift due to asymmetries in the spectrum around the last IF has 
been observed, this effect is strongly dependent on the plasma 
conditions and might be caused by plasma rotation. (orig.). 


22341 (IPP—II/184, [pp. 5]) Measurement of electron cy- 
clotron emission during high power ECRH in the W7-AS 
Stellarator. Gasparino, U. (Max-Planck-inst. fuer Plasmaphysik, 
Garching (Germany)); Hartfuss, H.J.; Maassberg, H.; Tutter, M.; 
Tribaidos, V. W7-AS Team; ECRH Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-9206359-: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contribu- 
tions to the 19th European conference on controlled fusion and 
plasma heating (Innsbruck, June 29 to July 3, 1992). - W7-AS con- 
tributions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DE93785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

When applied to high power ECRH, the quasi-linear theory pre- 
dicts the formation of a mildly suprathermal tail and a flattening in 
the perpendicular energy direction for the electron distribution 
function close to the resonance zone. In case of low field side per- 
pendicular injection, the incident ECRH power is expected to be 
absorbed by ‘thermal electrons’ and, contrary to the lower hybrid 
heating, no simple analytical model for the steady-state distribution 
function has been developed. Due to its complementarity with the 
absorption mechanism, the electron cyclotron emission can provide 
attractive tools to perform investigations on the impact of very high 
ECRH-power on the electron distribution function. With this aim, 
observation along viewing chords of ‘constant-B’ are favourable as 
they permit, in principle, a detailed investigation of the high-energy 
part of the electron distribution function without the interference of 
re-absorption. Experiments of this kind have been carried out in the 
W7-AS Stellarator, during high power ECRH in low density plas- 
mas ((O)-mode, perpendicular injection from low field side). (orig.). 


22342 (IPP—IIl/184, [pp. 5]) Density, potential and tempera- 
ture fluctuations in Wendelstein 7-AS and ASDEX. Balbin, R. 
(CIEMAT, Madrid (Spain)); Hidalgo, C.; Carlson, A.; Endler, M.; Gi- 
annone, L.; Herre, G.; Niedermeyer, H.; Rudyj, A.; Theimer, G. 
W7-AS Team; ASDEX Team. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Jul 1992. (CONF-9206359-: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contribu- 
tions to the 19th European conference on controlied fusion and 
plasma heating (Innsbruck, June 29 to July 3, 1992). - W7-AS con- 
tributions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DES3785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Measurements of ion saturation current, floating potential and 
temperature fluctuations in Wendelstein 7-AS stellarator (W7-AS) 
and ASDEX tokamak have been carried out. A reciprocating Lang- 
muir probe with an array of 19 graphite tips has been used to 
obtain the radial profiles of these fluctuations in W7-AS and AS- 
DEX. In both devices, a reversal of the radial electric field and an 
associated velocity shear layer at the plasma boundary have been 
observed. At the radial position where the phase velocity the 
poloidal direction of the fluctuations goes to zero, the normalised 
ion saturation current fluctuation level of 0.2 is the same for edge 
plasma parameters of similar temperatures and densities. A spatial 
crosscorrelation between floating potential and ion saturation cur- 
rent fluctuations has been observed in both machines and this 
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feature can be explained in terms of turbulent eddies. A compari- 
son of fluctuations in a tokamak and stellarator therefore shows 
many features in common. (orig.). 


22343 (IPP—IIl/184, [pp. 5]) Measurement of coherent tem- 
perature fluctuations on the stellarator Wendelstein 7-AS. 
Hartfuss, H.J. (Max-Planck-inst. fuer Plasmaphysik, EURATOM 
Association, Garching (Germany)); Sattler, S. W7-AS Team; NBI- 
Team; ECRH-Group. Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany). Jul 1992. (CONF-9206359—: International 
conference on plasma physics (ICPP) - joint conference of the 9. 
Kiev international conference on plasma theory and the 9. interna- 
tional congress on waves and stabilities in plasma (ICWI, 
Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contributions to 
the 19th European conference on controlled fusion and plasma 
heating (Innsbruck, June 29 to July 3, 1992). - W7-AS contribu- 
tions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DE93785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Coherent modes of temperature fluctuations have been observed 
and radially localized with a multichannel heterodyne radiometer of 
the ECE diagnostics. The modes are observed during NBI dis- 
charges with edge values of the rotational transform mainly in the 
range between 0.32 and 0.36. The mode numbers are m=3, n=1. 
The oscillations in the frequency range 18 to 55 kHz are driven by 
the fast beam ion component. This can be concluded comparing 
the rapid decay (<500 ys) of the mode after switch-off of the 
beams with the slowing down time and the energy confinement 
time. The plasma still further exists for several ten ms. Critical pa- 
rameters for the occurence of the modes seem to be the density 
and the profile of the rotational transform. No direct impact on the 
confinement properties of the plasma is observed. (orig.). 


22344 (IPP-li/184, [pp. 5]) Localized impurity flux 
measurements on Wendelstein 7-AS. Hofmann, J.V. (Max- 
Planck-inst. fuer Plasmaphysik, EURATOM Association, Garching 
(Germany)). W7-AS Team; ECRH-Group; NI Group. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Jul 1992. 
(CONF-9206359-: International conference on plasma physics 
(ICPP) - joint conference of the 9. Kiev international conference on 
plasma theory and the Q. international congress on waves and sta- 
bilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 3 jul In 
W7-AS/W7-X contributions to the 19th European conference on 
controlled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - W7-AS contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 158p. Order Number 
DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

Our measurements concentrate on one of the bulk boronized 
limiters and the poloidal plane intersecting this limiter. Impurity in- 
fluxes as a function of time are obtained for fix viewing directions, 
while spatial distributions are obtained by scanning the mirror dur- 
ing the discharge or by shot-to-shot variations of the line of sight, 
see fig. 1. All ion species within one spectrum (typically of 15 to 30 
nm spectral range) are monitored simultaneously. In the following 
we first concentrate on a comparison of influxes of carbon and 
boron from the limiter. In a next step, the poloidal distribution of Bi- 
BIV, Cll-CV and Oll-OV atoms and ions is investigated. Finally, the 
localizations and radial extensions of the above mentioned ions are 
investigated in more detail and the dependence of the radial 
position and width of these radial emissivity profiles on plasma pa- 
rameters is presented. (orig.). 


22345 (IPP—II/184, [pp. 5]) The optimum ion confinement 
mode in W7-A stellarator induced by fast orbit losses of the 
nearly perpendicular NBI. Gasparino, U. (Max-Planck-Inst. fuer 
Plasmaphysik, Association EURATOM-IPP, Garching (Germany)); 
Kick, M.; Maassberg, H.; Renner, H.; Ringler, H.; Sardei, F. W7-AS 

Team; NBI Team. Max- Planck- Institut fuer Plasmaphysik, Garching 
(Germany). Jul 1992. (CONF-9206359-—: International conference 
on plasma physics (ICPP) - joint conference of the 9. Kiev interna- 
tional conference on plasma theory and the 9. international 
congress on waves and stabilities in plasma (ICWI, Innsbruck 
(Austria), 29 Jun - 3 jul In W7-AS/W7-X contributions to the 19th 
European conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - W7-AS contributions to the 
10th PSI conference (Monterey, USA, March 30 to April 3, 1992). 
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158p. Order Number DE93785274. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. STELLARATORS/plasma_ confinement; 
STELLARATORS; PLASMA INSTABILITY; ELECTRIC FIELDS; 
PARTICLE LOSSES; ION DENSITY; ION TEMPERATURE; ELEC- 
TRON TEMPERATURE; ECR HEATING; BEAM INJECTION 
HEATING; CONFINEMENT TIME; NEOCLASSICAL TRANSPORT 
THEORY; ELECTRON DENSITY; THERMAL DIFFUSIVITY 


22346 (IPP-IIV/184, [pp. 5]) Electron heat transport in the 
LMFP-regime for the stellarators W7-A, W7-AS and L2. Dya- 
bilin, K.S. (General Physics Inst., Moscow (Russia)); Gasparino, 
U.; Maassberg, H.; Renner, H.; Ringler, H. W7-AS Team; ECRH 
Group. Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many). Jul 1992. (CONF-9206359-: International conference on 
plasma physics (ICPP) - joint conference of the 9. Kiev international 
conference on plasma theory and the 9. international congress on 
waves and stabilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 
3 jul In W7-AS/W7-X contributions to the 19th European confer- 
ence on controlled fusion and plasma heating (Innsbruck, June 29 
to July 3, 1992). - W7-AS contributions to the 10th PSI conference 
(Monterey, USA, March 30 to April 3, 1992). 158p. Order Number 
DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

The reduction of the neoclassical transport losses in the long 
mean free path (LMFP) collisionality regime (1/v-regime) is an es- 
sential part of the configurational optimization of future stellarator 
experiments. vertical strokeivertical stroke. Whereas the neoclassi- 
cal transport reduction within the plateau collisionality regime is 
mainly important for ions (the anomalous electron transport is ex- 
pected to dominate here), the diffusion of electrons trapped in local 
magnetic field ripples in the LMFP regime can degrade the global 
confinement properties. Within the optimization concept of general 
stellarator configurations some degrees of freedom exist in the mix- 
ture of the main Fourier harmonics of vertical strokeBvertical stroke 
on flux surfaces which determine the neoclassical transport proper- 
ties. So far, however, no comparative analysis of the experimental 
transport properties in the LMFP-regime for different stellarator 
configurations is available. In this paper we compare the electron 
heat conduction in low density ECRH discharges with highly 
peaked T, profiles found in the stellarators W7-A, L2 and W7-AS. 
This type of discharges is best candidate for the analysis of the 
electron heat transport. For these conditions, the global energy bal- 
ance is mainly determined by the electron heat transport, radiative 
loss and collisional power transfer to the ions are small. The ECRH 
power deposition for launching from the low field side is found to 
be highly localized consistent with ray-tracing calculations. The 
analysis is based on measured profiles of electron density and 
temperature. (orig.). 


22347 (IPP—II/184, [pp. 5]) Diffuse and convective trans- 
port modelling from analysis of ECRH-stimulated electron heat 
wave propagation. Erckmann, V. (Max-Planck-Inst. fuer Plasma- 
physik, Association EURATOM-IPP, Garching (Germany)); 
Gasparino, U.; Giannone, L.; Hartfuss, H.J.; Maassberg, H.; Tutter, 
M. W7-AS Team; IPF-ECRH Group; KFK-Gyrotron Group. Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Jul 1992. 
(CONF-9206359-: International conference on plasma physics 
(ICPP) - joint conference of the 9. Kiev international conference on 
plasma theory and the 9. international congress on waves and sta- 
bilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 3 jul In 
W7-AS/W7-X contributions to the 19th European conference on 
controlled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - W7-AS contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 158p. Order Number 
DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

ECRH power modulation experiments in toroidal devices offer the 
chance to analyze the electron heat transport more conclusively: 
the electron heat wave propagation can be observed by ECE (or 
SX) leading to radial profiles of electron temperature modulation 
amplitude and time delay (phase shift). Taking also the stationary 
power balance into account, the local electron heat transport can 
be modelled by a combination of diffusive and convective transport 
terms. This method is applied to ECRH discharges in the W7-AS 
stellarator (B = 2.5 T, R = 2 m, a < 18 cm) where the ECRH power 
deposition is highly localized. In W7-AS, the T, modulation profiles 





measured by a high resolution ECE system are the basis for the 
local transport analysis (see vertical stroke1vertical stroke). As ex- 
perimental errors limit the separation of diffusive and convective 
terms in the electron heat transport for central power deposition, 
also ECRH power modulation experiments with off-axis deposition 
and inward heat wave propagation were performed (with 70 GHz 
o-mode as well as with 140 GHz x-mode for increased absorption). 
Because collisional electron-ion coupling and radiative losses are 
only small, low density ECRH discharges are best candidates for 
estimating the electron heat flux from power balance. (orig.). 


22348 (IPP—IIl/184, [pp. 5]) Towards higher @ in the stellara- 
tor Wendelstein W 7 AS. Renner, H. (Max-Planck-inst. fuer 
Plasmaphysik, Association EURATOM-IPP, Garching (Germany)); 
Ringler, H.; Kisslinger, J.; Kuehner, G. W7-AS Team; NBI Group; 
ECRH Group. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Jul 1992. (CONF-9206359-: International conference 
on plasma physics (ICPP) - joint conference of the 9. Kiev interna- 
tional conference on plasma theory and the 9. international 
congress on waves and stabilities in plasma (ICWI, Innsbruck 
(Austria), 29 Jun - 3 jul In W7-AS/W7-X contributions to the 19th 
European conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - W7-AS contributions to the 
10th PSI conference (Monterey, USA, March 30 to April 3, 1992). 
158p. Order Number DE93785274. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The W 7AS stellarator (R=2m, a < 0.18m; modular coils: 5 peri- 
ods) as the first representative of the line of "Advanced Stellarator’ 
is being operated since summer 1988 /1,2,3/. W 7A/s has been 
constructed as a partly optimized device to follow the conventional 
stellarator W 7A. The optimization applied to W 7AS leads to an 
improvement of the equilibrium by the reduction of the PS-currents 
compared to the conventional stellarator by a factor of 2. The 
equipment for plasma generation and heating includes ECRF (elec- 
tron cyclotron heating: 4 gyrotrons at 70 GHz with 200 kW each), 
NBI (neutral beam injection heating: balanced tangential injection 
with 1.5 MW), ICRF (ion cyclotron heating: "experimental antenna” 
with 1 MW). Usually a currentless plasma is produced by ECRF 
using the second harmonic scenario at 1.25 T with a cut-off density 
of 3 10'9m° or the fundamental heating scenario up to densities of 
6 10'®m-* at the main field 2.5 T. The plasma generated by 
ECRF is used as a target plasma for NBI heating. A startup sce- 
nario down to a magnetic field of 0.6 T using ICRF was also 
successful and allows operation away from particular resonant 
values of the magnetic field. During NBI heating under good con- 
finement conditions, fed by the particle flux, the density is steadily 
growing and exceeds the cut-off densities of ECRF application. Re- 
stricted by radiative collapse maximum densities up to 3 102°m-$ 
were obtained. The high 6 values are almost entirely a conse- 
quence of the increased electron density. Wall conditioning by 
carbonization and boronization reduced the impurity concentration 
and opened the way to high densities /4,5/. (orig.). 


22349 (IPP—li/184, [pp. 5]) Influence of electric fields on 
the heating efficiency in the W7AS stellarator. Teubel, A. 
(Max-Planck-Inst. fuer Plasmaphysik, Garching (Germany)); Pen- 
ningsfeld, F.P. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Jul 1992. (CONF-9206359-: International conference 
on plasma physics (ICPP) - joint conference of the 9. Kiev interna- 
tional conference on plasma theory and the 9. international 
congress on waves and stabilities in plasma (ICWI, Innsbruck 
(Austria), 29 Jun - 3 jul In W7-AS/W7-X contributions to the 19th 
European conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - W7-AS contributions to the 
10th PSI conference (Monterey, USA, March 30 to April 3, 1992). 
158p. Order Number DE93785274. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A version of the neutral beam injection code FAFNER which now 
takes into account a radial electric field is applied to the W7AS 
Stellarator. With increasing electric potential (from -5kV to +5kV) 
the heating efficiency decreases for co and increases for counter 
injection. This is different to the W7A Stellarator, where the con- 
finement of the fast ions was strongly enhanced by negative as 
well as positive electric potentials. (orig.). 
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22350 (IPP-II/184, [pp. 5]) Mode activity at high plasma 
pressure in the stellarator Wendelstein W7-AS. Weller, A. (Max- 
Planck-inst. fuer Plasmaphysik, Association EURATOM-IPP, 
Garching (Germany)); Jaenicke, R.; Kisslinger, J.; Lazaros, A.; 
Maassberg, H.; Sardei, F.; Schwab, C. W7-AS Team; ECRH 
Group; NI Group. Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany). Jul 1992. (CONF-9206359-: International conference 
on plasma physics (ICPP) - joint conference of the 9. Kiev interna- 
tional conference on plasma theory and the 9. international 
congress on waves and stabilities in plasma (ICWI, Innsbruck 
(Austria), 29 Jun - 3 jul In W7-AS/W7-X contributions to the 19th 
European conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - W7-AS contributions to the 
10th PSI conference (Monterey, USA, March 30 to April 3, 1992). 
158p. Order Number DE93785274. Source: OSTI; NTIS (US Sales 
Only); INIS. 

W7-AS is a low shear modular stellarator (R = 200 cm, a < 18 
cm), in which low order rational values of the rotational transform + 
are aimed to be excluded from the confinement region. The stabili- 
sation of ideal MHD modes counts mainly on the existence of a 
magnetic well in the vacuum configuration. Experimentally, coher- 
ent mode activity is found in a wide parameter range by several 
diagnostics. The highest amplitudes are observed during NBI: (i) 
beam driven modes [1,2] with frequencies «20 - 40 kHz in the 
lower density and § regime (ne < or approx. 1.10'4em-, <B> < 
or approx. 0.5%), and (ii): modes with frequencies < or approx.10 
kHz in the high density, high 8 regime (me > or approx. 
2.10'4cm-*, <8> > or approx. 0.8%). The highest-G plasmas are 
achieved with boronized walls at B = 1.25 T by creating a target 
plasma with 2. harmonic ECRH, which is then heated by 1.5 MW 
NB! with balanced injection. The second type of mode activity is 
presented in this paper and is discussed on the basis of stability 
analysis predictions. (orig.). 


22351 (IPP—II/184, [pp. 5]) Sniffer probe measurements in 
W7-AS. Wolff, H. (Max-Planck-Iinst. fuer Plasmaphysik, Berlin (Ger- 
many)); Pech, P.; Grigull, P.; Poschenrieder, W.; Roth, J. W7-AS 
Team. Max-Planck-institut fuer Plasmaphysik, Garching (Germany). 
Jul 1992. (CONF-9206359-: International conference on plasma 
physics (ICPP) - joint conference of the 9. Kiev international con- 
ference on plasma theory and the 9. international congress on 
waves and stabilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 
3 jul In W7-AS/W7-X contributions to the 19th European confer- 
ence on controlled fusion and plasma heating (Innsbruck, June 29 
to July 3, 1992). - W7-AS contributions to the 10th PSI conference 
(Monterey, USA, March 30 to April 3, 1992). 158p. Order Number 
DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

Wendelstein W7-AS is a modular Advanced Stellarator with a 
major radius R = 2 m, effective plasma radius a < 0.2 m, fivefold 
symmetry of the configuration and B < 2.5 Tesla. The rotational 
transform . can be varied between 0.25 and 0.7, the vacuum shear 
being low. W7-AS allows an operation free net plasma current us- 
ing ECRH and/or NBI up to 3 seconds. Typical plasma parameters 
obtained with ECRH are T. < 3 keV, T; < 0.7 keV with central 
densities Neo < or approx. 6 x 10'® m-*. The maximum electron 
density obtained with NBI heating was neo = 3 x 107° m-%, the en- 
ergy confinement time ranges detween 5 and 30 ms. (orig.). 


22352 (IPP-I1/184, [pp. 5]) Local neutral particle density In 
the W7-AS stellarator. Junker, J. (Max-Planck-Inst. fuer Plasma- 
physik, Association EURATOM-IPP, Garching (Germany)); Kick, 
M.; Maassberg, H.; Sardei, F.; Stroth, U.; Zoepfel, S. WVII AS- 
Team; NBl-Team; ECRH Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-9206359—: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contribu- 
tions to the 19th European conference on controlled fusion and 
plasma heating (Innsbruck, June 29 to July 3, 1992). - W7-AS con- 
tributions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DE93785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

lon temperatures as obtained from line integrated CX-flux mea- 
surements generally must be corrected for systematic errors by a 
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reconstruction technique /1/which employs measured ne, Te and 
Zex profiles and a neutral density no profile which is calculated 
from a Monte-Carlo transport code /2/. The reconstruction tech- 
nique is an iteration which starts from the non corrected ion 
temperature profile as obtained from the line-averaged passive 
fluxes. This non corrected ion temperature will be called passive 
ion temperature in the following. For the reconstruction technique 
the knowledge of the neutral particle density profile is very impor- 
tant. Reliable estimates of the neutral densities in the toroidal 
section of the stellarator W7-AS where the CX measurements are 
made, are not available from the DEGAS code /3/. This is due to 
the poor knowledge of the neutral density sources, which in this 
region are essentially determined by strongly asymmetric wall recy- 
cling. By using a diagnostic beam of fast neutrals a space resolved 
measurement of the ion temperature profile is obtained. This active 
ion temperature profile together with the line integrated fluxes and 
the passive ion temperature allows an estimate of the neutral parti- 
cle density and its profile. For this analysis the following steps are 
required and will be described in detail. (orig.). 


22353 (IPP-IIl/184, [pp. 5]) A general solution of the 
ripple-averaged kinetic equation (GSRAKE). Beidier, C.D. (Max- 
Planck-inst. fuer Plasmaphysik, IPP-EURATOM Association, 
Garching (Germany)); D’haeseleer, W.D. NET-Team. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Jul 1992. 
(CONF-9206359-: International conference on plasma physics 
(ICPP) - joint conference of the 9. Kiev international conference on 
plasma theory and the 9. international congress on waves and sta- 
bilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 3 jul In 
W7-AS/W7-X contributions to the 19th European conference on 
controlled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - W7-AS contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 158p. Order Number 
DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

A General Solution of the Ripple-Averaged Kinetic Equation, 
GSRAKE, is presented and results are obtained for the simple 
model magnetic field of a stellarator. No assumptions are made as 
to the relative sizes of the collision frequency, », and poloidal pre- 
cessional frequency, Q, so that the solution is valid throughout the 
entire long-mean-free-path regime. The solution treats both local- 
ized and non-localized particles and the boundary conditions fully 
account for the interaction between these two classes of particles. 
All drift terms present within the framework of the ripple-averaged 
theory are included; in particular, for localized particles Q = 
Qe+Qy_ is comprised of both the ExB and VB precessional fre- 
quencies. The solution is this equally valid in the Qe >Qyg and the 
Qe = 0 limits. A comparison of the results is also undertaken with 
those of the FLOCS code (D’haeseleer, Hitchon and Shohet, J. 
Comp. Phys. (1991)117). GSRAKE results are in good agreement 
with those obtained from FLOCS and require only a tiny fraction of 
the computer time necessary for the latter code. (orig.). 


22354 (IPP—-I/184, [pp. 5]) Progress in the studies of 
URAGAN-2M stability and transport properties. Besedin, N.T. 
(Inst. of Physics and Technology, Kharkov (Ukraine)); Grekov, D.L.; 
Pankratov, |.M.; Pavlichenko, O.S.; Shishkin, A.A.; Zolotukhin, 
A.V.; Beidier, C.D.; Kisslinger, J.; Maassberg, H.; Rau, F.; Wobig, 
H.; Carreras, B.A.; Dominguez, N.; Lynch,.Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-9206359-: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In W7-AS/W7-X contribu- 
tions to the 19th European conference on controlled fusion and 
plasma heating (Innsbruck, June 29 to July 3, 1992). - W7-AS con- 
tributions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 158p. Order Number DE93785274. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Construction of the new experiment URAGAN-2M has been 
completed recently at the Kharkov Institute of Physics and Technol- 
ogy. (URAGAN-2M is and L = 2 torsatron with m = 4 field periods, 
16 TF coils and 6 pairs of VF coils; the major radius of the device 
is Ro = 170 cm, the minor radius of the helical windings is a, = 
44.5 cm and the maximum value of the magnetic field strength on 
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axis is By = 24 kG). Theoretical efforts to support the upcoming ex- 
perimental program have been continued and lead to the new 
results described below (previous results may be found in Refer- 
ences /1-3/). (orig.). 


22355 (IPP—IIl/184, [pp. 5]) Optimization of coils and a 
sweep coil system for W7-X. Merkel, P. (Max-Planck-inst. fuer 
Plasmaphysik, IPP-EURATOM Association, Garching (Germany)); 
Kisslinger, J. Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany). Jul 1992. (CONF-9206359-—: International conference 
on plasma physics (ICPP) - joint conference of the 9. Kiev interna- 
tional conference on plasma theory and the 9. international 
congress on waves and stabilities in plasma (ICWI, Innsbruck 
(Austria), 29 Jun - 3 jul In W7-AS/W7-X contributions to the 19th 
European conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - W7-AS contributions to the 
10th PSI conference (Monterey, USA, March 30 to April 3, 1992). 
158p. Order Number DE93785274. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. STELLARATORS/magnetic field configura- 
tions; STELLARATORS/magnet coils; STELLARATORS; PLASMA 
CONFINEMENT; COMPUTERIZED SIMULATION; COMPUTER 
CODES; NUMERICAL SOLUTION; ELECTRIC CURRENTS; MAG- 
NETIC SURFACES 


22356 (IPP—IIl/184, [pp. 5]) On stationary flow in the bound- 
ary region of toroidal systems. Wobig, H. (Max-Planck-inst. fuer 
Plasmaphysik, IPP-EURATOM Association, Garching (Germany)). 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jul 
1992. (CONF-9206359-: International conference on plasma 


physics (ICPP) - joint conference of the 9. Kiev international con- 
ference on plasma theory and the 9. international congress on 
waves and stabilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 
3 jul In W7-AS/W7-X contributions to the 19th European confer- 
ence on controlled fusion and plasma heating (Innsbruck, June 29 
to July 3, 1992). - W7-AS contributions to the 10th PSI conference 
(Monterey, USA, March 30 to April 3, 1992). 158p. Order Number 


DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

A-one-fiuid model with ion-neutral interaction is presented which 
is appropriate to describe a collision-dominated plasma in the re- 
gion between wall and last magnetic surface. The model yields a 
nonlinear elliptic system for temperature, pressure and electric po- 
tential. Boundary conditions at the material walls can be imposed. 
An essential feature is the non-uniqueness of the solutions, there- 
fore bifurcation phenomena and convective solutions have to be 
expected. Only in the case of large dissipative effects and small 
source terms can uniqueness be proved. Some applications of the 
model to the scrape-off layer of tokamaks and stellarators are dis- 
cussed. (orig.). 


22357 (IPP-II/184, [pp. 5]) Finite ion gyro radius stabiliza- 
tion of ideal MHD ballooning modes in optimized stellarators. 
Nuehrenberg, J. (Max-Planck-inst. fuer Plasmaphysik, IPP- 
EURATOM Association, Garching (Germany)); Zheng, LJ. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jul 
1992. (CONF-9206359-: International conference on plasma 
physics (ICPP) - joint conference of the 9. Kiev international con- 
ference on plasma theory and the 9. international congress on 
waves and stabilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 
3 jul In W7-AS/W7-X contributions to the 19th European confer- 
ence on controlled fusion and plasma heating (Innsbruck, June 29 
to July 3, 1992). - W7-AS contributions to the 10th PSI conference 
(Monterey, USA, March 30 to April 3, 1992). 158p. Order Number 
DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

Optimized stellarators /4/have low shear, the increase of | from 
the centre to the boundary being ~ 1/6. The ideal MHD ballooning 
modes tend to localized in one period of the configuration (rather 
than being toroidally extended) and the £6 limit is determined by the 
competition between the local bad-curvature drive and the average 
curvature although this is smaller than the local one. In the 
low-frequency regime the FGR effect is non-oscillatory and non- 
negligible compared with the average-curvature term so that one 
may expect a stabilizing effect. (orig.). 


22358 (IPP-1I/184, [pp. 5]) Bulk-boronized limiter operation 
in the Wendeistein 7-AS stellarator. Brakel, R. (Max-Planck-Inst. 





fuer Plasmaphysik, EURATOM Association, Garching (Germany)); 
Burhenn, R.; Behrisch, R.; Grigull, P.; Hacker, H.; Hildebrandt, D.; 
Hofmann, J.V.; Mahn, C.; Roth, J.; Schneider, U.; Weller, A.; 
Hirooka, Y. W7-AS Team; NI Group; ECRH Group. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Jul 1992. 
(CONF-920311—: 10. international conference on plasma-surface 
interactions in controlled fusion devices, Monterey, CA (United 
States), 30 Mar - 3 apr 1992). In W7-AS/W7-X contributions to the 
19th European conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - W7-AS contributions to the 
10th PSI conference (Monterey, USA, March 30 to April 3, 1992). 
158p. Order Number DE93785274. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Bulk-boronized graphite (20% boron) has been tested as a limiter 
material in the Wendelstein 7-AS stellarator. The recycling behav- 
iour and the plasma impurities are compared for the new material 
and the formerly used TiC-coated graphite with stainless steel and 
boronized walls. After conditioning the recycling and the oxygen 
and carbon levels are comparable for both materials. No significant 
impact of sputter boronization from the limiters on the oxygen level 
was observed. A drastical reduction of oxygen by about a factor of 
10 was obtained only after additional gas boronization. in this case 
Zet is primarily determined by carbon and boron. For ECF stan- 
dard discharges Z,4 ~ 2 with P,.g = 6% of the input power was 
found as compared to Z,4 < or approx. 3 and P,.4 = 10% before 
boronization and Z.4 ~ 4, Prag = 20% with TiC-limiters. (orig.). 


22359 (IPP-IIl/184, [pp. 5]) The impact of boundary plasma 
conditions on the plasma performance of the Wendelstein 7-AS 
stellarator. Grigull, P. (Max-Planck-Iinst. fuer Plasmaphysik, Garch- 
ing (Germany)); Behrisch, R.; Brakel, R.; Burhenn, R.; Elsner, A.; 
Hacker, H.; Hartfuss, H.J.; Herre, G.; Hildebrandt, D.; Jaenicke, R.; 
Kisslinger, J.; Maassberg, H.; Mahn, C.; Niedermeyer, H.; Pech, 
PW7-AS Team; NBI Team; ECRH Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-920311-: 
10. international conference on plasma-surface interactions in con- 
trolled fusion devices, Monterey, CA (United States), 30 Mar - 3 
apr 1992). In W7-AS/W7-X contributions to the 19th European con- 
ference on controlled fusion and plasma heating (Innsbruck, June 
29 to July 3, 1992). - W7-AS contributions to the 10th PSI confer- 
ence (Monterey, USA, March 30 to April 3, 1992). 158p. Order 
Number DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

In the modular advanced stellarator W7-AS, the plasma perfor- 
mance and the main characteristics of the plasma-wall interaction 
are strongly affected by the 3-dimensional edge topology. Both 
limiter- and separatrix-dominated configurations are possible. TiC 
and bulk-boronized limiter materials have been used. The impurity 
behaviour and the accessible plasma parameter ranges are 
compared for different limiter and wail conditions. With limiters, op- 
timum plasma performance in currentless ECRF or NBI - heated 
discharges was achieved with bulk-boronized graphite limiter mate- 
rial and boronized walls. Solid target sputter boronization, however, 
was found to be ineffective in comparison with boronization by He/ 
BoHe glow discharges. For separatrix-dominated discharges, condi- 
tioning by wall coating has a short-term effects only. Enhanced, 
localized plasma outflow to the wall due to islands at the boundary 
quickly erodes the layers. The possibility to develop a divertor con- 
cept is discussed. Basic properties of the plasma edge as derived 
from Langmuir probes and limiter calorimetry are described. Model- 
ling is complicated by 3-dimensionality. In a first approach, a 1D 
edge transport model on the basis of distinct flux bundles is ap- 
plied. (orig.). 


22360 (IPP—Il/184, [pp. 5]) Transport study on the bound- 
ary plasma of the Wendelstein 7-AS stellarator. Sardei, F. 
(Max-Planck-Inst. fuer Plasmaphysik, Garching (Germany)); Grigull, 
P.; Herre, G.; Hildebrandt, D.; Pech, P.; Wenzel, U.; Wolff, H. W7- 
AS Team; ECRH Group. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Jul 1992. (CONF-920311-: 10. international 
conference on plasma-surface interactions in controlled fusion de- 
vices, Monterey, CA (United States), 30 Mar - 3 apr 1992). In 
W7-AS/W7-X contributions to the 19th European conference on 
controlled fusion and plasma heating (innsbruck, June 29 to July 3, 
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1992). - W7-AS contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 158p. Order Number 
DE93785274. Source: OSTI; NTIS (US Sales Only); INIS. 

For a limiter defined SOL, as given by small values of the rota- 
tional transform, the edge topology of W7-AS is characterized by 
large flux bundles distributed regularly over the poloidal angle. 
These bundles are poloidally decoupled to a good approximation, 
as indicated by 2D resolved Langmuir probe data. Therefore, for « 
< 0.4, a 1D radial plasma model is a reasonable first step to pro- 
vide a qualitative description of the transport in the W7-AS 
boundary layer. The toroidal variation of the flux bundle geometry 
is taken into account by averaging the transport equations along 
the corresponding field lines. The effects of the neutral gas sources 
and the sensitivity of the diffusion coefficient to the unknown T, 
profile is discussed. A x. scan of the diffusion coefficient shows a 
minimum at . ~ 0.358 where smooth magnetic surfaces exist 
throughout the SOL. This suggests that topological effects related 
to perturbations at the ’natural’ 5/m resonances may be responsible 
for the observed . dependence of the diffusion coefficient. (orig.). 


22361 (IPP-II/185) ASDEX contributions to the 19th Euro- 
pean conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - ASDEX contributions to 
the 10th PSI conference (Monterey, USA, March 30 to April 3, 
1992). Max-Planck-Institut fuer Plasmaphysik, Garching (Germany). 
Jul 1992. 63p. Order Number DE93785313. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper contains 10 contributions to the following topics: 
Characteristic features of density fluctuations associated with the L- 
H-transition in the ASDEX tokamak; change of internal inductance 
and anisotropy during lower hybrid current drive in ASDEX; a study 
of the SOL density profile behavior in ASDEX; attempt to model 
the edge turbulence of a tokamak as a random superposition of 
eddies; H-mode power threshold in ASDEX; influence of divertor 
geometry and boronization on elm-free H-mode confinement in AS- 
DEX; ICRF power limitation relation to density limit in ASDEX; 
reflectometry measurements of the m=1 satellite mode in L- and 
H-mode plasmas in ASDEX; confiment scaling for the ASDEX L- 
mode in different divertor configurations; particle and energy 
transport scalings in the ASDEX scrape-off layer. (orig/MM). 


22362 (IPP-lIV/185, [pp. 5]) Characteristic features of den- 
sity fluctuations associated with the L-H-transition in the 
ASDEX tokamak. Dodel, G. (institut fuer Plasmaforschung, Univer- 
sitaet Stuttgart (Germany)); Holzhauer, E. ASDEX-Team. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jul 
1992. (CONF-9206359-: International conference on plasma 
physics (ICPP) - joint conference of the 9. Kiev international con- 
ference on plasma theory and the 9. international congress on 
waves and stabilities in plasma (ICWI, Innsbruck ‘Austria), 29 Jun - 
3 jul In ASDEX contributions to the 19th European conference on 
controlled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - ASDEX contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 63p. Order Number 
DE93785313. Source: OSTI; NTIS (US Sales Only); INIS. 

A far-infrared laser system was used to scatter from electron 
density fluctuations in the ASDEX tokamak. Particular emphasis 
was placed on the L-H transition which is characterized by the 
establishment of a transport barrier close to the separatrix. The dif- 
ference in the behaviour of the fluctuations inside and outside this 
barrier was investigated. Another topic was the determination of 
plasma rotation from the measured frequency and wavenumber 
spectra. A number of diagnostics measuring macroscopic plasma 
parameters was recorded with sampling rates up to 5 MHz to inves- 
tigate a possible relationship with the density fluctuations. (orig.). 


22363 (IPP—-lIV185, [pp. 5]) Change of internal inductance 
and anisotropy during lower hybrid current drive in ASDEX. 
Leuterer, F. (Max-Planck Inst. fuer Plasmaphysik, Garching 
(Germany)); Soekiner, F.X.; Bartiromo, R.; Bernabei, S. Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany). Jul 1992. 
(CONF-9206359-: International conference on plasma physics 
(ICPP) - joint conference of the 9. Kiev international conference on 
plasma theory and the 9. international congress on waves and sta- 
bilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 3 jul In 
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ASDEX contributions to the 19th European conference on con- 
trolled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - ASDEX contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 63p. Order Number 
DE93785313. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TOKAMAK DEVICES/lower hybrid current 
drive; PLASMA CONFINEMENT; PLASMA INSTABILITY; ELEC- 
TRIC IMPEDANCE; ELECTRIC POTENTIAL 


22364 (IPP-lil/185, [pp. 5]) A study of the SOL density pro- 
file behavior in ASDEX. McCormick, K. (Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany)); Schweinzer, J.; Pietrzyk, Z.A. 
Max-Planck-Institut fuer Plasmaphysik, Garching (Germany). Jul 
1992. (CONF-9206359-: International conference on plasma 
physics (ICPP) - joint conference of the 9. Kiev international con- 
ference on plasma theory and the 9. international congress on 
waves and stabilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 
3 jul In ASDEX contributions to the 19th European conference on 
controlled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - ASDEX contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 63p. Order Number 
DE93785313. Source: OSTI; NTIS (US Sales Only); INIS. 

Scrape-off layer (SOL) density profiles measured in the outer 
midplane of ASDEX by the lithium beam probe diagnostic have 
been presented in the past. This work places these results on a 
common basis for OH and Ni-heated discharges (L-mode), and 
suggests a scaling for the particle diffusion coefficient Dp which is 
derived using An, the exponential fall-off length in the SOL near the 
separatrix. Density profiles for the H-mode have now also been ex- 
tended to inside the separatrix. (orig.). 


22365 (IPP-III/185, [pp. 5]) Attempt to model the edge tur- 
bulence of a tokamak as a random superposition of eddies. 
Endler, M. (Max-Planck-institut fuer Plasmaphysik, EURATOM 


Association, Garching (Germany)); Theimer, G.; Weinlich, M.; Carl- 
son, A.; Giannone, L.; Niedermeyer, H.; Rudyj, A. ASDEX-Team. 
Max-Planck-Institut fuer Plasmaphysik, Garching (Germany). Jul 


1992. (CONF-9206359-: International conference on plasma 
physics (ICPP) - joint conference of the 9. Kiev international con- 
ference on plasma theory and the 9. international congress on 
waves and stabilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 
3 jul In ASDEX contributions to the 19th European conference on 
controlled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - ASDEX contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 63p. Order Number 
DE93785313. Source: OSTI; NTIS (US Sales Only); INIS. 

Turbulence is considered to be the most likely origin of the 
anomalous transport in tokamaks. Although the main interest is fo- 
cussed on the bulk plasma, transport in the scrape-off layer is very 
important for reactor design. For this reason extensive experimen- 
tal investigations of the edge turbulence were performed on the 
ASDEX divertor tokamak. Langmuir probe arrays were used in the 
floating potential mode and in the ion saturation mode to measure 
the poloidal distribution of density and plasma potential fluctuations 
neglecting temperature fluctutions. Density fluctuations integrated 
radially over the boundary layer were derived from Ha,- 
measurements. Data from up to 16 channels were sampled with a 
frequency of 1 MHz during time windows of 1 s. Often one param- 
eter like the plasma density or the radial probe position were 
scanned during this interval. (orig.). 


22366 (IPP—iV/185, [pp. 5]) H-mode power threshold in 
ASDEX. Ryter, F. (Max-Planck-institut fuer Plasmaphysik, 
EURATON-IPP Association, Garching (Germany)); Stroth, U.; Wag- 
ner, F. ASDEX-Group, Ni-Group. Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-9206359-: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In ASDEX contributions to 
the 19th European conference on controlled fusion and plasma 
heating (Innsbruck, June 29 to July 3, 1992). - ASDEX contribu- 
tions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 63p. Order Number DE93785313. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The H-mode is one of the most promising confinement regimes 
for a future reactor. It is therefore important to identify the parame- 
ters determing the minimum power (power threshold, Pires) 
necessary to reach it. Moreover, the results could give indication 
about the underlying physics of the L to H-mode transition. Previ- 
ous studies performed for ASDEX showed that an open divertor 
configuration (inducing higher neutral density in the main chamber) 
required more heating power to obtain the H-mode than the initial 
closed version. In this paper we present new results from data ob- 
tained with the latest closed divertor configuration of ASDEX under 
boronized conditions. These conditions were favourable for the 
H-mode which could be reached over an extended operational win- 
dow. (orig.). 


22367 (IPP-IlI/185, [pp. 5]) Influence of divertor geometry 
and boronization on ELM-free H-mode confinement in ASDEX. 
Ryter, F. (Max-Planck-Institut fuer Plasmaphysik, EURATOM-IPP 
Association, Garching (Germany)); Kardaun, O..W.F.; Kus, A.; 
Vollmer, O.; Stroth, U.; Wagner, F. ASDEX-Team, Ni-Team. Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany). Jul 1992. 
(CONF-9206359-: International conference on plasma physics 
(ICPP) - joint conference of the 9. Kiev international conference on 
plasma theory and the 9. international congress on waves and sta- 
bilities in plasma (ICWI, Innsbruck (Austria), 29 Jun - 3 jul In 
ASDEX contributions to the 19th European conference on con- 
trolled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - ASDEX contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 63p. Order Number 
DE93785313. Source: OSTI; NTIS (US Sales Only); INIS. 

The confinement desirable to reach ignition in ITER must be im- 
proved by a factor of two above the usual L-mode. The H-mode is 
one of the most promising regimes to reach this goal. It is therefore 
of importance to identify the conditions that possibly influence the 
H-mode confinement. In particular, the question was risen whether 
the divertor configuration might play a role. This question can be 
addressed in the ASDEX tokamak which went through 3 main di- 
vertor configurations. First: The original divertor (’DV-I’, 1980-1986) 
a so-called closed divertor for which the by-pass conductance be- 
tween divertor chamber and main chamber was comparable to the 
divertor neck conductance. Secondly: An open divertor ('DV-II 
open’, 1987-1989) for which the by-pass conductance was clearly 
larger than the neck conductance. Thirdly and finally: This divertor 
DV-Il was made tight (’DV-Il closed’, 1989-1990) and the conduc- 
tance was again of the order of that of the divertor neck. During 
this last experimental period the vessel was boronized whereas the 
wall conditions were stainless steel for the two other cases. In the 
open divertor the neutral gas density in the main chamber was 
higher than in the closed cases. The influence of the configuration 
was shown for ELMy discharges: For the open divertor the con- 
finement of such discharges was on the average 30% lower than 
in the closed case. This was attributed to an increase of the ELM 
activity possibly linked with the higher neutral density. In ref [3], 
was also shown that the power threshold for the open divertor was 
higher than for the closed ones. A study of the influence of the di- 
vertor configuration on the intrinsic H-mode confinement must be 
performed with ELM-free (H*) discharges analysed under similar 
conditions to avoid the non-quantified influence of the ELM activity. 
This is the aim of the present paper. (orig.). 


22368 (IPP—I/185, [pp. 5]) ICRF power limitation relation to 
density limit in ASDEX. Ryter, F. (Max-Planck-institut fuer 
Plasmaphysik, EURATOM-IPP Association, Garching (Germany)). 
ICRH-Group, ASDEX-Group. Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany). Jul 1992. (CONF-9206359—: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In ASDEX contributions to 
the 19th European conference on controlled fusion and plasma 
heating (Innsbruck, June 29 to July 3, 1992). - ASDEX contribu- 
tions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 63p. Order Number DE93785313. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Launching high ICRF power into ASDEX plasmas required good 
antenna-plasma coupling. This could be achieved by sufficient 





electron density in front of the antennas i.e. small antenna-plasma 
distance (1-2 cm) and moderate to high line-averaged electron 
density compared to the density window in ASDEX. These are con- 
ditions eventually close to the density limit. ICRF heated discharges 
terminated by plasma disruptions caused by the RF pulse limited 
the maximum RF power which can be injected into the plasma. The 
disruptions occurring in these cases have clear phenomenological 
similarities with those observed in density limit discharges. We 
show in this paper that the ICRF-power limitation by plasma dis- 
ruptions in ASDEX was due to reaching the density limit. (orig.). 


22369 (IPP—II/185, [pp. 5]) Reflectometry measurements of 
the m=1 satellite mode in L- and H-mode plasmas in ASDEX. 
Serra, F. (Centro de Fusao Nuclear, EURATOM/IST Association, 
Lisbon (Portugal)); Manso, M.E.; Silva, A.; Matias, J.; Varela, P.; 
Wagner, F.; Zohm, H.; Kallenbach, A. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jul 1992. (CONF-9206359-: 
International conference on plasma physics (ICPP) - joint confer- 
ence of the 9. Kiev international conference on plasma theory and 
the 9. international congress on waves and stabilities in plasma 
(ICWI, Innsbruck (Austria), 29 Jun - 3 jul In ASDEX contributions to 
the 19th European conference on controlled fusion and plasma 
heating (Innsbruck, June 29 to July 3, 1992). - ASDEX contribu- 
tions to the 10th PSI conference (Monterey, USA, March 30 to 
April 3, 1992). 63p. Order Number DE93785313. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In ASDEX, with strong NBI heating, often a large central m=1, 
n=1 mode is observed on the SXR emission. For Pus; > 1 MW a 
mode rotating with the same frequency, the so-called 'm=1 satel- 
lite’, is seen on the magnetic pick-up coils in the L and H-phases. 
Magnetic measurements in the divertor chamber suggest that the 
satellite mode might be located outside the separatrix, on open 
field lines reaching the divertor. Here we present results from local- 
ized microwave reflectometric measurements. The time evolution of 
the satellite mode frequency is studied for plasmas with different ga 
and the mode localization is estimated, confirming that it should be 
close to but outside the separatrix. The central toroidal rotation 
velocities of the plasma can be inferred from the measured fre- 
quencies of the satellite modes. (orig.). 


22370 (IPP—il/185, [pp. 5]) Confinement scalings for the 
ASDEX L-mode in different divertor configurations. Stroth, U. 
(Max-Planck-Institut fuer Plasmaphysik, EURATOM-IPP Associa- 
tion, Garching (Germany)); Kardaun, OJ.W.F.; Kus, A. 
ASDEX-Team, Ni-Team. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Jul 1992. (CONF-9206359-: International 
conference on plasma physics (ICPP) - joint conference of the 9. 
Kiev international conference on plasma theory and the 9. interna- 
tional congress on waves and stabilities in plasma (ICWI, 
Innsbruck (Austria), 29 Jun - 3 jul In ASDEX contributions to the 
19th European conference on controlled fusion and plasma heating 
(Innsbruck, June 29 to July 3, 1992). - ASDEX contributions to the 
10th PSI conference (Monterey, USA, March 30 to April 3, 1992). 
63p. Order Number DE93785313. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We present results of confinement studies on an L-Mode data- 
base which covers 10 years of operation of ASDEX. During this 
period, ASDEX has been modified several times. The most impor- 
tant modifications were made on the 2 divertors. Operation of 
ASDEX started with closed divertors (DV-l), went through a period 
with open divertors (DV-Il open), which allowed for high neutral 
gas recycling through by-passes, back to situations with first the 
by-passes in the upper and later in the lower divertor closed. In ad- 
dition, different techniques of wall conditioning were employed on 
ASDEX so that discharge conditions under stainless steel, car- 
bonized and boronized walls can be studied. (orig.). 


22371 (IPP-I1/185, [pp. 5]) Particle and energy transport 
scalings in the ASDEX scrape-off layer. McCormick, K. (Max- 
Planck-Institut fuer Plasmaphysik, EURATOM-IPP Association, 
Garching (Germany)); Neuhauser, J.; Schweinzer, J.; Kyriakakis, 
G.; Kakoulidis, E.; Tsois, N. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Jul 1992. (CONF-920311-: 10. international 
conference on plasma-surface interactions in controlled fusion de- 
vices, Monterey, CA (United States), 30 Mar - 3 apr 1992). In 
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ASDEX contributions to the 19th European conference on con- 
trolled fusion and plasma heating (Innsbruck, June 29 to July 3, 
1992). - ASDEX contributions to the 10th PSI conference (Mon- 
terey, USA, March 30 to April 3, 1992). 63p. Order Number 
DE93785313. Source: OSTI; NTIS (US Sales Only); INIS. 

Parametric dependencies of the scrape-off layer (SOL) diffusion 
coefficient D, in the outer midplane, and the effective power flux 
profile with A, in the upper, outer divertor chamber for ohmically- 
and Ni-heated (L-mode) ASDEX discharges are presented. D,, 
derived from SOL density profile measurements (under the suppo- 
sition of a very simple edge model, Dp=An*vy/L., which remains to 
be verified in detail), exhibits a linear dependence with T, for 
Ts>40 eV, where T, is the electron temperature slightly inside the 
separatrix. In magnitude, D, is about 1/3-1/2 Dgonm, but is not 
found to vary with B;. For T;<40 eV, in an operational regime 
where MARFES are favored to appear, An- and thus D,-increases 
dramatically with qa and with decreasing T;. For the isotopes H 
and D, Dp(D)«2/3Dp_(H) is found, assuming Z.4=1; inclusion of im- 
purities in the model reduces this difference. Ap, measured with a 
reciprocating langmuir probe, scales as qa°*°T,-°-8°, is indepen- 
dent of isotope, and ranges over 1-3 cm. (orig.). 


22372 (JAERI-M—92-170) Measurement of shadowgraph of 
flying solid-hydrogen pellets. Hasegawa, Kouichi (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Kasai, Satoshi; Suzuki, Sadaaki; Oda, 
Yasushi. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1992. 23p. (In Japanese). Order Number DE93788390. Source: 
OSTI; NTIS; INIS. 

The measurement system of shadowgraphs of flying pellets for 
the high-speed multi-peliet injector is described. Shadowgraphs of 
pellets ejected repeatedly with 1-5 Hz could be taken with about 
100 % probability by using the system, which is composed of a in- 
tense pulse-lamp with a video-camera and a timing control system. 
(author). 


22373 (JAERI-M-92-189) User’s manual of Tokamak Simu- 
lation Code. Nakamura, Yukiharu (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Nishino, Tooru; Tsunematsu, Toshihide; Sugihara, Masayoshi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
80p. (In Japanese). Order Number DE93788388. Source: OSTI; 
NTIS; INIS. 

User’s manual for use of Tokamak Simulation Code (TSC), which 
simulates the time-evolutional process of deformable motion of ax- 
isymmetric toroidal plasma, is summarized. For the use at JAERI 
computer system, the TSC is linked with the data management 
system GAEA. This manual is forcused on the procedure for the 
input and output by using the GAEA system. Model equations to 
give axisymmetric motion, outline of code system, optimal method 
to get the well converged solution are also described. (author). 


22374 (JAERI-M-—92-208) Thermonuclear reaction listing. 
Fukai, Yuzo (Toshiba Corp., Kawasaki, Kanagawa (Japan)). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jan 1993. 157p. (In 
Japanese). Order Number DE93788434. Source: OSTI; NTIS; INIS. 

The following 10 elements, including T, are well known as nu- 
clear fusion fuels: p, D, T, °He, *He, °Li, ’Li, °Be, '°B, 'B, (1#C, 
13C), where '*C and '°C are considered only in the calculation of 
Q value. Accordingly the number of the thermonuclear reactions is 
55, and 78, if including carbon elements. The reactions have some 
branches. For the branches having two and three reaction prod- 
ucts, the reaction products, Q value and threshold energy are 
calculated by using a computer. We have investigated those of the 
branches having more than three products from the papers of 
Ajzenberg-Selove and so on. And also, by the same papers, we 
check whether the above mentioned branch has been observed or 
not. The results are as follows: (I) the number of reactions which 
have Q < 0 in the all branches is 3, (Il) that of reactions which 
have some Q > 0 branches only with + ray production, and Q < 0 
in the other branches is 7(3), (Ill) that of reactions which have 
some branches with Q > 0 and neutron production is 36(17), and 
(IV) that of reactions whose branch with Q > 0 does not produce 
neutrons is 9(3). The value in the parentheses shows the number 
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of the case of the carbon elements. For 55 thermonuclear reac- 
tions induced by lighter nuclides than ''B, the reaction products, 
the values of Q and threshold energy, and the papers with reaction 
cross section data are presented in the tables. (author). 


22375 (JAERI-M—92-214) Active neutral particle diagnos- 
tics for high temperature plasma. Tobita, Kenji (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jan 1993. 113p. (In Japanese). Order Number 
DE93788457. Source: OSTI; NTIS; INIS. 

This paper describes experimental studies related to active neu- 
tral particle diagnostics in the JT-60 tokamak. Detection efficiencies 
of a micro-channel plate (MCP), which has widely used in plasma 
diagnostics, were determined for ions and neutrals. Multi-step pro- 
cesses for a neutral beam is predicted to enhance the beam 
stopping cross section in a plasma. In order to confirm the predic- 
tions, shine-through for a hydrogen and for a helium beam was 
measured in the JT-60 ohmic plasmas. The measurements for a 
hydrogen beam resulted in the cross sectional enhancement in the 
beam stopping. The same experiment using a helium beam indi- 
cated that the cross sectional enhancement for helium was much 
smaller than that for hydrogen at almost same plasma parameters. 
lon temperature diagnostic using active beam scattering was devel- 
oped in data processing technique, in consideration of the device 
function of a neutral particle analyzer and in estimation of the 
effect of beam ion component. Fundamental experiments for de- 
tecting helium ions in a plasma were performed using two-electron 
transfer reaction between a helium atomic beam and helium ions, 
and the energy distribution and the density of the helium ions were 
determined. These experiments demonstrated promise of the two- 
electron transfer reaction as an alpha ash detection in a burning 
plasma. A parasitic neutral efflux accompanied by active beam in- 
jection was investigated. (J.P.N.). 


22376 (JAERI-M—93-026) Outline and handling manual of 
experimental data time slice monitoring software ’SLICE’. Shi- 
rai, Hiroshi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Hirayama, Toshio; 
Shimizu, Katsuhiro; Tani, Keiji; Azumi, Masafumi; Hirai, Ken-ichiro; 
Konno, Satoshi; Takase, Keizou. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1993. 104p. (In Japanese). Order Num- 
ber DE93788467. Source: OSTI; NTIS; INIS. 

We have developed a software 'SLICE’ which maps various 
kinds of plasma experimental data measured at the different geo- 
metrical position of JT-60U and JFT-2M onto the equilibrium 
magnetic configuration and treats them as a function of volume av- 
eraged minor radius ». Experimental data can be handled uniformly 
by using ‘SLICE’. Plenty of commands of ’SLICE’ make it easy to 
process the mapped data. The experimental data measured as line 
integrated values are also transformed by Abel inversion. The 
mapped data are fitted to a functional form and saved to the data- 
base ’MAPDB’. ’SLICE’ can read the data from 'MAPDB’ and 
re-display and transform them. Still more 'SLICE’ creates run data 
of orbit following Monte-Carlo code 'OFMC’ and tokamak predictive 
and interpretation code system TOPICS’. This report summarizes 
an outline and the usage of 'SLICE’. (author). 


22377 (JET-R-92-09) Full-wave simulations of current pro- 
files for fast magnetosonic wave current drive. Dmitrieva, M.V.; 
Eriksson, L.-G.; Gambier, D.J. Commission of the European Com- 
munities, Abingdon (UK). JET Joint Undertaking. Dec 1992. [35p.] 
Order Number DE93624930. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Numerical simulations of current drive in tokamaks by fast waves 
(FWCD) have been performed in the range of the ion cyclotron and 
at lower frequencies via 3-Dimensional numerical code ICTOR. 
Trapped particles effects were taken into account in the calculation 
of the fast wave current drive efficiency and the bootstrap current 
generation. The global efficiency of FWCD if found to be yx 0.1 x 
107° AW-' m-* for the Joint European Torus tokamak (JET) 
parameters at a central electron temperature of ~ 10 kev. The effi- 
ciency of FWCD for reactor-like plasmas is found to be 7~0.3 x 
1020 AW-' m-? for ~ 100% of FWCD and yx 1 x 102° AW-1 
m-2 for FWCD and = 65% of bootstrap in a total current of ~ 
25MA at a 25kev central temperature with a density of ~102° m-$ 
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and major radius R = 8m. Non-inductive current density profiles 
are studied. Broad FWCD current profiles are obtained for flat 
reactor temperature and density profiles with bootstrap current con- 
centrated at the plasma edge. The possibility of a steady-state 
reactor on full wave (FW) with a large fraction of bootstrap current 
is discussed. It appears to be impractical to rely on such an exter- 
nal current driven (CD) scheme for a reactor as long a + is less 
than 2 x 102° AW-' m-?. (Author). 


22378 (KFTI-92-50) On transport of energy, momentum, 
orbital angular momentum and self-angular momentum of 
electromagnetic wave in dispersal media. Kurochkin, Yu.A.; 
Stepanov, K.N. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [20p.] (In Russian). Order Number 
DE93624179. Source: OSTI; NTIS (US Sales Only); INIS. 

The transport equations for energy, momentum, orbital angular 
momentum and self-angular momentum of the electromagnetic 
wave packet propagating in the weakly absorbing homogeneous 
stationary anisotropic and gyrotropic medium with temporal and 
spacial dispersion have been obtained. These equations contain 
terms up to second order expansion in series for values /L and Q/ 
w (here and w are the wave length and wave frequency, L and i/ 
Q-the characteristic length and time of the wave amplitude 
change). It has been shown that the self-angular momentum (spin) 
conservation law is true only for transversal waves with circular po- 
larization. Expressions for spin density, its flux and power losses 
have been determined. (author). 26 refs. 


22379 (LRP-461/92) Negative ion mass spectra and partic- 
ulate formation in rf silane plasma deposition experiments. 
Howling, A.A. (Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherche en Physique des Plasma (CRPP)); 
Dorier, J.L.; Hollenstein, C. Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Sep 1992. [12p.] Order Number DE93623184. 
Source: OSTI; NTIS; INIS. 

Negative ions have been clearly identified in silane rf plasmas 
used for the deposition of amorphous silicon. Mass spectra were 
measured for monosilicon up to pentasilicon negative ion radical 
groups in power-modulated plasmas by means of a mass spec- 
trometer mounted just outside the glow region. Negative ions were 
only observed over a limited range of power modulation frequency 
which corresponds to particle-free conditions. The importance of 
negative ions regarding particulate formation is demonstrated and 
commented upon. (author) 3 figs., 19 refs. 


22380 (LRP-465/92) Decomposition into eigenmodes: a 
novel approach to characterize plasma confinement in a toka- 
mak. Dudok de Wit, T. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)). Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Oct 1992. 
[145p.] (In French). Order Number DE93623064. Source: OSTI; 
NTIS; INIS. 

A novel method of perturbation analysis has been developed to 
characterize particle and energy confinement in a tokamak plasma. 
Whereas the classical approach to confinement begins with an em- 
pirical model using transport coefficients, the present work uses 
eigenmodes to represent the dynamic response. The latter ap-- 
proach has been applied to density perturbations induced in the 
TCA tokamak by pellet injection. The observed dynamic response 
can be entirely reproduced by a set of three eigenmodes, thereby 
reducing the temporal evolution of the density to three time con- 
stants only. The scatter of these time constants allows the density 
to evolve on quite different time-scales, with the relaxation of the 
density profile being determined by the nature of the eigenmodes. 
Whilst a rxI?-3,n°, dependence is observed in the time con- 
stants, the eigenfunctions remain insensitive to plasma conditions. 
The density invariance is linked with a strong linearity in the dy- 
namic response, indicating that the pellet has no significant impact 
on transport processes. The eigenmode representation is particu- 
larly well suited to the study of coupled variables. A coupling has 
been identified between density perturbations and another variable 
which is very likely to be the electron temperature. The strength of 
this coupling does not depend on plasma conditions, although it 
varies with the level of MHD activity. High levels of activity change 





the interaction between particle and heat fluxes without affecting 
the eigenmodes. This results in an unfavourable weighting of the 
eigenmodes which accelerates the density relaxation and thereby 


explains the observed confinement degradation. (author) 42 figs., 
45 refs. 


22381 (LRP-468/92) Pressure and inductance effects on 
vertical stability of shaped tokamaks. Ward, D.J. (Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP)); Bondeson, A.; Hofmann, F. 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Dec 1992. [24p.] Or- 
der Number DE93623122. Source: OSTI; NTIS; INIS. 

Numerical calculations are presented to show the influence of fi- 
nite pressure on the vertical stability of shaped tokamaks. High «6, 
improves the vertical stability of dee-shaped tokamaks but is desta- 
bilizing for an inverse dee. For highly elongated cross sections, the 
pressure effect is well described by a linear dependence of the 
maximum value of stable internal inductance on eBp, with a 
coefficient that depends on the geometry and increases with trian- 
gularity. Stability diagrams are shown in terms of |. versus €Gp 
for TCV- and Dill-D-like cross sections. The effects of pressure are 
significant even in the absence of a surrounding wall. Current pro- 
file effects depend critically on the wall configuration: low values of 
|, increase the driving force of the instability, but are stabilizing if 
the wall is sufficiently close. (author) 8 figs., 24 refs. 


22382 (LRP—469/92) New pulsed FIR laser line in CHsF. 
Nieswand, C. (Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherche en Physique des Plasma (CRPP)); 
Siegrist, M.R.; Urban, M. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Dec 1992. [11p.] Order Number DE93623185. Source: 
OSTI; NTIS; INIS. 

A new laser line of CH3F at 676 um has been found. The gas 
was pumped by a powerful pulsed COz2 laser at 9P20. The line 
could be observed simultaneously with the 469 um line and can be 
assigned to a rotational transition in the 213 band which is step- 
wise pumped from the vibrational ground state via the v3 1 state. 
(author) 5 figs., 10 refs. 


22383 (LRP-470/92) Magnetohydrodynamic stability of in- 
ternal kink modes in tokamaks: application of an equilibrium 
code using bicubic finite elements. Luetjens, H. (Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)). Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Dec 1992. [129p.] Order Number DE93623123. 
Source: OSTI; NTIS; INIS. 

Magnetohydrodynamic (MHD) stability limits for the n=1 internal 
kink mode in a tokamak are investigated. As the internal kink mode 
is a weak instability, accurate equilibrium solutions are required to 
determine its stability boundaries. For this purpose, a numerical 
equilibrium code CHEASE using Hermite bicubic elements has 
been developed. The code computes equilibria and provides a 
mapping to flux coordinates for MHD stability calculations. Several 
tests are also presented for the eigenvalues of the stability calcula- 
tions when the equilibrium mesh is varied. Using CHEASE and the 
toroidal resistive MHD stability code MARS, effects of current pro- 
file, plasma cross-section and resistivity on the stability of the 
internal kink mode are investigated for tokamak equilibria. The 
results show that the internal kink mode is more unstabie than pre- 
viously thought. The numerical ideal stability results for a circular 
plasma cross section are compared with the results obtained by an 
analytic large aspect ratio expansion. It is found that the internal 
kink is significantly destabilized by the ellipticity of the plasma 
cross section combined with low shear. A large aspect ratio expan- 
sion of the Mercier and the resistive interchange criteria retaining 
effects of ellipticity and triangularity is given, showing analytically 
the destabilization by ellipticity. For resistive internal kink modes, 
the stabilizing effect of small aspect ratio is confirmed, but as for 
the ideal case, the stability is very sensitive with respect to shaping 
of the plasma cross section. For finite pressure and small resistiv- 
ity, only a very restricted set of equilibria is stable to the internal 
kink mode. (author) figs., tabs., 72 refs. 
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22384 (NIFS—188) Beta-limiting phenomena in high-aspect- 
ratio toroidal helical plasmas. |toh, K.; Fukuyama, A.; Itoh, S. 
National Inst. for Fusion Science, Nagoya (Japan). Oct 1992. 35p. 
Order Number DE93788623. Source: OSTI; NTIS; INIS. 

Evolutions of the local pressure gradient and the amplitude of 
the helical mode are studied near the critical pressure gradient 
against the linear resistive interchange instability in the high aspect 
ratio toroidal helical plasmas. Three characteristic dynamic evolu- 
tions are identified; monotonous saturation, relaxation oscillation 
and periodic limit cycle solution. As the heating power is increased, 
the dynamic evolution changes from the monotonous saturation, to 
the relaxation oscillation and finally to the limit cycle. The time av- 
erage of the pressure gradient is limited by the critical gradient 
against the linear stability. Dependences of the amplitude and pe- 
riod of the sawtooth oscillation on the heating power are also 
analyzed. (author). 


22385 (NIFS—189) Cross field ion motion at sawtooth 
crash. Itoh, K.; Itoh, S.; Fukuyama, A. National Inst. for Fusion 
Science, Nagoya (Japan). Oct 1992. 17p. Order Number 
DE93788622. Source: OSTI; NTIS; INIS. 

Turbulent ion motion which is caused by the sawtooth crash is 
analyzed in the framework of the magnetic stochasticity model of 
the sawtooth crash. The average current profile changes much 
more slowly than the pressure profile after the onset of the crash, 
so that inhomogeneity of the parallel current along the field line is 
generated. This causes the perpendicular current with a short scale 
length, leading to the ion cross field motion. (author). 


22386 (NIFS—193) Review of Japanese results on heating 
and current drive. Watari, T. National Inst. for Fusion Science, 
Nagoya (Japan). Oct 1992. 56p. Order Number DE93788265. 
Source: OSTI; NTIS; INIS. 

This paper reviews the progress in the application of RF to Heat- 
ing and Current Drive for Nuclear Fusion made by the Japanese 
RF community. (author) 80 refs. 


22387 (NIFS—203) Mesh effect in a parallel plate analyzer. 
Hamada, Y.; Kawasumi, Y.; Iguchi, H.; Fujisawa, A.; Abe, Y.; Taka- 
hashi, M. National Inst. for Fusion Science, Nagoya (Japan). Dec 
1992. 33p. Order Number DE93788423. Source: OSTI; NTIS; INIS. 
The effect of field irregularity due to meshes on the holes of a 
lower electrode in a parallel-plate electrostatic analyzer for beam 
penetration, is experimentally and numerically investigated. 
Displacement of a focal point and degradation of analyzer charac- 
teristics are found in the experiment. They are also confirmed by 
numerical analysis. Criteria for the error estimation are theoretically 
derived and found to be consistent with the experiment. (author). 


22388 (NIFS-DATA-17) Electron stripping cross sections 
for light impurity lons in colliding with atomic hydrogens rele- 
vant to fusion research. Tawara, H. National Inst. for Fusion 
Science, Nagoya (Japan). Apr 1992. 30p. Order Number 
DE93788476. Source: OSTI; NTIS; INIS. 

Electron stripping (ionization) cross sections for impurity (carbon) 
ions with various charge states in collisions with atomic hydrogens 
have been surveyed. It has been found that these data are rela- 
tively limited both in collision energy and charge state and, in 
particular those necessary for high energy neutral beam injection 
(NBI) heating in fusion plasma research are scarce. Some relevant 
cross sections for carbon ions, C% (q = 0-5) have been estimated, 
based upon the existing data, empirical behavior and electron im- 
pact ionization data. (author). 


22389 (ORNL/TM-12219) Optimization of a CO, laser 
Thomson scattering alpha particle diagnostic. Richards, R.K.; 
Hutchinson, D.P.; Ma, C.H. Oak Ridge National Lab., TN (United 
States). Jan 1993. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93012782. Source: OSTI; NTIS; INIS; GPO Dep. 

The optimization of a CO2 laser Thomson scattering system for 
measurement of the velocity distribution of fusion product alpha 
particles is studied. It is found that for the International Thermonu- 
clear Experimental Reactor (ITER) plasma, the optimal system 
conditions are a 20-MW source laser and a receiver bandwidth of 
15 GHz. 
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22390 (PPPL-2877) Atomic physics effects on tokamak 
edge drift-tearing modes. Hahm, T.S. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Mar 1993. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE93011503. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The effects of ionization and charge exchange on the linear 
stability of drift-tearing modes are analytically investigated. In par- 
ticular, the linear instability threshold A™, produced by ion sound 
wave coupling is modified. In the strongly collisional regime, the 
ionization breaks up the near cancellation of the perturbed electric 
fied and the pressure gradient along the magnetic field, and 
increases the threshold. In the semi-collisional regime, both ioniza- 
tion and charge exchange act as drag on the ion parallel velocity, 
and consequently decrease the threshold by reducing the effective- 
ness of ion sound wave propagation. 


22391 (PPPL-2880) Recycling perturbations of supershot 
plasmas. Scott, S.D. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); McCune, D.C.; Bell, M.G.; Bell, R.; Budny, R.V.; 
Fredrickson, E.; Grek, B.; Hill, K.W.; Jassby, D.; Jobes, F.; John- 
son, D.W.; Johnson, L.C.; Mansfield, H.K.; Park, H.K.; Ramsey, 
A.T.;.Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO02-76CH03073. (CONF-9206247-3: 19. 
European Physical Society (EPS) conference on controlled fusion 
and plasma physics, Innsbruck (Austria), 29 Jun - 4 jul 1992). Or- 
der Number DE93011493. Source: OSTI; NTIS; INIS; GPO Dep. 
Thermal heat transport in the core (r/a < 0.5) of beam-heated 
TFTR plasmas vanes by more than a factor of five between L-mode 
and supershot plasmas for the same |,, By, and P,. Operationally, 
this variation is strongly correlated with the particle recycling coeffi- 
cient of the carbon-carbon composite inner bumper limiter. The 
mechanisms underlying this correlation are not understood. This 
paper describes studies of the edge ion temperature, which is an 
important parameter if +e is controlled by ion temperature gradient 
driven turbulence. We find that a edge electron temperature scales 
simply with power per electron, irrespective of the recycling state of 
the limiter. By contrast, the scaling of edge ion temperature is 
strongly affected by the recycling state of the limiter. Much higher 
edge ion temperatures are attained in low-recycling plasmas for the 
same power per particle. In addition, perturbative studies of recy- 
cling effects on transport have been carried out by puffing in large 
amounts of helium into a supershot plasma. The local core trans- 
port coefficients increase on a transport time scale (~100 ms), 
much faster than the current relaxation time scale. This suggests 
that the current profile is not responsible for the favorable energy 
confinement of supershot plasmas relative to L-mode plasmas. 


22392 (PPPL-2881) Helium, iron and electron particle 
transport and energy transport studies on the TFTR tokamak. 
Synakowski, E.J. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); Efthimion, P.C.; Rewoldt, G.; Stratton, B.C.; Tang, 
W.M.; Grek, B.; Hill, K.W.; Hulse, R.A.; Johnson, D.W.; Mansfield, 
D.K.; McCune, D.; Mikkelsen, D.R.; Park, H.K.; Ramsey, 
A.T.;Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1993. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE93011502. Source: OSTI; NTIS; INIS; GPO Dep. 

Results from helium, iron, and electron transport on TFTR in L- 
mode and Supershot deuterium plasmas with the same toroidal 
field, plasma current, and neutral beam heating power are pre- 
sented. They are compared to results from thermal transport 
analysis based on power balance. Particle diffusivities and thermal 
conductivities are radially hollow and larger than neoclassical val- 
ues, except possibly near the magnetic axis. The ion channel 
dominates over the electron channel in both particle and thermal 
diffusion. A peaked helium profile, supported by inward convection 
that is stronger than predicted by neoclassical theory, is measured 
in the Supershot The helium profile shape is consistent with predic- 
tions from quasilinear electrostatic drift-wave theory. While the 
perturbative particle diffusion coefficients of all three species are 
similar in the Supershot, differences are found in the L-Mode. 
Quasilinear theory calculations of the ratios of impurity diffusivities 
are in good accord with measurements. Theory estimates indicate 
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that the ion heat flux should be larger than the electron heat flux, 
consistent with power balance analysis. However, theoretical val- 
ues of the ratio of the ion to electron heat flux can be more than a 
factor of three larger than experimental values. A correlation be- 
tween helium diffusion and ion thermal transport is observed and 
has favorable implications for sustained ignition of a tokamak fu- 
sion reactor. 


22393 (PPPL-2884) Observations of beam ion losses in 
TFTR during TAE modes and other MHD activity. Darrow, D.S. 
(Princeton Univ., NJ (United States). Plasma Physics Lab.); 
Fredrickson, E.D.; Mynick, H.E.; Nazikian, R.; White, R.B.; Wong, 
K.L.; Zweben, S.J.; Tuszewski, M. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Apr 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-9206247-5: 19. European Physical Society 
(EPS) conference on controlled fusion and plasma physics, Inns- 
bruck (Austria), 29 Jun - 4 jul 1992). Order Number DE93011981. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Direct measurements of fast NBI ion losses have been made 
near the outer midplane during MHD activity in TFTR. Bursts of 
beam ion loss are seen coincident with the TAE mode activity. Par- 
ticles lost during TAE activity are lost at the full injection energy of 
100 keV, and only the total efflux of fast ions changes during the 
mode, not the pitch angle or energy of the lost ions. Reductions in 
neutron source strength indicate that ~10 percent of the beam 
ions can be lost in a single burst, with a cumulative loss of as 
much as 50 percent. Other MHD activity can cause large losses of 
beam ions, including passing ions. 


22394 (PPPL-2885) The application of X-mode reflectome- 
try to the study of large scale fluctuations in TFTR. Mazzucato, 
E.; Nazikian, R. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Mar 1993. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. (CONF- 
9206247—4: 19. European Physical Society (EPS) conference on 
controlled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 
4 jul 1992). Order Number DE93011501. Source: OSTI; NTIS; 
INIS; GPO Dep. 

It has been suggested for some time that microwave reflectome- 
try, has the potential for measuring the large scale structure of 
density fluctuations in tokamak turbulence with greatly improved 
spatial resolution over existing scattering techniques. The motiva- 
tion for developing fluctuation diagnostics with improved spatial 
resolution of large scale structures is that such fluctuations may 
potentially account for the anomalous particle and energy transport 
observed in tokamaks. On TFTR we now have operational a four 
channel X-mode reflectometer system comprising of three fixed 
frequency channels at 140, 132.5, and 125 GHz and a able fre- 
quency channel scanning between 110-123 GHz. Each channel 
detects fluctuations from a region on the equatorial plane of the 
plasma torus with spatial resolution of ~5 cm in the poloidal direc- 
tion and ~1 cm in the radial direction. Properties of the plasma 
turbulence are inferred from the amplitude and spectral coherence 
of phase fluctuations impressed on the reflected wave by density 
irregularities at or near the cutoff. Experimental results are pre- 
sented which show the existence of previously unobserved large 
scale (kK1p;<<1) random and coherent density fluctuations in the 
Ohmic and Supershot regimes of TFTR. 


22395 (PPPL-2887) Particle and energy transport studies 
on TFTR and implications for helium ash in future fusion de- 
vices. Synakowski, E.J.; Efthimion, P.C.; Rewoldt, G.; Stratton, 
B.C.; Tang, W.M.; Bell, R.E.; Grek, B.; Hulse, R.A.; Johnson, D.W.; 
Hill, K.W.; Mansfield, D.K.; McCune, D.; Mikkelsen, D.R.; Park, 
H.K.; Ramsey, A.T.; Scott, S.D.; Taylor, G.; Timberlake, J.; Zarn- 
sPrinceton Univ., NJ (United States). Plasma Physics Lab. Mar 
1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (IAEA-CN-56/A-7- 
16;CONF-920913-27: 14. international conference on plasma 
physics and controlled nuclear fusion research, Wuerzburg (Ger- 
many), 30 Sep - 7 oct 1992). Order Number DE93011499. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Local thermal particle and energy transport studies of balanced- 
injection L-mode and Supershot deuterium plasmas with the same 
torokdal field, plasma current, and neutral beam heating power 





have been performed on TFTR. The particle transport of He®* and 
electrons following a small helium gas puff and Fe*** induced by 
laser ablation has been examined and compared to the local en- 
ergy transport characteristics inferred from power balance analysis. 
All particle perturbation diffusivities are radially hollow and are simi- 
lar in magnitude and shape to the effective thermal conductivities 
found by power balance analysis. All particle diffusivities are 1-2 
orders of magnitude larger than neoclassical values, except near 
the magnetic axis. A reduction in the helium diffusivity Dy, in the 
Supershot as compared to the L-mode is accompanied by a similar 
reduction in the effective single fluid thermal conductivity fluid. 
Also, the helium core convective velocity Vy. is found to increase 
in the Supershot over the L-Mode for r/a < 0.5. A quasilinear 
model of electrostatic drift waves has been used to calculate ratios 
between particle and energy fluxes in the Supershot. The mea- 
sured ratios of the helium and iron particle diffusivities are in good 
accord with predictions, as are predicted ratios of V\,./Dy.. Model- 
ling indicates that the similarity in magnitude and profile shape of 
Dye and xfluid has generally favorable implications for helium ash 
content in a future fusion reactor. The core convection found in the 
Supershot increases the helium concentration on axis but does not 
reduce the plasma reactivity significantly. 


22396 (PPPL-2889) Disruptions in the TFTR tokamak. 
Janos, A.; Fredrickson, E.D.; McGuire, K.; Batha, S.H.; Bell, M.G.; 
Bitter, M.; Budny, R.; Bush, C.E.; Efthimion, P.C.; Hawryluk, R.J.; 
Hill, K.W.; Hosea, J.; Jobes, F.C.; Johnson, D.W.; Levinton, F.; 
Mansfield, D.; Meade, D.; Medley, S.S.; Monticello, D.;Princeton 
Univ., NJ (United States). Plasma Physics Lab. Mar 1993. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC02-76CH03073. (IAEA-CN-56/A-7-15;CONF-920913-26: 
14. international conference on plasma physics and controlled nu- 
clear fusion research, Wuerzburg (Germany), 30 Sep - 7 oct 1992). 
Order Number DE93011497. Source: OSTI; NTIS; INIS; GPO Dep. 

For a successful reactor, it will be useful to predict the occur- 
rence of disruptions and to understand disruption effects including 
how a plasma disrupts onto the wall and how reproducibly it does 
so. Studies of disruptions on TFTR at both high-6,.; and high- 
density have shown that, in both types, a fast growing m/n=1/1 
mode plays an important role. In highdensity disruptions, a newly 
observed fast m/n = 1/1 mode occurs early in the thermal decay 
phase. For the first time in TFTR q-profile measurements just prior 
to disruptions have been made. Experimental studies of heat depo- 
sition patterns on the first wall of TFTR due to disruptions have 
provided information on MHD phenomena prior to or during the 
disruption, how the energy is released to the wall, and the repro- 
ducibility of the heat loads from disruptions. This information is 
important in the design of future devices such as ITER. Several 
new processes of runaway electron generation are theoretically 
suggested and their application to TFTR and ITER is considered, 
together with a preliminary assessment of x-ray data from run- 
aways generated during disruptions. 


22397 (PPPL-—2892) Spectra of heliumlike krypton from 
tokamak fusion test reactor plasmas. Bitter, M. (Princeton Univ., 
NJ (United States). Plasma Physics Lab.); Hsuan, H.; Bush, C.; 
Cohen, S.; Cummings, C.J.; Grek, B.; Hill, K.W.; Schivell, J.; Zarn- 
storff, M.; Beiersdorfer, P.; Osterheld, A.; Smith, A.; Fraenkel, B. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Apr 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE93011976. Source: OSTI; NTIS; INIS; GPO Dep. 

Krypton has been injected into ohmically-heated TFTR plasmas 
with peak electron temperatures of 6 key to study the effects of 
krypton on the plasma performance and to investigate the emitted 
krypton line radiation, which is of interest for future-generation 
tokamaks such as ITER, both as a diagnostic of the central ion 
temperature and for the control of energy release from the plasma 
by radiative cooling. The emitted radiation was monitored with a 
bolometer array, an X-ray pulse height analysis system, and a 
high-resolution Johann-type crystal spectrometer; and it was found 
to depend very sensitively on the electron temperature profile. 
Satellite spectra of heliumlike krypton, KrXXXV, near 0.95 A includ- 
ing lithiumlike, berylliumlike and boronlike features were recorded in 
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second order Bragg reflection. Radiative cooling and reduced parti- 
cle recycling at the plasma edge region were observed as a result 
of the krypton injection for all investigated discharges. The obser- 
vations are in reasonable agreement with modeling calculations of 
the krypton ion charge state distribution including radial transport. 


22398 (PPPL-2894) The iterative Monte Carlo technique 
for collisionless plasma flow to a surface. Pitcher, C.S. (Cana- 
dian Fusion Fuels Technology Project, Toronto, ON (Canada)). 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1993. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE93011495. Source: OSTI; NTIS; INIS; GPO Dep. 

A new technique for modelling the boundary plasma of magnetic 
fusion devices is described. The technique represents a natural 
extension of existing Monte Carlo codes, which are presently con- 
strained to have the plasma background specified by either 
measurements or predictions from plasma fluid codes. The new ap- 
proach, the Iterative Monte Carlo (IMC) technique, self-consistently 
determines the ambipolar electric field in the plasma by feeding 
back into the simulation the evolving plasma density using the 
Boltzmann relation. The IMC technique is applied, for demonstra- 
tive purposes, to the problem of collisionless one-dimensional 
plasma flow to a surface. Such a problem has previously been 
solved exactly using kinetic approaches in the published literature 
using two different particle source functions. Good agreement be- 
tween the IMC results and the exact solutions is obtained. 


22399 (PPPL-2895) Nondimensional transport studies in 
TFTR. Scott, S.D. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); Mikkelsen, D.R.; Perkins, F.W.; Bell, M.G.; Bell, 
R.E.; Bush, C.E.; Fredrickson, E.D.; Grek, B.; Hill, K.W.; Janos, A.; 
Jobes, F.; Johnson, D.; Mansfield, D.K.; Owens, D.K.; Park, 
H.;.Princeton Univ., NJ (United States). Plasma Physics Lab. Apr 
1993. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (IAEA-CN-56/G-3- 
3;CONF-9210315-5: 14. international conference on plasma 
physics and controlled nuclear fusion research, Wurzburg (Ger- 
many), Oct 1992). Order Number DE93011979. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The machine parameters (lp, Pheat) R) required for ignition in 
ITER have generally been extrapolated from power-law regression 
fits to global re measurements on existing tokamaks. There remain 
important choices to be made in the form of the scaling relation 
which have not yet been resolved by theory. In particular, power 
flow Q(r) through a magnetic flux surface should scale as Q(r) = 
QponmF where F = F(p*,G,v"*,s,Te/Tj,...) is a function of local, 
nondimensional plasma parameters and Qaohm « [Nel e*a/eB]. Pro- 
jections to ITER can be reduced to establishing the dependence of 
F on p* = p/a, because one can create plasmes in today’s toka- 
maks which have similar values of the other nondimensional 
parameters. Two common scalings suggested by theory are Bohm 
(F independent of »*) and gyroBohm (F « p*). Experiments have 
been carried out on TFTR to ascertain the dependence of F on p*, 
v*, and 6 in L-mode plasmas, holding the other nondimensional 
parameters fixed. The observed variation of heat flow with p* was 
observed to be better described by Bohm scaling than gyroBohm. 
Comparisons with the critical gradient temperature transport model, 
which is gyroBohm in character, show that it overpredicts the tem- 
perature increase expected with increasing magnetic field. The v* 
scan (remaining in the collisionless regime) revealed that the 
Bohm-normalized power flow is remarkably insensitive to collision- 
ality, in agreement with ITER-P scaling. The 6 scan identified a 
deterioration of confinement with increasing 6 at fixed p* and v*, of 
approximately the correct magnitude required to reconcile Bohm lo- 
cal transport scaling with ITER-P global scaling of re. This may 
suggest a role for electromagnetic phenomena in governing toka- 
mak transport even at very low beta. 


22400 (PPPL-CFP-—2805) Modeling of high power ICRF 
heating experiments on TFTR. Phillips, C.K. (Princeton Univ., NJ 
(United States). Plasma Physics Lab.); Wilson, J.R.; Bell, M.; 
Fredrickson, E.; Hosea, J.C.; Majeski, R.; Ramsey, A.; Rogers, 
J.H.; Schilling, G.; Skinner, C.; Stevens, J.E.; Taylor, G.; Wong, 
K.L.; Khudaleev, A.; PetrovPrinceton Univ., NJ (United States). 
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Plasma Physics Lab. [1993]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-9304112-2: 10. topical conference on radio frequency 
power in plasmas, Boston, MA (United States), 1-3 Apr 1993). Or- 
der Number DE93011962. Source: OSTI; NTIS; INIS; GPO Dep. 
Over the past two years, ICRF heating experiments have been 
performed on TFTR in the hydrogen minority heating regime with 
power levels reaching 11.2 MW in helium-4 majority plasmas and 
8.4 MW in deuterium majority plasmas. For these power levels, the 
minority hydrogen ions, which comprise typically less than 10% of 
the total electron density, evolve into la very energetic, anisotropic 
non-Maxwellian distribution. Indeed, the excess perpendicular 
stored energy in these plasmas associated with the energetic mi- 
nority tail ions is often as high as 25% of the total stored energy, 
as inferred from magnetic measurements. Enhanced losses of 0.5 
MeV protons consistent with the presence of an energetic hydro- 
gen component have also been observed. In ICRF heating 
experiments on JET at comparable and higher power levels and 
with similar parameters, it has been suggested that finite banana 
width effects have a noticeable effect on the ICRF power deposi- 
tion. In particular, models indicate that finite orbit width effects lead 
to a reduction in the total stored energy and of the tail energy in 
the center of the plasma, relative to that predicted by the zero ba- 
nana width models. In this paper, detailed comparisons between 
the calculated ICRF power deposition profiles and experimentally 
measured quantities will be presented which indicate that signifi- 
cant deviations from the zero banana width models occur even for 
modest power levels (P ~ 6 MW) in the TFTR experiments. 


22401 (PPPL-CFP-2811) PBX-M ion Bernstein wave heat- 
ing overview. Ono, M. (Princeton Univ., NJ (United States). 
Plasma Physics Lab.); Chu, T.K.; Hermann, H.; LeBlanc, B.; Tighe, 
W.; Bell, R.; Bernabei, S.; Hatcher, R.; Kaita, R.; Kaye, S.; Kugel, 
H.; Okabayashi, M.; Oliver, H.; Paul, S.; Sauthoff, N.; Sesnic, S.; 
TakahasPrinceton Univ., NJ (United States). Plasma Physics Lab. 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-9304112-3: 10. 
topical conference on radio frequency power in plasmas, Boston, 
MA (United States), 1-3 Apr 1993). Order Number DE93011963. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A high power ion Bernstein wave heating system has been intro- 
duced on PBX-M for heating and for controlling the plasma 
pressure profile in an effort to achieve the stable high beta “second 
stability” regime. The pressure profile can be controlled through 
local bulk ion heating as well as density profile control. In bean- 
shaped plasmas with plasma currents range from 180 kA to 250 
kA, good ion heating up to the highest, applied rf power, (~700 
kW) has been observed. The observed broadening of the ion tem- 
perature profile is consistent with localized off-axis bulk ion heating 
as predicted by IBW ray tracing calculations. Application of IBW 
also resulted in a greatly modified density profile. The ability for 
IBW to change the density profile appears to be particularly attrac- 
tive for controlling the bootstrap current profile for advanced 
tokamaks. Many important IBWH-related edge physics results were 
also obtained, including ponderomotive edge plasma modification 
and parametric instability onset conditions. The experimental plan 
for the next IBW run includes investigation of synergy with LHCD, 
attainment of high bootstrap current fraction discharges utilizing the 
IBW density profile control, and exploration of high beta plasma 
regimes. 


22402 (PSC-27) Plasma production by helicon waves. 
Shoji, T.; Sakawa, Y.; Nakazawa, S.; Kadota, K.; Sato, T. Nagoya 
Univ. (Japan). Plasma Science Center. Nov 1992. 26p. Order 
Number DE93788396. Source: OSTI; NTIS; INIS. 

Recent works on high density plasma production using m=+1 
and -1 helicon waves are reviewed. Characteristics of cylindrical 
helicon waves including effects of a vacuum space between the 
plasma and the conducting wall and of a nonuniform density profile 
are presented. The m=+1 and -1 helicon modes are excited sepa- 
rately by a helical antenna, and dependencies of plasma density 
and antenna loading resistance on RF power are shown to be dif- 
ferent for these modes. (author). 


22403 (Riso-R-663/EN) On the theory of Thomson scatter- 
Ing and reflectometry in a relativistic magnetized plasma. 


572 ERA Vol. 18, No. 7 


Bindslev, H. Risoe National Lab., Roskilde (Denmark). Optics and 
Fluid Dynamics Dept.; Oxford Univ. (United Kingdom). Dec 1992. 
[215p.] Order Number DE93623124. Source: OST; NTIS; INIS. 

A theoretical model of Thomson scattering in a magnetized 
plasma, taking spatial dispersion into account, is developed ab ini- 
tio. The resulting expressions allow thermal motion to be included 
in the description of the plasma and remain valid for frequencies of 
the probing radiation in the region of wpe and wee, provided the 
absorption is small. With these expressions the effects of the di- 
electric properties of magnetized plasmas on the scattering of 
electromagnetic radiation by density fluctuations are investigated. 
Significant relativistic effects, of practical importance for millimeter 
wave scattering in large Tokamaks, are predicted. The complete 
expression for the source current of the scattered field is derived in 
the cold plasma limit by a kinetic approach. It is found that a num- 
ber of mistakes were made in the tratitional fluid derivation, which 
explains the differences between earlier results and our results in 
this limit. Significant relativistic modifications of refractive indices 
and locations of cutoffs are found for frequencies in the range of 
Wpe and wee. Fully relativistic expressions for locations of the X- 
mode cutoffs are derived and new algorithms are given which 
extend the regime in which the weakly relativistic dielectri tensor 
can be computed. For X-mode plasma reflectometry it is demon- 
strated that these effects may shift the location of the reflecting 
layer by a significant fraction of the minor radius and that the cold 
model may lead to considerable underestimations of the density 
profile. (au) (30 ills., 186 refs.). 


22404 (UCRL-ID—111838) Initial assessment of lower hy- 
brid current drive in DIll-D. Fenstermacher, M.E. (Lawrence 
Livermore National Lab., CA (United States)); Porkolab, M. 
Lawrence Livermore National Lab., CA (United States). 9 
Sep 1992. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93013310. Source: OSTI; NTIS; INIS; GPO Dep. 

In this report we discuss the choice of rf frequency for LHCD in 
Dill-D, and its consequences for the operating regimes. We also 
discuss some Brambilla code results for particular launcher geome- 
try, as well as edge density requirements for efficient coupling by 
the launcher. We present results of the ACCOME code modelling 
for selected frequency spectra. Finally, a summary is given, as well 
as suggestions for future studies. 


22405 (UCRL-JC—109094) High resolution time- and 2- 
dimensional space-resolved x-ray imaging of plasmas at 
NOVA. Landen, O.L. Lawrence Livermore National Lab., CA (United 
States). 11 May 1992. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
92036246: 9. topical conference on high-temperature plasma 
diagnostics, Santa Fe, NM (United States), 15-19 Mar 1992). Order 
Number DE93011892. Source: OSTI; NTIS; INIS; GPO Dep. 

A streaked multiple pinhole camera technique, first used by P. 
Choi et al. to record time- and 2-D space-resolved soft X-ray im- 
ages of plasma pinches, has been implemented on laser plasmas 
at NOVA. The instrument is particularly useful for time-resolved 
imaging of small sources (< 150 jm) such as implosions for which 
the necessary alignment accuracy is relaxed from < 10 um for a 
single pinhole, to 200 ym for a nine pinhole column. Results at 20 
um, 30 ps resolution are presented for > 2.5 key imaging, 
complementing the existing 1-3 key streaked X-ray microscope ca- 
pabilities at NOVA. 


22406 (UCRL-JC—109538) Modeling the DII-D plasma 
boundary with the LEDGE code. Porter, G.D.; Rensink, M.E.; 
Rognlien, T.D.; Jong, R.A.; Hill, D.N. Lawrence Livermore National 
Lab., CA (United States). Aug 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920610—15: 14. international conference on plasma and 
19th European Physical Society (EPS) conference on controlled fu- 
sion and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). 
Order Number DE93009301. Source: OSTI; NTIS; INIS; GPO Dep. 

We report here the results of a determination of the radial trans- 
port coefficients in the boundary plasma of the DIll-D tokamak. We 
define the boundary plasma to be the plasma in the region immedi- 
ately outside the last closed flux surface of a diverted plasma 
configuration. We obtain values of the electron thermal diffusivity, 





xe, the particle diffusivity, D1, and the radial convective velocity, 
vi, by comparison between experimental data and a 2-D fluid 
model. The data are obtained from neutral beam heated ELMing 
H-mode discharges with 5.0 < Ppeam < 11.0 MW, and 1.0 < Ip < 
1.75 MA. We find the diffusion coefficients lie in the range 0.03 < 
Di < 0.25 m/s, and 0.2 < xe < 0.5 m2/s. We find the convec- 
tive velocity to be zero for all data discussed in this report. We 
describe the 2-D fluid code and the data used for determination of 
the transport coefficients in Section 2. The results of our analysis 
are described in Section 3, and conclusions are presented in Sec- 
tion 4. 


22407 (UCRL-JC—109999) Effects of neutral gas collisions 
on the power transmission factor at the divertor sheath. Futch, 
A.H. (Lawrence Livermore National Lab., CA (United States)); Hill, 
D.N.; Jong, R.A.; Porter, G.D.; Matthews, G.F.; Buchenauer, D. 
Lawrence Livermore National Lab., CA (United States). 23 Mar 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48 ;AC03-89ER51114 ;AC04- 
76DP00789. (CONF-920311-27: 10. international conference on 
plasma-surface interactions in controlled fusion devices, Monterey, 
CA (United States), 30 Mar - 3 apr 1992). Order Number 
DE93009320. Source: OSTI; NTIS; INIS; GPO Dep. 

We show that charge-exchange and other ion-neutral collisions 
can reduce the power transmission factor of the plasma sheath, 
thereby lowering the ion impact energy and target plate sputtering. 
The power transmission factor relates the heat flux reaching the di- 
vertor target to the of the surface: A= Qgu4/MeTeCs. Experimental 
data from the Dill-D tokamak suggest that A could be as low as 2- 
3 near the region of peak divertor particle flux, instead of the 7-8 
expected from usual sheath theory. Several effects combine to al- 
low ion-neutral interactions to be important in the divertor plasma 
sheath. The shallow angle of incidence of the magnetic field (1-3° 
in Dill-D) leads to the spatial extension of the sheath from approxi- 
mately zi ~ 1 mm normal to the plate to several centimeters along 
the field lines. ionization reduces the sheath potential, and colli- 
sions reduce the ion impact energy. 


22408 (UCRL-JC—112718) Poloidal field measurements 
during transient phenomena on MTX: Sawtooth perturbations 
and the effect of ECH on disruptions. Rice, B.W.; Hooper, E.B. 
Lawrence Livermore National Lab., CA (United States). Jan 1993. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930198-1: U.S.-Japan work- 
shop on transient phenomena in toroidal plasmas, San Diego, CA 
(United States), 20-22 Jan 1993). Order Number DE93010516. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A fifteen channel far-infrared polarimeter has been used to mea- 
sure poloidal field (Bp) profiles during transient events on MTX. 
Here we present experimental results on two separate phenomena. 
First,strong Bp perturbations are observed to be correlated with the 
sawtooth crash. The on-axis safety factor qo ~ 0.8, is approxi- 
mately constant before and after the crash. Although the perturbed 
field profile during the crash is too complex to invert unambigu- 
ously, several observations concerning existing sawtooth models 
can be made. The low value of qo combined with the large ampli- 
tude and complex radial structure of the B, perturbations, is more 
consistent with the stochastic or the double-layer reconnection 
sawtooth models rather than other standard models such as Kad- 
omtsev reconnection or quasi-interchange. In addition, poloidal field 
measurements have been made prior to disruptions on MTX, both 
with and without electron cyclotron heating (ECH). The disruption 
studied here, is related to the buildup of heavy-metal impurities in 
the core, which is particularly prevalent at lower densities. The im- 
purity radiation leads to a collapse of the T,, and J profiles followed 
by a disruption. The application of on-axis ECH during the T, col- 
lapse but prior to the disruption can repeak the T. and J profiles 
thus preventing the disruption. Since the core impurity radiation de- 
pends quite sensitively on T. heating significantly effects the power 
balance in the core, leading to stability for this type of disruption. 


22409 (UCRL-LR-105821-91-4, pp. 147-150) Analysis of 
SBS growth experiments. Williams, E.A.; McGowan, R.R. 
Lawrence Livermore National Lab., CA (United States). [1991]. In 
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Inertial confinement fusion quarterly report, July-October 1991: Vol- 
ume 1, No. 4. 60p. Order Number DE92010723. Source: OSTI; 
NTIS. 

In this article, we present some developments in the theory of 
stimulated Brillouin scattering (SBS) which were motivated by 
recent short-pulse experiments. We have obtained an analytical so- 
lution for the time development of the growth from thermal noise of 
the three-mode coupling model of a parametric instability in a ho- 
mogeneous slab of plasma. Applying the solution to SBS 
backscattering, we find that there is a long period of transient (non- 
exponential) growth before the scattered light grows exponentially 
at the well-known absolute growth rate. This time is approximately 
the time for an ion-acoustic wave to propagate across the unstable 
region. Since it generally is much longer than the growth period of 
SBS, the instability would have long since saturated due to nonlin- 
ear effects. Thus, the final asymptotic growth regime is unlikely to 
be accessible experimentally. 


22410 (UCRL-LR-—105821-91-4, pp. 165-168) Spectral pro- 
files of neon-like x-ray lasers. Koch, J.A.; Batson, P.J.; Da Silva, 
L.B.; MacGowan, B.J.; Matthews, D.L.; Mrowka, S.; Scofield, J.H.; 
Underwood, J.H. Lawrence Livermore National Lab., CA (United 
States). [1991]. DOE Contract W-7405-ENG-48 ;AC03-76SF00098. 
In Inertial confinement fusion quarterly report, July-October 1991: 
Volume 1, No. 4. 60p. Order Number DE92010723. Source: OSTI; 
NTIS. 

Substantial progress has been made over the past year toward 
the goal of obtaining a set of line profile measurements of the 
206.38-A Ne-like selenium x-ray laser as a function of amplifier 
length. Encouraging preliminary data from Se foil targets under 500 
ps-square, single-sided illumination has been obtained which 
shows a strong target- length dependence to the line width and is 
indicative of broad intrinsic line profiles. We have also obtained 
spontaneous 3d-3p line profile measurements from a solid yttrium 
target under 1-ns-square, single-sided illumination; they support the 
conclusion that the intrinsic x-ray laser line profiles are significantly 
larger than the Doppler width of a 400-eV plasma. Additional Se 
experiments will be done this year with double-sided, 600-ps 
Gaussian illumination to build up a set of line profile measurements 
from 1-7.5-cm targets; these experiments should provide an oppor- 
tunity to observe gain narrowing as well as saturation rebroadening 
if, as is expected, inhomogeneous broadening mechanisms domi- 
nate the line profile. 


22411 (UCRL-LR-105821-91-4, pp. 178-185) Development 
of a table-top, 10-TW laser. Perry, M.D. Lawrence Livermore Na- 
tional Lab., CA (United States). [1991]. In Inertial confinement 
fusion quarterly report, July-October 1991: Volume 1, No. 4. 60p. 
Order Number DE92010723. Source: OSTI; NTIS. 

One of the most active and productive areas of laser technology 
has been in the development and use of short pulses. The inven- 
tion of the mode-locked dye laser in the mid-1970’s made possible 
the production of picosecond pulses. These laser sources opened 
a new chapter in nonlinear optics and plasma physics. For the first 
time, it was possible to produce a dense plasma in a time period 
too short for many plasma instabilities to grow and too short for 
substantial hydrodynamic motion to occur. Until very recently, 
short-pulse laser technology was limited to the production of gi- 
gawatt pulses. Terawatt power levels required high energy and 
relatively long pulses (>100 ps). Such lasers were confined to a 
few national facilities, like Nova, since they were large and com- 
plex systems costing tens of millions of dollars. In 1988, this 
situation changed with the application of a new technology, 
chirped-pulse amplification (CPA). The refinement of this technol- 
ogy has made possible the development of tabletop, short-pulse, 
terawatt-class lasers. These new lasers permit us to study 
fundamentally new processes, as well as processes that could pre- 
viously only be investigated with large-scale systems. We have 
developed a neodymium-doped, phosphate glass laser system ca- 
pable of producing 8.8 J in 800 femtoseconds (10.7 TW) with an 
elliptical, uniform beam profile or 6.6 J in 800 fs (8.2 TW) with a 
circular, uniform beam profile. The pulses are only 240 gm long. 
The entire laser system fits on a 5- x 20-ft optical table. This report 
describes the technology of CPA, the development of our 10-TW 
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tabletop laser, and initial experiments performed at the highest irra- 
diance yet produced, more than 10'® W/cm?. 


7004 Fusion Technology 


Refer also to citation(s) 20220, 20221, 20222, 20723, 20755, 
22015, 22016, 22200, 22282, 22283, 22284, 22285, 22286, 22289, 
22393, 22406, 22407, 22642 


22412 (BARC—1992/E/029) Design, development and char- 
acterization studies of a large aperture high power Nd : glass 
rod amplifier stage. Gopi, N. (Bhabha Atomic Research Centre, 
Bombay (India). Laser and Plasma Technology Div.); Bapna, R.C.; 
Murali, C.G.; Narayan, B.S.; Dhareshwar, L.J. Bhabha Atomic Re- 
search Centre, Bombay (India). 1992. [53p.] Order Number 
DE93624944. Source: OSTI; NTIS (US Sales Only); INIS. 
Laser-plasma interaction studies and experiments related to 
laser driven shocks as well as laser induced inertially confined 
thermonuclear fusion have resulted in an ever increasing demand 
for high brightness lasers capable of producing nanosecond pulse 
with energy of hundreds of kilo joules. High power Nd-glass laser 
chains with a master oscillator followed by a number of amplifier 
stages made up of rods, disks, slabs etc. are in operation in many 
leading laboratories in the world. This report describes the design, 
development and characterisation studies of a large aperture 
Nd:glass laser amplifier which is to be incorporated on line with the 
existing 40 J, 5 ns high power laser chain built for laser-plasma in- 
teraction and laser driven shock wave studies in the Laser and 
Plasma Technology Division. The development work described in 
this report discusses the design based on optimum material selec- 
tion, optimisation of various sub components, ease of maintenance 
and smooth operation. The necessary operational electronics has 
also been described. The characterization studies mainly include 
measurement of spatial gain uniformity, thermally induced depolar- 


ization effects, and thermal relaxation studies. (author). 37 refs., 14 
figs., 5 tabs. 


22413 (BNL-47763, pp. 101-122) Development of materials 
for fusion reactors. Rowcliffe, A.F. (Oak Ridge National Lab., TN 
(US)); Bloom, E.E. Brookhaven National Lab., Upton, NY (United 
States). [1992]. DOE Contract ACO5-840R21400. (CONF-920305-: 
Minerals, Metals, and Materials Society (TMS) annual meeting and 
exhibition, San Diego, CA (United States), 1-5 Mar 1992). In Pro- 
ceedings of the TMS symposium on radiation facilities and defect 
studies. 402p. Order Number DE93002965. Source: OSTI; NTIS; 
INIS. 

The next step in the development of fusion reactors is the Inter- 
national Thermonuclear Experimental Reactor (ITER). Operating 
temperatures, neutron flux, and lifetime fluences will be modest rel- 
ative to power reactors allowing ITER to use existing materials. 
The challenge for the materials community is to develop the re- 
quired materials technology, including a data base which will 
support the design and eventual commitment to build, without a fu- 
sion neutron source. Advanced materials with properties tailored 
for the demands of each of the reactor systems (e.g., first wall and 
blanket structural materials, plasma facing materials, divertors and 
high heat flux components, heating, and diagnostics) must be 
developed if fusion is to be realized as a safe, economical, and en- 
vironmentally acceptable energy source. This paper presents an 
overview of the materials R&D required to support the ITER project 


and the strategies and status of materials development for fusion 
power reactors. 


22414 (CNIC—00602) Analyses for neutron multiplication 
integral experiment of beryllium spheres. Liu Lianyan (institute 
of Applied Physics and Computational Mathematics, Beijing, BJ 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
Mar 1992. [7p.] (In Chinese). (IAPCM-0019.). Order Number 
DE93624205. Source: OSTI; NTIS (US Sales Only); INIS. 

The beryllium sphere neutron multiplication integral experiment is 
simulated by using neutron transport codes and latest evaluated 
data. The feasibility of the experimental method is verified, and the 
computing corrections for the experimental results are derived. Er- 
rors resulted from the perturbation of the detection system are 
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estimated and corrected. Finally, the comparison of the experimen- 
tal data with the calculating data is completed. It shows that the 
capability of evaluated data of beryllium sphere neutron multiplica- 
tion adopted by ENDF/B-VI and Los Alamos are 8% higher than 
experiment results. 


22415 (CNIC—00611) Hefei experimental hybrid fusion- 
fission reactor conceptual design. Qiu Lijian (Academia Sinica, 
Hefei, AH (China). Inst. of Plasma Physics); Luan Guishi; Xu 
Qiang. China Nuclear Information Centre, Beijing, BU (China). Mar 
1992. [12p.] (ASIPP—0032.). Order Number DE93624198. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new concept of hybrid reactor is introduced. It uses JET- 
like(Joint European Tokamak) device worked at sub-breakeven 
conditions, as a source of high energy neutrons to induce a blanket 
fission of depleted uranium. The solid breeding material and helium 
cooling technique are also used. It can produce 100 kg of °99Pu 
per year by partial fission suppressed. The energy self-sustained of 
the fusion core is not necessary. Plasma temperature is maintained 
by external 20 MW ICRF (ion cyclotron resonance frequency) and 
10 MW ECRF (electron cyclotron resonance frequency) heating. A 
steady state plasma current at 1.5 Ma is driven by 10 MW LHCD 
(lower hybrid current driven). Plasma density will be kept by pellet 
injection. ICRF can produce a high energy tail in ion distribution 
function and lead to significant enhancement of D-T reaction rate 
by 2 = 5 times so that the neutron source strength reaches to the 
level of 1 x 10'9 n/s. This system is a passive system. It's power 
density is 10 W/cm® and the wall loading is 0.6 W/cm? that is the 
lower limitation of fusion and fission technology. From the calcula- 
tion of neutrons it could always be in sub-critical and has intrinsic 
safety. The radiation damage and neutron flux distribution on the 
first wall are also analyzed. According to the conceptual design the 
application of this type hybrid reactor earlier is feasible. 


22416 (CONF-930720—1) Initial deuterium pellet experi- 
ments on FTU. Snipes, J.A. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Plasma Fusion Center. [1993]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-78ET51013. From 20. European conference on 
controlled fusion and plasma physics; Lisbon (Portugal); 26-30 Jul 
1993. Order Number DE93009559. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Initial experiments have been performed with the Single Pellet 
INjector (SPIN) on FTU. SPIN is a two-stage cryogenic deuterium 
pellet injector capable of injection,a pellets with velocities up to 2.5 
km/s. The nominal pellet mass for these experiments was approxi- 
mately 1 x 10*° atoms. These initial pellet experiments 
concentrated on studying pellet penetration under a variety of 
plasma conditions to compare with code predictions and to exam- 
ine toroidal particle transport. The principal diagnostics used were 
two fast (~1 psec) photomultiplier tubes at nearly opposite toroidal 
locations with H, (D.) interference filters (A = 656 nm), a mi- 
crowave cavity for pellet mass and velocity, a vertical array of soft 
x ray diodes without filters looking down onto the pellet, a DCN in- 
terferometer for electron density profiles, and a Michelson ECE 
system for electron temperature profiles. The time integral of the 
absolutely calibrated fast H, signal appears to give reasonable 
agreement with the expected pellet mass. Toroidal transport of 
deuterium ions from the pellet to nearly the opposite side of the 
tokamak agrees with calculated thermal deuterium velocities near 
the plasma edge. Comparison of the experimental results with 
code calculations using the Neutral Gas Shielding model show 
good agreement for the post-peliet electron temperature and 
density profiles and the H, profiles in some cases. Calculated pen- 
etration distances agree within 20%. 


22417 (DOE/DP-0113T) Operational Readiness Review: 
Savannah River Replacement Tritium Facility. USDOE Assistant 
Secretary for Defense Programs, Washington, DC (United States). 
Operational Readiness Review Team. Feb 1993. 91p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE93009612. Source: OSTI; NTIS; INIS; GPO Dep. 

The Operational Readiness Review (ORR) is one of several 
activities to be completed prior to introducing tritium into the Re- 
placement Tritium Facility (RTF) at the Savannah River Site (SRS). 
The Secretary of Energy will rely in part on the results of this ORR 





in deciding whether the startup criteria for RTF have been met. 
The RTF is a new underground facility built to safely service the 
remaining nuclear weapons stockpile. At RTF, tritium will be un- 
loaded from old components, purified and enriched, and loaded 
into new or reclaimed reservoirs. The RTF will replace an aging fa- 
cility at SRS that has processed tritium for more than 35 years. 
RTF has completed construction and is undergoing facility startup 
testing. The final stages of this testing will require the introduction 
of limited amounts of tritium. The US Department of Energy (DOE) 
ORR was conducted January 19 to February 4, 1993, in accor- 
dance with an ORR review plan which was developed considering 
previous readiness reviews. The plan also considered the Defense 
Nuclear Facilities Safety Board (DNFSB) Recommendations 90-4 
and 92-6, and the judgements of experienced senior experts. The 
review covered three major areas: (1) Plant and Equipment Readi- 
ness, (2) Personnel Readiness, and (3) Management Systems. 
The ORR Team was comprised of approximately 30 members con- 
sisting of a Team Leader, Senior Safety Experts, and Technical 
Experts. The ORR objectives and criteria were based on DOE Or- 
ders, industry standards, Institute of Nuclear Power Operations 
guidelines, recommendations of external oversight groups, and ex- 
perience of the team members. 


22418 (DOE/DP/10754—1) SIRIUS-P: An inertially confined 
direct drive laser fusion power reactor. Sviatosiavsky, |.N.; Kul- 
cinski, G.L.; Moses, G.A.; Bruggink, D.; Engelstad, R.L.; Khater, 
H.Y.; Larsen, E.M.; Lovell, E.G.; MacFarlane, J.J.; Mogahed, E.A.; 
Peterson, R.R.; Sawan, M.E.; Wang, P.; Wittenberg, L.J. Wiscon- 
sin Univ., Madison, WI (United States). Fusion Technology Inst. 
Mar 1993. 297p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AS03-88DP10754. Order Number 


DE93012433. Source: OSTI; NTIS; INIS; GPO Dep. 

The SIRIUS-P conceptual design study is of a 1000 MWe laser 
driven inertial confinement fusion power reactor utilizing near sym- 
metric illumination of direct drive targets. The reference driver is a 
KrF laser; however, any other laser capable of delivering short 
wavelength energy can be substituted. Sixty beams providing a to- 


tal of 3.4 MJ of energy are used at a repetition rate of 6.7 Hz anda 
target gain of 118. The spherical chamber has, an internal diameter 
of 6.5 m and consists of two independent components, a first wall 
assembly fabricated from a c/c composite and a blanket assembly 
made of SiC. First wall protection is provided by a xenon buffer 
gas at a pressure of 0.5 torr. The chamber is cooled by a flowing 
granular bed of solid ceramic material, TiO. for the first wall as- 
sembly and Li2O for the blanket assembly. The chamber is housed 
within a 42 m radius cylindrical reactor building which is 86 m high 
and which shares the same vacuum space as the chamber. All the 
laser beams are brought in at the bottom of the building, first onto 
a dielectrically coated final focusing mirror and finally onto a metal- 
lic grazing incidence mirror which reflects them into the chamber 
through beam ports open to the building. Neutron traps behind the 
grazing incidence mirrors are used to prolong the lifetimes of the fi- 
nal focusing optics. The nominal cost of electricity from this system 
is 65 mills/kwh assuming an 8% interest rate on capital. 


22419 (DOE/DP/40092-1) Inertial Confinement Fusion 
Program: Progress report FY 1979. Naval Research Lab., Wash- 
ington, DC (United States). [1979]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al03-79DP40092. 
Order Number DE93013364. Source: OSTI; NTIS; GPO Dep. 

The first phase of an experimental program designed to acceler- 
ator a planar target to implosion level velocities was completed. 
Some results on ablation physics, the hydrodynamic stability limit, 


and the associated laser-plasma coupling physics are also in- 
cluded. 


22420 (DOE/DP/40092-2) Inertial Confinement Fusion 
Program: Progress report FY 1980. Naval Research Lab., Wash- 
ington, DC (United States). [1980]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al03-79DP40092. 
Order Number DE93013365. Source: OSTI; NTIS; GPO Dep. 

Brief description of work progress during this report period are 
given for: (1) acceleration of disc targets, (2) laser upgrade, (3) di- 
agnostic development, and (4) stimulated brillouin backscatter 
theory. 
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22421 (DOE/DP/40092-5) Inertial Confinement Fusion Pro- 
gram: Progress report, FY 1988. Naval Research Lab., 
Washington, DC (United States). 1988. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al03-79DP40092. 
Order Number DE93013368. Source: OSTI; NTIS; GPO Dep. 

The results of two experiments carried out during this report pe- 
riod are briefly described. The first studied the effect of 151 on the 
Raman instability using half-micron laser light, and the results were 
compared with earlier NRL studies with one micron laser light. It 
was learned that Raman experiments and theory are in agreement 
if one uses 151 optics. The second experimental attempted to 
measure the growth rate of the Rayleigh-Taylor instability using half 
micron laser light. 


22422 (DOE/DP/40092-6) Inertial Confinement Fusion 
Program: Progress report FY 1989. Naval Research Lab., Wash- 
ington, DC (United States). [1989]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al03-79DP40092. 
Order Number DE93013369. Source: OSTI; NTIS; GPO Dep. 

Summaries of work completed during this period are included as 
follows: (1) oscillator for echelon-free 151, (2) construction of laser 
enclosure, and (3) design of the target area. A short review of the 
KrF program is also included: (1) effect of 151 on the early-time 
hydrodynamics of accelerating foils, (2) evaluation of hot-cold fuel 
mix, (3) effect of 151 upon plasma instabilities, and (4) effect of ab- 
lation on Rayleigh-Taylor instability. 


22423 (DOE/DP/40092-7) Inertial Confinement Fusion 
Program: Progress report FY 1990. Naval Research Lab., Wash- 
ington, DC (United States). [1990]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al03-79DP40092. 
Order Number DE93013370. Source: OSTI; NTIS; GPO Dep. 

Progress during this period in reported on: (1) KrF laser devel- 
opment, i.e. amplifier, optical design, laser enclosure, and target 
chamber, and (2) computational and theoretical research, i.e. 
Rayleigh-Taylor growth with radiation, 151 perturbations, and R2 
spherical code for mix studies. 


22424 (DOE/DP/40092-8) Inertial Confinement Fusion 
Program: Progress report FY 1991. Naval Research Lab., Wash- 
ington, DC (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al03-79DP40092. 
Order Number DE93013371. Source: OSTI; NTIS; GPO Dep. 

Work during this period is reported on the KrF laser development 
such as: (1) oscillator and preamplifier, (2) 20 and 60 cm ampii- 
fiers, (3) larger optic and mounts, (4) laser enclosure, (5) alignment 
and control, (6) target bay, and (7) collaboration with LANL on the 
NIKE Program. Some results on computational and theoretical re- 
search are also included. 


22425 (DOE/DP/40092-9) Inertial confinement fusion 
program: Progress report, FY 1992. Naval Research Lab., Wash- 
ington, DC (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al03-79DP40092. 
Order Number DE93013372. Source: OSTI; NTIS; GPO Dep. 

The Nike laser system is progressing well. All of the amplifiers 
through the first E-beam pumped amplifier have been installed. 
The pulse-power reliability problems with the 20 cm e-beam ampli- 
fier have been solved, and this amplifier now operates in a 
highly-reproducible fashion at five minute intervals, at full power. A 
computerized control system and a computerized data acquisition 
system for monitoring the laser have been installed and success- 
fully operated. A prototype computer-controlled automatic laser 
alignment system has been successfully tested. The assembly and 
testing of the large 60 cm amplifier pulsed power is progressing 
well. The optical system for the main NIKE beamlines is complete 
through the power discharge amplifiers. Sufficient optics have now 
arrived to test the full energy capability of the laser through the 20 
cm amplifier using six 20 nsec angularly-multiplexed beams. 


22426 (DOE/ER-0583T) Computing for magnetic fusion en- 
ergy research: An updated vision: A report of the Fusion 
Computing Council for the Magnetic Fusion energy research 
community. Henline, P. (ed.) (General Atomics, San Diego, CA 
(United States)); Giarrusso, J.; Davis, S. (eds.); Macmahon, A. 
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(ed.); Casper, T. (ed. USDOE Office of Energy Research, Wash- 
ington, DC (United States). Office of Fusion Energy. 24 Feb 1993. 
23p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93010394. Source: OSTI; NTIS; INIS; GPO Dep. 
This Fusion Computing Council perspective is written to present 
the primary of the fusion computing community at the time of publi- 
cation of the report necessarily as a summary of the information 
contained in the individual sections. These concerns reflect FCC 
discussions during final review of contributions from the various 
working groups and portray our latest information. This report itself 
should be considered as dynamic, requiring periodic updating in an 
attempt to track rapid evolution of the computer industry relevant to 
requirements for magnetic fusion research. The most significant 
common concern among the Fusion Computing Council working 
groups is networking capability. All groups see an increasing need 
for network services due to the use of workstations, distributed 
computing environments, increased use of graphic services, X- 
window usage, remote experimental collaborations, remote data 
access for specific projects and other collaborations. Other areas of 
concern include support for workstations, enhanced infrastructure to 
support collaborations, the User Service Centers, NERSC and fu- 
ture massively parallel computers, and FCC sponsored workshops. 


22427 (DOE/ER/52139-91) The properties and weldability 
of materials for fusion reactor applications. Chin, B.A. (Auburn 
Univ., AL (United States). Dept. of Mechanical Engineering); Kee, 
C.K.; Wilcox, R.C.; Zinkle, S.J. Auburn Univ., AL (United States). 
Dept. of Mechanical Engineering. 15 Nov 1991. 187p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER52139. Order Number DE93013261. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Low-activation austenitic stainless steels have been suggested 
for applications within fusion reactors. The use of these nickel-free 
steels will help to reduce the radioactive waste management prob- 
lem after service. one requirement for such steels is the ability to 
obtain sound welds for fabrication purposes. Thus, two austenitic 
Fe-Cr-Mn alloys were studied to characterize the welded mi- 
crostructure and mechanical properties. The two steels investigated 
were a Russian steel (Fe-11.6Cr19.3Mn-0.181C) and an US steel 
(Fe-12.ICr-19.4Mn-0.24C). Welding was performed using a gas 
tungsten arc welding (GTAW) process. Microscopic examinations of 
the structure of both steels were conducted. The as-received Rus- 
sian steel was found to be in the annealed state. Only the fusion 
zone and the base metal were observed in the welded Russian 
steel. No visible heat affected zone was observed. Examination 
revealed that the as-received US steel was in the cold rolled condi- 
tion. After welding, a fusion zone and a heat affected zone along 
with the base metal region were found. 


22428 
netic fusion energy applications: Progress report, July 15, 
1992—July 14, 1993. Antonsen, T.M. Jr.; Destler, W.W.; Granat- 
stein, V.L.; Levush, B. Maryland Univ., College Park, MD (United 
States). Feb 1993. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-87ER52147. Order Number 
DE93013864. Source: OSTI; NTIS; INIS; GPO Dep. 

This work strives to develop high average power FELs at volt- 
ages below | MV allowing for smaller and less-costly power 
supplies. To achieve operation of an FEL with 100 GHZ < f < 150 
GHz and with relatively modest voltage, we have been investigat- 
ing the use of small period (A, ~ 1 cm) planar wiggler magnets 
together with sheet electron beams. The sheet beam geometry al- 
lows for an FEL interaction region in the form of a narrow slit with 
high wiggler field at the center plane where the electrons are con- 
centrated. The total current and power may then be increased 
without making current density excessive by increasing the wide di- 
mension of the sheet beam. Sheet beam FEL design parameters 
for both a Proof-of-Principle (PoP) FEL experiment, which is cur- 
rent in progress, and an ITER relevant FEL design are shown. A 
central issue in the sheet beam FEL concept is propagation of the 
beam through the interaction region without excessive interception 
by the walls. In section 2 below we describe a successful experi- 
mental demonstration of sheet beam propagation through a 56 
period uniform wiggler. Cold testing and initial hot test operation of 
the (PoP) FEL amplifier are also described. Finally, we present a 
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theoretical investigation of the bandwidth of an FEL amplifier with a 
tapered wiggler operating in saturation is described. 


22429 (DOE/ER/53223-196) A survey of problems in diver- 
tor and edge plasma theory. Boozer, A. (Coll. of William and 
Mary, Williamsburg, VA (United States)); Braams, B.; Weitzner, H.; 
Cohen, R.; Hazeltine, R.; Hinton, F.; Houlberg, W.; Oktay, E. New 
York Univ., NY (United States). Magneto-Fluid Dynamics Div.; 
USDOE Divertor and Edge Plasma Theory Working Group, Wash- 
ington, DC (United States). 22 Dec 1992. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER53223. (MF—125). Order Number DE93007531. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Theoretical physics problems related to divertor design are pre- 
sented, organized by the region in which they occur. Some of the 
open questions in edge physics are presented from a theoretician’s 
point of view. After a cursory sketch of the fluid models of the edge 
plasma and their numerical realization, the following topics are 
taken up: time-dependent problems, non-axisymmetric effects, 
anomalous transport in the scrape-off layer, edge kinetic theory, 
sheath effects and boundary conditions in divertors, electric field 
effects, atomic and molecular data issues, impurity transport in the 
divertor region, poloidally localized power dissipation (MARFEs and 
dense gas targets), helium ash removal, and neutral transport. The 
report ends with a summary of selected problems of particular sig- 
nificance and a brief bibliography of survey articles and related 
conference proceedings. 


22430 (DOE/FTR-93009149) [Experimental approach to the 
physics of the high density divertor]: Foreign trip report, 
February 23—March 4, 1993. Hutchinson, |.H. Massachusetts Inst. 
of Tech., Cambridge, MA (United States). Plasma Fusion Center. 6 
Mar 1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-78ET51013. Order Number 
DE93009149. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The workshop was held from 25th to 27th February at the ITER 
co-center at Garching. The agenda is attached. Initial discussions 
focussed on the direction of the meeting. Parker expressed a hope 
that physics would emerge. Rebut outlined 3 elements of an ap- 
proach to solving the divertor problem: (1) Work on existing 
tokamaks (2) Code modelling (3) A simulator. Rebut wants to 
progress rapidly to identify a plan or agreement on work 
package(s) focused on ITER. Credit would be decided on a case- 
by-case basis. In answer to Parker's question whether a new 
specific divertor on an existing machine could receive credit, Rebut 
said, maybe. His view is that $20-30M is being spent on a coil 
testing facility and a roughly similar amount could be spent on di- 
vertor testing. it emerged later that Rebut’s conception is that this 
would be a (single probably) facility designed to achieve dimen- 
sional equality (as far as possible) with ITER. 


22431 (DOE/FTR-93010401) [ITER magnet technical meet- 
ing}: Foreign trip report, January 24-31, 1993. Minervini, J.V. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center. 11 Feb 1993. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-78ET51013 
;FC02-93ER54186. Order Number DE93010401. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

A Technical Meeting was held on ITER magnets. The primary 
purpose of the meeting was to report on the design and R&D 
homework assigned at the previous workshop held in Naka in Octo- 
ber 1992. Principal topics discussed included status of design work 
on model coil and test facilities, conductor desip issues, manufac- 
turing feasibility studies by industry and full-scale prototype design 
work. A short time was allotted to discuss R&D issues during the 
last official day of the workshop. Discussion of this topic was con- 
tinued informally during a meeting held on Saturday, Jan. 30 so 
that pressing issues of small scale R&D could be addressed. 


22432 (DOE/FTR-93010404) [Task proposal for supply of 
strand for ITER and magnet technical meeting]: Foreign trip 
report, February 27—March 5, 1993. Minervini, J.V. Massachu- 
setts Inst. of Tech., Cambridge, MA (United States). Plasma Fusion 
Center. 15 Mar 1993. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC02-93ER54186. Order Number 
DE93010404. Source: OSTI; NTIS (US Sales Only); GPO Dep. 





A meeting was held at the ITER EDA Naka Co-Center with the 
primary purpose to evaluate proposals from the four ITER parties 
for the supply of strand for the ITER Model Coils. These proposals 
were evaluated for technical and cost content. The ITER JC7 then 
made recommendations for the distribution of the supply of strand 
from the four parties. During the meeting the representatives from 
the four parties reviewed the draft RFPs for tasks in the areas of (a) 
AC loss, stability and ramp rate, (b) cabling, and (c) jacketing and 
the contents were finalized. The delegation from the Russian Fed- 
eration then presented the results of their homework on magnets. 


22433 (DOE/FTR-93010437) [Symposium on fusion tech- 
nology]: Foreign trip report, September 10-24, 1992. Schultz, 
J.H. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center. 30 Sep 1992. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER541 10. 
Order Number DE93010437. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

| attended the scheduled sessions of the SOFT conference. | 
was also invited to attend a special session, chaired by Lee Cad- 
wallader, on plans for future ITER reliability work, and a special 
session, chaired by Ettore Salpietro, on the possibility of intermei- 
date devices to precede ITER. At Karlruhe, | met with Dr. Peter 
Komarek and the members of this staff. | gave a presentation and 
received a tour of the laboratory from Dr. Ulbricht. 


22434 (DOE/FTR-93010490) [High heat flux and plasma 
surface interactions research]: Foreign trip report, November 
14-28, 1992. Wilson, K.L.; McGrath, R.T. Sandia National Labs.., 
Livermore, CA (United States). 1992. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DR00789. 
Order Number DE93010490. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report highlights the new high heat flux and plasma surface 
interactions research presented at the P196 workshop. New activi- 
ties in plasma facing materials and components in Japan and the 
EC are presented. Site visits to the NIFS and JAERI facilities are 
also summarized. 


22435 (DOE/FTR-93010696) [Travel t6 Japan to participate 
in Model Coil Working Group]: Foreign trip report, January 
24-31, 1993. Montgomery, D.B. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Plasma Fusion Center. 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC02-93ER54186. Order Number DE93010696. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Appendix A gives the membership of the three working groups 
that operated during the technical session. A summary and com- 
plete set of handouts was transmitted to the RF immediately 
following the technical meeting by Dr. Huguet. Appendix A gives a 
brief overall summary of the three parallel working group activities 
issued by the JCT. Appendix B gives a summary of the activities of 
the Model Coil Working Group, of which the traveler was the chair. 
Appendix C gives a brief summary of a small group session held 
on Saturday following the formal sessions, to discuss issues con- 
nected with the present design, and to recommend actions. 


22436 (DOE/FTR-93010786) [In situ study of the first wall 
of JT-60 Upgrade]: Foreign trip report, October 28—-November 
23, 1992. Mills, B.E. Sandia National Labs., Livermore, CA (United 
States). 23 Dec 1992. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DR00789. Order Num- 
ber DE93010786. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip coincided with the start of a major vent of JT-60U, 
Japan's largest fusion device, when the beta backscatter technique 
developed over the years in work on TMX, TFIR, JET, and TEX- 
TOR was applied to the in situ measurement of the deposition and 
erosion areas, particularly the high heat flux arras. This was an ex- 
cellent time to perform measurements on JT-60 because it has 
been extensively upgraded to a new geometry and to a first wall 
covered with graphite, rather than the original metal diverter config- 
uration. Some preliminary results are included along with 
possibilities for future collaborative work. Summaries are also given 
of relevant discussions from the Japan-US workshop on high heat 
flux materials for future fusion devices. Discussions with the per- 
sonnel at Kyushu University who have studied the molybdenum 
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limiter material from the TRIAM-1M fusion device are summarized. 
We will be looking at the material from MIT's molybdenum diverter 
in Alcator C-mod. 


22437 (DOE/FTR-93010838) [ITER magnet experts work- 
shop]: Foreign trip report, October 14-22, 1992. Montgomery, 
D.B. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center. 1992. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-91ER54110. 
Order Number DE93010838. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Attend ITER Magnet Experts Workshop, Naka, Japan to discuss 
magnetics R&D for the ITER EDA with a focus on conductor re- 
lated issues; to discus progress on model coil definition and test 
facility requirements; to review progress on selected design tasks; 
to attend the formal opening of the ITER co-center. 


22438 (DOE/FTR-93010841) [Phase Ill Limiter-Tore Supra 
Project]: Foreign trip report, October 6-November 11, 1992. 
Nygren, R.E. Sandia National Labs., Albuquerque, NM (United 
States). 21 Dec 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93010841. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purposes of this visit were (1) presentation at the Tore 
Supra Steering Committee meeting on October 8-9 of recent 
progress on the Phase Ill Limiter, (2) preliminary inspection and 
testing of the limiter after its shipment to Cadarache, (3) discus- 
sions with the Tore Supra staff regarding the program that will be 
needed to monitor the heat load on the limiter and (4) attendance 
of the planning meeting for the International Conference on Fusion 
Reactor Materials in Ispra in place of Bob McGrath (Sandia). 


22439 (DOE/FTR-93011410) [Travel to Crete and Germany 
for talks on light ion fusion]: Foreign trip report, September 
24—October 10, 1992. Cook, D.L. Sandia National Labs., Albu- 
querque, NM (United States). 22 Mar 1993. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93011410. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This foreign trip included a European Research Conference on 
Heavy lons in Crete, the IAEA conference of fusion in Germany, 
and visits to two German laboratories at Karlsruhe and Darmstadt. 
The European program in inertial fusion is centered on heavy ions 
since there are existing large accelerator facilities at CERN and 
GSI to do research. There are no large laser facilities doing classi- 
fied ICF research, except at CEA/Limeil. The European ICF 
program is an informal collaborative effort. Formal collaborations 
on ICF targets are discouraged, since the governments of Ger- 
many and Italy do not want their laboratories involved in research 
which borders on classified topics. They are eager to see a declas- 
sification of ICF research, and are preparing to build ICF research 
efforts following a declassification. The heavy ion program is cen- 
tered on experimental work at GSI/Darmstadt, and on theoretical 
work at Max Planck/Garching and Frascati. The light ion program 
is centered at KfK/Karisruhe. The unclassified laser program is 
centered at Max Planck/Garching. Carlo Rubbia (Nobel laureate 
and head of CERN) has invested considerable personal time in 
learning about ICF, and he has made suggestions for new direc- 
tions for the European heavy ion program. He is also looking for 
new applications of accelerators at CERN. His influence on the Eu- 
ropean ICF community is considerable, and he is driving it toward 
more uniformly irradiated ICF targets which require shorter ion 
range and higher current. 


22440 (DOE/FTR-93011411) [Travel to Japan for meetings 
on research and development of fusion materials and fast re- 
actors]: Foreign trip report, October 24—-November 4, 1992. 
Gelles, D.S. Pacific Northwest Lab., Richland, WA (United States). 
2 Dec 1992. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93011411. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The IEA Workshop on Ferritic Martensitic Steels brought key re- 
searchers from Europe, Japan and the United States together to 
assess the available information on reduced activation ferritic 
steels for fusion reactor structural applications. The major conclu- 
sions of the workshop were that ferritic martensitic steels were the 
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most advanced structural material option for DEMO applications, 
but further development was required to verify applicability. Future 
efforts should be international and involve two large heats of steels 
to be manufactured in Japan, one 50 tons and the other 5 to 10 
tons. The meeting of the IEA Executive Committee on Fusion 
Materials provided insight into the workings of the committee to en- 
courage relevant international research. The minutes of the 
meeting are attached. The Japan/US FAST REACTOR Experi- 
menters Workshop included two parts, the first to review the 
present fast reactor collaborative program in order to solve techni- 
cal issues and the second to plan for the post-FFTF/MOTA 
collaboration program. Issues regarding transfer of irradiation 
experiments to EBR-Il were discussed and, for the most part, re- 
solved, and the basis for future collaboration was successfully 
defined and necessary future meetings were scheduled. 


22441 (DOE/FTR-93011549) [Travel to italy to deliver a talk 
“A twenty barrel pellet injector for the Alcator C tokamak”): 
Foreign trip report, September 19-24, 1992. Greenwald, M. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center. 30 Sep 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-78ET51013. 
Order Number DE93011549. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Brief discussions of the status of various injector technologies 
are given: (1) single stage light gas guns, (2) centrifuges, (3) two- 
stage light gas guns, (4) electromagnetic accelerators, (5) exotic 
approaches, (6) ITER and reactor studies, and (7) US - Ignitor col- 
laborations. 


22442 (ENEA-RT-NUCL-91-17) Pellet injection in magnetic 
confinement fusion devices. Frattolillo, A.; Migliori, S.; Scara- 
muzzi, F. ENEA, Frascati (Italy). Area Nucleare; ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. Oct 1991. 21p. (CONF- 
910857-13: International School of Plasma Physics Piero 
Caldirola’ diagnostics for contemporary fusion experiments, 
Varenna (Italy), 27 Aug - 6 sep 1991; RT/NUCL-91-17). Order 
Number DE93784687. Source: OSTI; NTIS (US Sales Only); INIS. 

Interest in plasma physics regarding the injection of high-speed 
solid D/sub2/pellets in magnetic confinement fusion devices has 
enormously increased in recent years since this technique allows 
one to control fuel deposition and improve some of the most rele- 
vant plasma parameters such as energy confinement, plasma 
stability and density profiles. Pellet injection is also a very powerful 
tool for diagnostic purposes, providing an experimental method to 
study particles and impurity transport properties. Work has been 
accomplished, from both theoretical and experimental points of 
view, in order to predict and to investigate the behaviour of a cryo- 
genic pellet in a hot plasma environment. At the same time, a 
technological effort, performed by several laboratories in the world, 
has brought about the realization of a first family of ‘conventional’ 
injectors; the development of a new generation of devices aiming 
to achieve higher performances is in course. A brief review of the 
main physical issues concerning pellet injection and a description 
of the activities pursued at the ENEA (italian Agency for Energy, 
New Technologies and the Environment) Frascati Center working 
on the development of high-speed pellet injectors are given. 


22443 (ENEA-RT-NUCL-91-20) Silicon carbide as an ad- 
vanced material for long-term fusion reactor development 
programs. Donato, A. ENEA, Frascati (Italy). Area Nucleare. Oct 
1991. 72p. (in Italian). (RT/NUCL-91-20). Order Number 
DE93784688. Source: OSTI; NTIS (US Sales Only); INIS. 

Silicon carbide is being considered a possible candidate low acti- 
vation material for the construction of important components (e.g., 
first wall coating, limitors, divertors and beam stops) of future com- 
mercial fusion reactors which will require excellent thermal and 
mechanical behaviour in high temperature environments and very 
high irradiation fields. In this paper a literature review covering the 
last ten years (up to 1990) is reported. It concerns silicon carbide 
properties, its relative manufacturing technologies and technologi- 
cal developments. One hundred and twenty-seven papers 
published in scientific magazines were selected and reviewed, out 
of 400 concerning silicon carbide in general. Several important 
analogies and possible industrial synergies for its use both in fu- 
sion reactors and in aerospace devices were found. The material 
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as produced today, the design methodology and the technology 
are relatively new and seem to need further development. More- 
over, extensive research work is necessary to better evaluate 
silicon carbide behaviour in fusion reactor operating conditions. 


22444 (ENEA-RT-NUCL-91-24) Status of knowledge about 
beryllium swelling by neutron irradiation. Nardi, C. ENEA, Fras- 
cati (Italy). Area Nucleare. Oct 1991. 38p. (RT/NUCL—91-24). Order 
Number DE93784667. Source: OSTI; NTIS (US Sales Only); INIS. 

The phenomenological aspects of swelling of beryllium subjected 
to neutronic irradiation and the relevant theoretical models are dis- 
cussed. A comparison among the different proposed correlation 
and the available experimental data is made. The best fit is pro- 
vided by the McCarvile model, thus giving a useful tool for the 
design analysis of fusion reactor blankets. 


22445 (ENEA-RT-NUCL-—92-03) Inertial confinement fusion 
targets: Introduction to physics. Simulation gallery. Atzeni, S. 
ENEA, Frascati (Italy). Area Nucleare. Feb 1992. 32p. (In Italian). 
(RT/NUCL-—92-03). Order Number DE93784680. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Several fundamental concepts of the physics of the targets for 
inertial confinement fusion are qualitatively introduced, by showing 
and discussing a gallery of colour pictures, produced by two- 
dimensional numerical simulations. At first, the sequence of 
processes (acceleration, implosion, collapse and compression, igni- 
tion and thermonuclear burn) is illustrated, leading to energy 
production as the result of target irradiation by laser or particle 
beams. Phenomena leading to deviations of the implosion from the 
perfect spherical symmetry are then considered. These include im- 
plosion asymmetries due to non-uniform irradiation, and 
Rayleigh-Taylor instabilities. A possible conceptual scheme of a tar- 
get for indirectly driven inertial fusion with heavy ion beams is also 
illustrated. 


22446 (ENEA-RT-NUCL-92-04) Implosion symmetry, igni- 
tion and energy gain in inertial confinement fusion. Atzeni, S.; 
Guerrieri, A.; Temporal, M. ENEA, Frascati (Italy). Area Nucleare. 
Feb 1992. 28p. (in Italian). (RT/NUCL-92-04). Order Number 
DE93784682. Source: OSTI; NTIS (US Sales Only); INIS. 

In this discussion of the connection between implosion symmetry 
and energy gain in inertial confinement fusion, a simple analytical 
model is employed to show that target gain increases with in- 
creased target convergence and with reduced ignition margin. On 
the other hand, both theory and accurate 2-D simulations show 
that the tolerance of a target to irradiation non-uniformities 
decreases just by increasing the convergence and reducing the ig- 
nition margin. It is then demonstrated that an adequately uniform 
irradiation of a target can be obtained by resorting to the so-called 
indirect drive. Even in this case, however, the improved quality of 
the irradiation results in a lower overall efficiency. In conclusion, an 
estimate of the energy gain of possible targets for indirectly driven 
heavy-ion beam inertial fusion is presented, where a compromise 
is sought between symmetry and energy efficiency. 


22447 (ENEA-RT-NUCL-92-10) Applications of advanced 
materials for manufacturing of components of experimental 
devices for controlled nuclear fusion research. Di Pietro, E.; 
Ferro, C.; Libera, S.; Orsini, A.; Sacchetti, M. ENEA, Frascati 
(Italy). Area Nucleare. Jun 1992. 13p. (CONF-9206125-: Confer- 
ence on innovative materials: prospects and problems in a 
competitive industrial context and fair, Modena (Italy), 4-6 Jun 
1992; RT/NUCL-—92-10). Order Number DE93784668. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The goal of the paper is to describe two relevant examples of 
applications of ceramic materials in the manufacturing of compo- 
nents for thermonuclear fusion experimental reactors. The first 
example refers to the activities for the development and qualifica- 
tion of a suitable metal/ceramic brazing process performed by 
ENEA (italian Agency for Energy, New Technologies and the Envi- 
ronment) within the framework of the technological effort for the 
manufacturing of the coupling structures of the radiofrequency (RF) 
additional heating system of the Frascati Tokamak Upgrade (FTU) 
reactor. The second example refers to the application and qualifi- 
cation of ceramic insulation coatings deposited by plasma-spray, 





used to control the overall resistivity of the NET (Next European 
Torus) Tokamak vacuum chamber. 


22448 (ETDE-IT—-93-139) Scaling laws for thermal radiation 
generation from heavy-ion beam heated cylinders. Atzeni, S. 
ENEA, Frascati (Italy). Apr 1992. 15p. Order Number DE93784684. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The generation of thermal radiation by heavy-ion beam heated 
cylinders, with parameters of relevance to indirectly driven inertial 
confinement fusion (ICF), is studied by means of 2-D radiation 
hydrodynamics simulations and by a simple model, heuristically in- 
cluding the 2-D effects. Scaling laws are derived for the conversion 
efficiency as a function of the beam and converter parameters and 
are found in agreement with the simulations for both a low-Z mate- 
rial (carbon) and a high-Z material (gold). The choice of the 
converter material is then discussed. It is confirmed that for a given 
converter mass density, and for a given (not too large) converter 
radius, high-Z material achieves good conversion efficiency at the 
lowest deposited power (anyhow of the order of 10'® W-g). On the 
other hand it is shown that for given beam parameters and con- 
verter geometry (with parameters typical of foreseen ICF targets), 
moderate-Z materials or even low-Z materials are better converters 
than high materials. 


22449 (GA-A-21203) Inertial Confinement Fusion Target 
Component Fabrication and Technology Development Sup- 
port: Annual report, January 1, 1991-September 30, 1992. 
Steinman, D. (ed.). General Atomics, San Diego, CA (United 
States). Mar 1993. 114p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-91SF18601. Order Number 
DE93010836. Source: OSTI; NTIS; INIS; GPO Dep. 

On December 31, 1990, the US Department of Energy entered 
into a contract with General Atomics (GA) to be the Inertial 
Confinement Fusion (ICF) Target Component Fabrication and Tech- 
nology Development Support contractor. This report documents the 
technical activities of the period January 1, 1991 through Septem- 
ber 30, 1992. During this period, GA was assigned 15 tasks in 
support of the Inertial Confinement Fusion program and _ its 
laboratories. These tasks included Facilities Activation, Staff Devel- 
opment, and Capabilities Validation to establish facilities and 
equipment, and demonstrate capability to perform ICF target fabri- 
cation research, development and production activities. The 
capabilities developed and demonstrated are those needed for fab- 
rication and precise characterization of polymer shells and polymer 
coatings. We made progress toward production capability for glass 
shells, barrier layer coatings, and gas idling of shells. We fabricated 
over 1000 beam diagnostic foil targets for Sandia National Labora- 
tory Albuquerque and provided full-time on-site engineering support 
for target fabrication and characterization. We initiated development 
of methods to fabricate polymer shells by a controlled mass mi- 
croencapsulation technique, and performed chemical syntheses of 
several chlorine- and silicon-doped polymer materials for the Uni- 
versity of Rochester's Laboratory for Laser Energetics (UR/LLE). 
We performed the conceptual design of a cryogenic target handling 
system for UR/LLE that will fill, transport, layer, and characterize 
targets filled with cryogenic deuterium or deuterium-tritium fuel, and 
insert these cryogenic targets into the OMEGA-Upgrade target 
chamber for laser implosion experiments. This report summarizes 
and documents the technical progress made on these tasks. 


22450 (GA-A-21264) Conversion of the four-strap array in 
Dill-D to a tunable traveling wave antenna. Phelps, D.A. (Gen- 
eral Atomics, San Diego, CA (United States)); Moeller, C.P.; Petty, 
C.C.; Pinsker, R.l.; Ryan, P.M.; Goulding, R.H.; Hoffman, DJ. 
General Atomics, San Diego, CA (United States). Apr 1993. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114 ;AC05-840R21400. (CONF-9303130— 
1: 10. topical conference on radio frequency power in plasmas, 
Boston, MA (United States), 1-3 Mar 1993). Order Number 
DE93012085. Source: OSTI; NTIS; INIS; GPO Dep. 

The in situ conversion of the two-standing wave resonator driven 
four-strap array in DIll-D to a new type of traveling wave antenna 
(TWA) is introduced. First observations are reported on (1) broad 
frequency range turnability; (2) narrow frequency band phase con- 
trol; (3) single pass transmission loss and modification caused by 
resistive and reactive sheet simulators of plasma loading; and (4) 
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recirculating power resonance and gain in a traveling wave res- 
onator (TWR) driven TWA. 


22451 (INIS-mf-13516, pp. 39-45) Studies of low gain 
tokamak fusion breeder. Chaturvedi, S. (Institute for Plasma Re- 
search, Gandhinagar (india)); Kaw, P.K.; Sen, A.; John, P.I. Indian 
Nuclear Society, Bombay (India); Atomic Energy Society of Japan, 
Tokyo (Japan). 1991. [300p.] (CONF-9012164-: Indo-Japan semi- 
nar on thorium utilization, Bombay (india), 10-13 Dec 1990). In 
Proceedings of the Indo-Japan seminar on thorium utilization (held 
at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

A parametric study to determine the optimal range of tokamak 
parameters for the breeder has been performed. Most of the tech- 
nology required is already available in the world, but it has still to 
be developed in India. Hence two different options have been con- 
sidered. The first is a reactor with a low fissile production rate 
(FPR=few kg/yr). The emphasis is on reducing cost and simplifying 
design. The device will demonstrate the feasibility of fusion breed- 
ers and should be achievable within a moderate time span. Its 
design and operation will give valuable experience in combining di- 
verse technologies, but it is not intended as a commercial breeder. 
The second option is a scale up of this device. It will have a mod- 
erate FPR (few hundred kg/yr), and will take more time to develop. 
The increase in energy gain will come from an increase in size and 
greater complexity in design. Given time, most of the components 
could be developed in India. Some intermediate steps will be nec- 
essary between current tokamak ADITYA and the final device, to 
allow enough time for developing new technologies. The results of 
the parametric study for both options, and the optimal parameters 
of the intermediate steps are presented. (author). 7 refs., 2 tabs. 


22452 (INIS-mf-13516, pp. 34-38) Potential use of thorium 
through fusion breeders in the Indian context. Srinivasan, M. 
(Bhabha Atomic Research Centre, Bombay (india). Neutron 
Physics Div.); Basu, T.K.; Subba Rao, K. Indian Nuclear Society, 
Bombay (India); Atomic Energy Society of Japan, Tokyo (Japan). 
1991. [800p.] (CONF-9012164—: Indo-Japan seminar on thorium 
utilization, Bombay (India), 10-13 Dec 1990). In Proceedings of the 
Indo-Japan seminar on thorium utilization (held at Bombay during 
December 10-13, 1990). Order Number DE93623250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Indian Nuclear Programme is based on 3 stages: the first 
stage of 10 GWe comprises of natural U fuelled Pressurised Heavy 
Water Reactors (PHWRs); the second stage would consist of Liq- 
uid Metal Cooled Fast Breeder Reactors (LMFBRs) fuelled with Pu 
generated in the PHWRs; and the third stage is envisaged based 
on advanced converters/breeders operating on Th/U-233 cycle. It 
was assumed that the initial U-233 inventory for the third stage re- 
actors would be generated in LMFBR blankets containing Th. But 
success of this strategy depends on attainment of LMFBR doubling 
times as short as 14 years. Progress in recent years on magnetic 
confinement of fusion plasmas has opened up prospects of devel- 
oping Fusion Breeders for direct conversion of *°*Th into 255U 
using 14 MeV neutrons from (D-T) fusion. Study of dependence of 
233 production as well as energy cost of fissile fuel production on 
parameters such as plasma energy gain Q, blanket neutron multi- 
plication was carried out. Growth rate dynamics of symbiotic 
combination of 2°5U generating fusion breeders with PHWRs oper- 
ating on Th/U-233 cycle in the so-called near-breeder regime was 
examined. 95% of energy generated by PHWRs operating with Th/ 
233) fuel would arise from Th consumption rather than fission of 
the initially loaded 255U. A few sub-engineering breakeven fusion 
breeders producing U-233 at an energy cost well under 200 MeV 
per atom are adequate to give the requisite nuclear capacity 
growth rates in conjunction with such near breeder PHWRs. This 
corresponds to only 5% diversion of grid electrical power for 
operation of such fusion breeders. In summary, the symbiotic com- 
bination of a few fusion breeders with a number of PHWRs gives 
fresh hopes for the early exploitation of thorium in India. 


22453 (INIS-mf-13516, pp. 261-266) Fusion blanket neu- 
tronics studies at Trombay. Nargundkar, V.R. (Bhabha Atomic 
Research Centre, Bombay (India). Neutron Physics Div.); Basu, 
T.K.; Joneja, O.P.; Ramakrishna, D.V.S. Indian Nuclear Society, 
Bombay (India); Atomic Energy Society of Japan, Tokyo (Japan). 
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1991. [300p.] (CONF-9012164—: Indo-Japan seminar on thorium 
utilization, Bombay (india), 10-13 Dec 1990). In Proceedings of the 
Indo-Japan seminar on thorium utilization (held at Bombay during 
December 10-13, 1990). Order Number DE93623250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A simple multilayered concept of the fusion blanket was con- 
ceived to give practical tritium breeding ratio (TBR) and minimise 
lithium inventory. In spherical and cylindrical geometry it is seen 
that TBR of 1.2 can be obtained with common materials like lead, 
water and natural lithium. Basic concepts of block, homogeneous 
and heterogeneous geometry for tritium breeding have been com- 
pared. Amongst practical blanket arrangements for equal amounts 
of natural lithium and water, it is seen that the heterogeneous and 
multilayered arrangements give almost identical tritium breeding 
and the later is much easier to calculate. Neutron multiplication for 
fusion neutrons has been measured for Be, BeO, graphite, lead 
and thorium oxide. Calculations have been made with Monte Carlo 
Code Morse-E and CLAW-IV 30 group neutron cross section set in 
the Ps scattering approximation. It was seen that the measured 
and calculated values of multiplication agreed very well for 
graphite, lead and thorium, whereas for Be and BeO the measured 
values were 20% smaller than the calculated values. Monte Carlo 
calculations have also been done to estimate the effect of first wall 
stainless steel (SS) on full coverage beryllium and lead neutron 
multipliers. It was seen that 1.5 cm SS reduced neutron multiplica- 
tion in lead by 4% and beryllium by 9% in the extreme case. The 
corresponding reduction in TBR for homogeneous system was 4% 
or lead and 7% for beryllium. Measurement of 2°5U production in a 
multilayered rectangular goomety has been done using 312 keV 
activity of intermediate *“Pa nucleus. Corresponding calculation 
did not give good statistics and the experiment would be repeated 
in cylindrical geometry. (author). 9 refs., 4 figs., 5 tabs. 


22454 (INIS-mf-13516, pp. 255-260) Characteristics of tho- 
rium loaded fusion-fission hybrid system- 14 MeV neutron 
transport in thorium. Kimura, Itsuro (Kyoto Univ. (Japan). Faculty 
of Engineering); Kanazawa, Satoshi; Ichihara, Chihiro; Hayashi, 


Shu A.; Kobayashi, Keiji; Nakamura, Hiroshi; Yamamoto, Junji. In- 
dian Nuclear Society, Bombay (India); Atomic Energy Society of 
Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: Indo-Japan 
seminar on thorium utilization, Bombay (India), 10-13 Dec 1990). !n 
Proceedings of the Indo-Japan seminar on thorium utilization (held 


at Bombay during December 10-13, 1990). Order Number 
DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

Thorium is one of the most promising hybrid blanket materials 
for breeding nuclear fuel for the fission reactors. Some integral 
experiments to examine the nuclear data of thorium for further in- 
vestigation of hybrid blanket designs are being conducted. Gold 
foils and aluminium foils were irradiated with neutrons by means of 
the D-T neutron generator at the Kyoto University Critical Assem- 
bly. Reaction rate was deduced from '8Au and *4Na activities 
measured with a 50 cm* pure Ge detector. The time of flight mea- 
surement was performed by using an associate particle method. 
The associated alpha signals from a thin plastic scintillator were 
used to trigger the time analyzer. Measured reaction rate and mea- 
sured spectrum were compared with those calculated with MNCP 
Monte Carlo code and JENDL-3 and ENDL-75 data files. (author). 
10 refs., 7 figs. 


22455 (INIS-mf-13516, pp. 267-272) Thorium experiments 
in LOTUS facility at EPFL, Lausanne, Switzerland. Basu, T.K. 
(Bhabha Atomic Research Centre, Bombay (India). Neutron 
Physics Div.); Ramakrishna, D.V.S.; Haldy, P.A.; Schneeberger, 
J.P. Indian Nuclear Society, Bombay (India); Atomic Energy Soci- 
ety of Japan, Tokyo (Japan). 1991. [300p.] (CONF-9012164—: 
Indo-Japan seminar on thorium utilization, Bombay (India), 10-13 
Dec 1990). In Proceedings of the Indo-Japan seminar on thorium 
utilization (held at Bombay during December 10-13, 1990). Order 
Number DE93623250. Source: OSTI; NTIS (US Sales Only); INIS. 

The fertile material thorium has been considered for breeding 
233) in the blankets of fusion reactors both in India and USA. 
(Lawrence Livermore National Lab). Many designs have been 
evolved for such blankets either of fission suppressed type or as 
energy multiplier but the amount of 2°5U produced in such fusion- 
fission hybrid reactors or fusion breeders crucially depends upon 
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the fissile breeding ratio, F, which is the number of fissile atoms 
produced per fusion reaction. To calculate this ratio, the neutron 
cross-section of thorium should be known accurately in the entire 
energy range from 14 MeV to thermal. In order to validate such de- 
sign considerations, a collaborative Indo-Swiss programme is 
underway at the Ecole Polytechnique Federale de Lausanne in 
Switzerland. For this purpose, BARC has fabricated and supplied 
1.5 tons of ThO2 in the form of rods of 1.2 m long and 1.26 cm 
dia. Under the framework of such a programme an experiment to 
measure the 75°U breeding rate in a thoria rod assembly (27.72 cm 
thick with side dimensions of 100x100 cm) was carried out at the 
LOTUS facility. Here the fusion neutron source is simulated by a 
Haefely Neutron Generator (HNG) which is a high intensity source 
of 14-MeV neutrons (upto 5x10'@n/s) of the sealed tube type. The 
amount of 255U produced is determined by measuring the yield of 
233Pa in Th foils kept between the thorium rods in the assembly 
and irradiated for 6 hours. A method is presented to estimate the 
global 255U production in the blanket assembly as a whole from ex- 
perimental reaction rate data measured at a limited number of 
points in the assembly. A comparison between the experimental 
and calculated values revealed considerable discrepancy. 6 refs., 4 
figs., 1 tab. 


22456 (INIS-mf-13527) ITER EDA Newsletter. V. 2, no. 3. 
International Atomic Energy Agency, Vienna (Austria). Mar 1993. 
[11p.] Order Number DE93624939. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This ITER EDA (Engineering Design Activities) Newsletter issue 
includes a description of the ITER Joint Central Team's manage- 
ment, the ITER Management System and supporting software 
progress, activities of the Special Working Group 2, a brief sum- 
mary of a technical meeting on the experimental approach to the 
physics of the high density divertor, a summary on the status of 
the International Fusion Evaluated Nuclear Data Library (FENDL), 
and an obituary on Dr. Henry Seligman (IAEA). 


22457 (INIS-mf—13535) ITER EDA Newsletter. V. 2, no. 4. 
International Atomic Energy Agency, Vienna (Austria). Apr 1993. 
[8p.] Order Number DE93624940. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This issue of the newsletter on the ITER Engineering Design Ac- 
tivities includes the following topics: (i) The second meeting of the 
ITER Technical Committee, (ii) the second meeting of the ITER 
Management Advisory Committee, (iii) completion of a draft for 
protocol 2 by the Special Working Group 2 (SWG-2), (iv) integra- 
tion of the safety and environmental features of ITER, and (v) a list 
of coming events. 


22458 (INIS-mf-14129) Proceedings of the third special- 
ists’ workshop on modeling tritium behaviour in ceramic 
fusion blankets. Werle, H. (Kernforschungszentrum Karlsruhe 
GmbH (Germany)). Kernforschungszentrum Karlsruhe GmbH (Ger- 
many); International Energy Agency (IEA), 75 - Paris (France). Aug 
1991. 220p. (CONF-9106270-: 3. international workshop on mod- 
eling tritium transport in ceramic fusion blanket, Karlsruhe 
(Germany), 10-11 Jun 1991). Order Number DE93780420. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The third specialists’ workshop on modeling tritium behaviour in 
ceramic fusion blankets, hosted by Kernforschungszentrum Karl- 
sruhe, was held June 10-11, 1991. The workshop was coordinated 
through the IEA Annex Il implementing agreement on ‘Radiation 
damage in fusion materials’. (orig/WL). 


22459 (INIS-mf—14129, pp. 12-20) Thermochemical property 
and tritium recovering performance of oxide ceramic materi 
als. Yamawaki, Michio (Tokyo Univ. (Japan). Nuclear Engineering 
Research Lab.); Yasumoto, Masaru; Yamaguchi, Kenji; Tanaka, 
Satoru. Kernforschungszentrum Karlsruhe GmbH (Germany); Inter- 
national Energy Agency (IEA), 75 - Paris (France). Aug 1991. 
220p. (CONF-9106270-—: 3. international workshop on modeling tri- 
tium transport in ceramic fusion blanket, Karlsruhe (Germany), 
10-11 Jun 1991). In Proceedings of the third specialists’ workshop 
on modeling tritium behaviour in ceramic fusion blankets. Order 
Number DE93780420. Source: OSTI; NTIS (US Sales Only); INIS. 

The thermochemical property and tritium recovering performance 
of such Li-bearing oxides as Li,O, LiAlO2 and LiNbO, are briefly 





discussed. Namely, the partial pressure of Li(g) over each of the 
oxides, as well as tritium release characteristics under clad and 
non-clad conditions. Also tritium release kinetics are discussed 
from the point of view of thermochemistry. (orig.). 


22460 (INIS-mf-14129, pp. 21-35) The reaction of lithium 
orthosilicate with water vapor: Formation of lithium hydroxide. 
Ihle, H.R. (Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Radiochemie); Penzhorn, R.D.; Schuster, P. Kern- 
forschungszentrum Karlsruhe GmbH (Germany); _ International 
Energy Agency (IEA), 75 - Paris (France). Aug 1991. 220p. 
(CONF-9106270-: 3. international workshop on modeling tritium 
transport in ceramic fusion blanket, Karlsruhe (Germany), 10-11 
Jun 1991). In Proceedings of the third specialists’ workshop on 
modeling tritium behaviour in ceramic fusion blankets. Order Num- 
ber DE93780420. Source: OSTI; NTIS (US Sales Only); INIS. 

From free evaporation studies on lithium orthosilicate it is con- 
cluded that the particles effusing from its surface, i.e. Li, O, LiO, 
and LizO equilibrate at the surface prior to desorption. It can there- 
fore be assumed that equilibrium between water vapor and lithium 
orthosilicate can readily be established according to the reaction 
LigSiO4g(cr) + H2O(g) = LieSiOg(cr) + 2 LiOH(g). First results of 
mass spectrometric measurements of equilibrium data for this reac- 
tion indicate that the standard enthalpy difference is substantially 
higher than that of the corresponding reaction of water vapor with 
lithium oxide. Also, the pressure of gaseous lithium hydroxide over 
lithium orthosilicate in the presence of water vapor is at least two 
orders of magnitude lower than that over lithium oxide in the pa- 
rameter region of interest for application as breeder in a fusion 
reactor blanket. (orig.). 


22461 (INIS-mf-14129, pp. 36-48) Influence of additives 
and impurities in sweep gas and solid tritium release behav- 
iour from lithium ceramics (review). Tanaka, Satoru (Tokyo 
Univ., Tokai, Ibaraki (Japan). Nuclear Engineering Research Lab.). 
Kernforschungszentrum Karlsruhe GmbH (Germany); International 
Energy Agency (IEA), 75 - Paris (France). Aug 1991. 220p. 
(CONF-9106270—-: 3. international workshop on modeling tritium 
transport in ceramic fusion blanket, Karlsruhe (Germany), 10-11 
Jun 1991). In Proceedings of the third specialists’ workshop on 
modeling tritium behaviour in ceramic fusion blankets. Order Num- 
ber DE93780420. Source: OSTI; NTIS (US Sales Only); INIS. 

Tritium release from solid breeding material is affected by small 
amounts of additives or impurities in the sweep gas or solid itself. 
Addition of hydrogen or water vapor to the sweep gas is reported 
to enhance the surface reaction of tritium release. Doping to solid 
breeder with elements of different valence from lithium has a possi- 
bility to improve tritium diffusion in the solid. Surface reaction and 
migration behavior in bulk are believed to be also affected by impu- 
rities in the sweep gas and in the solid. In order to model tritium 
release behavior in the blanket of fusion reactor, the mechanism of 
interaction with these additives or impurities must be quantitatively 
formulated. However, the mechanism of these remains to be eluci- 
dated. In this paper effects of these additives and impurities on 
tritium migration are reviewed. The mechanism of surface reaction 
for He+H2 sweep gas is also discussed. (orig.). 


22462 (INIS-mf-14129, pp. 49-59) Tritium. release from 
lithium orthosilicate and metazirconate: Influences of purge 
gas additives and sample impurities, order of release reaction. 
Breitung, W. (Kernforschungszentrum Karlsruhe GmbH (Ger- 
many)); Werle, H.; Krug, W. Kernforschungszentrum Karlsruhe 
GmbH (Germany); International Energy Agency (IEA), 75 - Paris 
(France). Aug 1991. 220p. (CONF-9106270-: 3. international work- 
shop on modeling tritium transport in ceramic fusion blanket, 
Karlsruhe (Germany), 10-11 Jun 1991). In Proceedings of the third 
specialists’ workshop on modeling tritium behaviour in ceramic fu- 
sion blankets. Order Number DE93780420. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results of recent KfK purged inpile tests and of out-of-pile an- 
nealing experiments are discussed. (orig.). 


22463 (INIS-mf-14129, pp. 60-73) Progress in the knowl 
edge of the mechanism of tritium release from lithium 
ceramics. Botter, F. (CEN Saclay, 91 - Gif-sur-Yvette (France)); 
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Tistschenko, S.; Roux, N.; Briec, M.; Kopasz, J.P. Kern- 
forschungszentrum Karlsruhe GmbH (Germany); International 
Energy Agency (IEA), 75 - Paris (France). Aug 1991. 220p. 
(CONF-9106270—: 3. international workshop on modeling tritium 
transport in ceramic fusion blanket, Karlsruhe (Germany), 10-11 
Jun 1991). In Proceedings of the third specialists’ workshop on 
modeling tritium behaviour in ceramic fusion blankets. Order Num- 
ber DE93780420. Source: OSTI; NTIS (US Sales Only); INIS. 

The main mechanisms generally accepted to control tritium 
extraction are intragranular diffusion, tritium desorption at the solid- 
gas interface and their combination. Other processes such as 
tritium migration along grain boundaries which is generally fast, 
and tritium percolation in the interconnected pores which has been 
taken into consideration in the case of blankets (S-W TAM paper 
presented at the ISFNT-2 and at the workshop) have not been con- 
sidered as a limiting step in our experimental conditions. Recent 
experiments allow a new analysis of limiting mechanisms. (orig.). 


22464 (INIS-mf-14129, pp. 74-88) Tritium release from 
LigZrO3, LIAIO2 and Li2O spheres. Verrall, R.A. (AECL Re- 
search, Chalk River Labs., ON (United States)); Miller, J.M. 
Kernforschungszentrum Karlsruhe GmbH (Germany); International 
Energy Agency (IEA), 75 - Paris (France). Aug 1991. 220p. 
(CONF-9106270-: 3. international workshop on modeling tritium 
transport in ceramic fusion blanket, Karlsruhe (Germany), 10-11 
Jun 1991). In Proceedings of the third specialists’ workshop on 
modeling tritium behaviour in ceramic fusion blankets. Order Num- 
ber DE93780420. Source: OSTI; NTIS (US Sales Only); INIS. 

This presentation will focus on: - Results of recent CREATE ex- 
periments testing LizZrO3, LiAIO2 and LizO spheres - importance 
of accurate tritium measurements - analysis of tritium release data 
using simple desorption models. (orig.). 


22465 (INIS-mf—14129, pp. 89-108) Tritium release from ce- 
ramic breeders: Model calibration/verification (review). Billone, 
M.C. (ANL, Argonne, IL (United States)). Kernforschungszentrum 
Karlsruhe GmbH (Germany); International Energy Agency (IEA), 75 
- Paris (France). Aug 1991. 220p. (CONF-9106270-: 3. interna- 
tional workshop on modeling tritium transport in ceramic fusion 
blanket, Karlsruhe (Germany), 10-11 Jun 1991). In Proceedings of 
the third specialists’ workshop on modeling tritium behaviour in ce- 
ramic fusion blankets. Order Number DE93780420. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. BREEDING BLANKETS /tritium recovery; 
TRITIUM; THERMOCHEMICAL PROCESSES; THERMONU- 
CLEAR REACTOR MATERIALS; CERAMICS; LITHIUM; LITHIUM 
OXIDES; DIFFUSION; DESORPTION; CHEMICAL REACTION KI- 
NETICS; MATHEMATICAL MODELS; VALIDATION; THERMAL 
DIFFUSIVITY; NUMERICAL SOLUTION 


22466 (INIS-mf-14129, pp. 109-121) Proposed property 
data and input parameters for analyzing the tritium behaviour 
in LiIAIO, blanket. Raffray, A.R. (California Univ., Los Angeles, CA 
(United States). Dept. of Mechanical, Aerospace and Nuclear Engi- 
neering); Badawi, A.; Abdou, M.A. Kernforschungszentrum 
Karlsruhe GmbH (Germany); International Energy Agency (IEA), 75 
- Paris (France). Aug 1991. 220p. (CONF-9106270—: 3. interna- 
tional workshop on modeling tritium transport in ceramic fusion 
blanket, Karlsruhe (Germany), 10-11 Jun 1991). In Proceedings of 
the third specialists’ workshop on modeling tritium behaviour in ce- 
ramic fusion blankets. Order Number DE93780420. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. BREEDING BLANKETS/tritium recovery; 
BREEDING BLANKETS/thermochemical processes; TRITIUM; 
LITHIUM; LITHIUM COMPOUNDS; ALUMINATES; THERMONU- 
CLEAR REACTOR MATERIALS; DIFFUSION; ADSORPTION; 
ADSORPTION HEAT; DESORPTION; NUMERICAL SOLUTION; 
COMPUTERIZED SIMULATION; CERAMICS 


22467 (INIS-mf-14129, pp. 122-132) Requirements for 
reactor-relevant testing of tritlum release behaviour for a 
ceramic blanket in NET. Iseli, M. (Max-Planck-inst. fuer Plasma- 
physik, Garching (Germany). NET Team). Kernforschungszentrum 
Karlsruhe GmbH (Germany); International Energy Agency (IEA), 75 
- Paris (France). Aug 1991. 220p. (CONF-9106270-—: 3. interna- 
tional workshop on modeling tritium transport in ceramic fusion 
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blanket, Karlsruhe (Germany), 10-11 Jun 1991). In Proceedings of 
the third specialists’ workshop on modeling tritium behaviour in ce- 
ramic fusion biankets. Order Number DE93780420. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NET TOKAMAK(‘tritium recovery; BREED- 
ING BLANKETS; TRITIUM; THERMAL TESTING; CERAMICS; 
THERMONUCLEAR REACTOR MATERIALS; THERMOCHEMICAL 
PROCESSES; MATHEMATICAL MODELS; NUMERICAL SOLU- 
TION; COMPUTERIZED SIMULATION; DIFFUSION; LITHIUM; 
LITHIUM COMPOUNDS; ALUMINATES; MASS BALANCE 


22468 (INIS-mf-14129, pp. 133-149) Irradiation effects on 
tritium transport from ceramic breeders (review). Noda, K. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan)); 
Kurasawa, T.; Slagle, O.D.; Watanabe, H. Kernforschungszentrum 
Karlsruhe GmbH (Germany); International Energy Agency (IEA), 75 
- Paris (France). Aug 1991. 220p. (CONF-$106270—: 3. interna- 
tional workshop on modeling tritium transport in ceramic fusion 
blanket, Karlsruhe (Germany), 10-11 Jun 1991). In Proceedings of 
the third specialists’ workshop on modeling tritium behaviour in ce- 
ramic fusion blankets. Order Number DE93780420. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the present report, information of irradiation effects on tritium 
transport for ceramic breeders in BEATRIX-Il Phase | irradiation 
tests, post-irradiation tritium release experiments and ionic conduc- 
tivity measurements is described. (orig.). 


22469 (INIS-mf-14129, pp. 150-163) Formation of radiation- 
induced defects and their influence on tritium extraction from 
lithium silicates in out-of-pile experiments. Abramenkovs, A.A. 
(Latvian Univ., Riga (Latvia)); Tiliks, J.E. Kernforschungszentrum 
Karlsruhe GmbH (Germany); International Energy Agency (IEA), 75 
- Paris (France). Aug 1991. 220p. (CONF-9106270-: 3. interna- 
tional workshop on modeling tritium transport in ceramic fusion 
blanket, Karlsruhe (Germany), 10-11 Jun 1991). In Proceedings of 
the third specialists’ workshop on modeling tritium behaviour in ce- 
ramic fusion blankets. Order Number DE93780420. Source: OST}; 
NTIS (US Sales Only); INIS. 

Formation and properties of radiation-induced defects and radiol- 
ysis products in lithium silicates irradiated in nuclear reactor till 
absorbed doses 1000 MGy were studied. Radiation-induced de- 
fects (RD) and radiolysis products (RP) were qualitatively and 
quantitatively determinated by methods of chemical scavengers 
(MHS), electron-spin resonance (ESR) and optical spectroscopy. 
Colloidal silicon and lithium, lithium and silicon oxides, oxygen, 
silicon and lithium peroxides are the final products of the lithium sil- 
icates radiolysis at absorbed energy doses Da, = 1000 MGy. The 
concentration of radiation defects and products of radiolysis 
strongly depend on the temperature of irradiation, humidity, granu- 
ral size. The thermostimulated extraction of tritiated water (95-98% 
of the released tritium is in chemical form of water) from lithium 
silicates ceramics proceeds according to two independent mecha- 
nisms: (a) chemidesorption of surface localized tritiated water (the 
first order chemical reaction); (b) formation of the tritium water 
molecules limited by triton diffusion to the near-surface layer of 
grains. It has been found that the concentration of radiation- 
induced defects considerably affects the tritium localization and 
releasing processes from lithium silicates. (orig.). 


22470 
ramic PFC materials. Federici, G. (Max-Planck-inst. fuer 
Plasmaphysik, Garching (Germany). NET Team); Wu, C.H. Kern- 
forschungszentrum Karlsruhe GmbH (Germany); _ International 
Energy Agency (IEA), 75 - Paris (France). Aug 1991. 220p. 
(CONF-9106270-: 3. international workshop on modeling tritium 
transport in ceramic fusion blanket, Karlsruhe (Germany), 10-11 
Jun 1991). In Proceedings of the third specialists’ workshop on 
modeling tritium behaviour in ceramic fusion blankets. Order Num- 
ber DE93780420. Source: OSTI; NTIS (US Sales Only); INIS. 

A model is being developed to describe tritium retention in 
porous graphites and carbon composites proposed for protection of 
first wall and divertor plates in the next step fusion device. The 
model treats both the near-surface and the bulk regions and in- 
cludes effects of migration and retention of hydrogen isotopes 
through the interconnected pores and diffusion across the grains. A 
computer code with transient capabilities has been developed 
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(INIS-mf—14129, pp. 176-192) Tritium modeling in ce- 
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based on the model. It aims at interpreting and understanding 
available experimental data and performing tritium inventory as- 
sessment for design studies. It also helps in providing a better 
insight into the interreiationships of the various operating conditions 
and material properties which may affect tritium behavior in carbon- 
base materials. Model predictions are compared with experimental 
results and estimates of tritium inventory in the plasma facing com- 
ponents of NET/ITER fusion devices are discussed. The main 
features of the model, and the basic assumptions are discussed, 
together with the ranges of applicability and the key material prop- 
erties, which need to be better characterized in order to reduce the 
uncertainties of the predictions. (orig.). 


22471 (INIS-mf-14129, pp. 193-205) Evaluation of nuclear 
quantities and tritium release from ceramic blanket breeder ir- 
radiation experiments at the HFR-Petten. May, R. (JRC, Petten 
(Netherlands)); Conrad, R. Kernforschungszentrum Karlsruhe 
GmbH (Germany); international Energy Agency (IEA), 75 - Paris 
(France). Aug 1991. 220p. (CONF-9106270-: 3. international work- 
shop on modeling tritium transport in ceramic fusion blanket, 
Karlsruhe (Germany), 10-11 Jun 1991). In Proceedings of the third 
specialists’ workshop on modeling tritium behaviour in ceramic fu- 
sion blankets. Order Number DE93780420. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BREEDING BLANKETS/data compilation; 
TRITIUM RECOVERY/data compilation; CERAMICS; THERMONU- 
CLEAR REACTOR MATERIALS; LITHIUM COMPOUNDS; 
LITHIUM SILICATES; ZIRCONATES; ALUMINATES; PHYSICAL 
RADIATION EFFECTS; DESIGN 


22472 (INIS-mf-14129, pp. 164-175) Problems associated 
with the use of beryllium in a fusion ceramic blanket. A de- 
signer point of view. Dalle Donne, M. (Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Neutronenphysik und Reak- 
tortechnik). Kernforschungszentrum Karlsruhe GmbH (Germany); 
International Energy Agency (IEA), 75 - Paris (France). Aug 1991. 
220p. (CONF-9106270-: 3. international workshop on modeling tri- 
tium transport in ceramic fusion blanket, Karlsruhe (Germany), 
10-11 Jun 1991). In Proceedings of the third specialists’ workshop 
on modeling tritium behaviour in ceramic fusion blankets. Order 
Number DE93780420. Source: OSTI; NTIS (US Sales Only); INIS. 

Compatibility problems of beryllium with various structural and 
ceramic breeder materials are being investigated in Europe, both 
in-pile and out-of-pile. There are three other problems which need 
more work: 1. Beryllium swells under neutron irradiation. Extrapo- 
lation of experimental data indicates that at a fluence of 3 MWa/ 
m?, foreseen for ITER, and a temperature of 500deg C the 
swelling is about 4.5%, while for the Demo-reactor (5 MWa/m? and 
600deg C) the swelling could be in excess of 12%. 2. Beryllium be- 
comes very brittle under irradiation. Experimental data show that 
elongation is reduced practically to zero for temperatures up to 
600deg C after a relatively low neutron fluence (1.5 x 1027 cm-?, 
E > 1 MeV). 3. Recent tritium release experiments from beryllium 
irradiated at 5 x 10° n/cm? (E > 1 MeV) and 75deg C (Baldwin et 
al.) show that, below 600deg C, a small amount of tritium (~ 2%) 
is released by a process controlled by temperature dependent trap- 
ping and diffusivity. The rest (98%) is release for temperatures 
slightly above 600deg C, whereby this release seems to be con- 
nected with the formation of helium bubbles. This phenomenon is 
probably connected with beryllium swelling as well. The first two 
points make a design with beryllium very difficult, the third may 
have not so good safety implications. The data mentioned above 
refer to beryllium fabricated 25-35 years ago. Futhermore, most 
irradiations at high fluences have been performed a low tempera- 
tures (< 100deg C). This of course is not the case for the blanket 
application, where beryllium is typically irradiated in the tempera- 
ture range 250 /. 600deg C. New fabrication methods are 
available today, where a more isotropic material is manufactured. 
This, together with the reduction of the oxygen content, may im- 
prove the situation quite considerably. 


22473 (INIS-mf-14129, pp. 206-217) Recent results of tem- 
perature programmed tritium desorption experiments at 
ECN-Petten. Kwast, H. (ECN, Petten (Netherlands)); Stijkel, M.P. 
Kernforschungszentrum Karlsruhe GmbH (Germany); International 
Energy Agency (IEA), 75 - Paris (France). Aug 1991. 220p. 





(CONF-9106270—: 3. international workshop on modeling tritium 
transport in ceramic fusion blanket, Karlsruhe (Germany), 10-11 
Jun 1991). In Proceedings of the third specialists’ workshop on 
modeling tritium behaviour in ceramic fusion blankets. Order Num- 
ber DE93780420. Source: OSTI; NTIS (US Sales Only); INIS. 
Temperature Programmed Desorption experiments are in 
progress at ECN-Petten to study the release of tritium from irradi- 
ated solid tritium breeding materials: LiAlIO2, LigO, LiZrO3, LigZr207 
and LigZrOg. In particular, the effect of purge gas composition and 
flow rate is being investigated with samples of LigZroO, irradiated 
in EXOTIC-5. The heating rates were: 1, 2.5, 5 and 10 K/min. The 
purge gas consisted of helium and helium + 0.1, 0.5, 1 and 3% Ho 
respectively. The experiments will be continued with the addition of 
water to the helium. Because of the °Zr-gamma activity of the 
irradiated LigZr207 and LigZrOg samples, the tritium release exper- 
iments are being performed in a newly built shielded cell. (orig.). 


22474 (INIS-SU-340/A, pp. 119) Deposit analysis and eval- 
uation of liquid metallic diaphragm interaction with tokamak 
T-3M plasma. Abdusalamov, V.Kh.; Baratov, D.G.; Danelyan, L.S.; 
Egorova, |.M.; Kulikauskas, V.S.; Pankratov, V.V. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02900-3; published in Moscow State University. 

Short communication. CERAMICS/plasma; AMORPHOUS 
STATE; BACKSCATTERING; CERAMICS; PLASMA; DEPOSITS; 
GALLIUM ALLOYS; HELIUM 4; INDIUM ALLOYS; LIQUID MET- 
ALS; MEV RANGE 01-10; TIN ALLOYS; TOKAMAK DEVICES 


22475 (JAERI-M—92-071) Design of a high power, 10 GHz 
auto-resonant peniotron amplifier. Musyoki, S. (Tohoku Univ., 
Sendai (Japan)); Sakamoto, Keishi; Watanabe, Akihiko. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1992. 17p. Or- 
der Number DE93788474. Source: OSTI; NTIS; INIS. 

The autoresonant peniotron amplifier is a suitable source of high 
power RF radiation because of its high gain, high power, high fre- 
quency and high efficiency operation features. In this report we 
present our simulation results of a 10 GHz, 2.2 GW autoresonant 
peniotron amplifier with an electron energy conversion efficiency of 
72.5 % and a gain of about 58 dB. (author). 


22476 (JAERI-M-92-073) Review of JT-60U experimental 
results from March to October, 1991. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Jun 1992. 368p. Order Number 
DE93788475. Source: OSTI; NTIS; INIS. 

Experimental results achieved in the initial operation of JT-60U 
are described in this paper. Experiments of JT-60U were initiated 
in March 1991, and deuterium experiments started in the middle of 
July. Multivariable non-interacting control, H-mode experiments, the 
high-q and high-8, regime with hot ion enhanced confinement, the 
divertor heat flux, etc. are reported. Achieved values of the first ex- 
periment of the JT-60U LHCD in 1991 were P,,, = 1.5 MW, driven 
current Ine = 2MA, current drive efficiency nop (=n-bareRplar/P_y) 
= 0.25 x 10®°m-?A/W and current driven product CDP(=n- 
bareRplar) = 3 x 102°m-2MA. (J.P.N.). 


22477 (JAERI-M—92-088) Preliminary study on lithium-salt 
aqueous solution blanket. Yoshida, Hiroshi (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Naruse, Yuji; Yamaoka, Mitsuaki; Ohara, Atsushi; 
Ono, Kiyoshi; Kobayashi, Shigetada. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Jun 1992. 113p. (In Japanese). Order 
Number DE93788518. Source: OSTI; NTIS; INIS. 

Aqueous solution blanket using lithium salts such as LINO3 and 
LiOH have been studied in the US-TIBER program and ITER con- 
ceptual design activity. In the JAERI/LANL collaboration program 
for the joint operation of TSTA (Tritium Systems Test Assembly), 
preliminary design work of blanket tritium system for lithium ceramic 
blanket, aqueous solution blanket and liquid metal blanket, have 
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been performed to investigate technical feasibility of tritium demon- 
stration tests using the TSTA. Detail study of the aqueous solution 
blanket concept have not been performed in the Japanese fusion 
program, so that this study was carried out to investigate features 
of its concept and to evaluated its technical problems. The following 
are the major items studied in the present work: (i) Neutronics of 
tritium breeding ratio and shielding performance Lithium concentra- 
tion, Li-60 enrichment, beryllium or lead, composition of structural 
material/beryllium/solution, heavy water, different lithium-salts (ii) 
Physicochemical properties of salts Solubility, corrosion character- 
istics and compatibility with structural materials, radiolysis (iii) 
Estimation of radiolysis in ITER aqueous solution blanket. (author). 


22478 (JAERI-M—92-092) A survey on technical problems 
in designing high-speed rotors with developing materials. Abe, 
Tetsuya (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Murakami, Yoshio; 
Hirabayashi, Takeo; Ohsawa, Harushige; Hikida, Kazuo; Shiraishi, 
Shigeyuki; Hata, Satoshi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jun 1992. 60p. (in Japanese). Order Number 
DE93788519. Source: OST]; NTIS; INIS. 

A survey was made on technical problems and limitations in de- 
signing high-speed rotors of turbo vacuum pumps using developing 
materials (fine ceramics, new composite materials, etc.) as well as 
conventional metals. Based on the surveyed results, the applicabil- 
ity of the developing materials to the rotors has been evaluated 
assuming the use in large-size pumps for fusion reactors. (author). 


22479 (JAERI-M—92-109) FEL experiment with a focusing 
wiggler. Kobayashi, Takayuki (Saitama Univ., Urawa (Japan)); 
Takahashi, Mayuko; Kawasaki, Sunao; Sakamoto, Keishi; Watan- 
abe, Akihiko; Musyoki, S.; Ishizuka, Hiroshi; Nagashima, Takashi; 
Shiho, Makoto. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Aug 1992. 74p. (in Japanese). Order Number 
DE93788586. Source: OSTI; NTIS; INIS. 

The FEL experiment in the Raman region was carried out using 
a focusing planar wiggler on LAX-1 (Large current Accelerator Ex- 
periment). The energy of the electron beam is ~ 1MeV. The beam 
transport ratio of more than 75% was attained. In the amplification 
experiment, the spatial growth ratio of 56dB/m and the output 
power of more than SMW was obtained. (author). 


22480 (JAERI-M-92-164) Aseismatic analysis of ITER vac 
uum vessel, (1): Modeling and eigenvalue analysis. Futakawa, 
Masatoshi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Muto, Yasushi; Koizumi, 
Koichi; Shimizu, Katsusuke; Takatsu, Hideyuki; Imaki, Toshio. 
Japan Atomic Energy Research iInst., Tokyo (Japan). Nov 1992. 
66p. (In Japanese). Order Number DE93788364. Source: OSTI; 
NTIS; INIS. 

Aseismatic analysis of the ITER vacuum vessel was carried out 
based on the structure designed during the Concept Design Activ- 
ity (CDA) from 1988 to 1990. A 1/16 sector of the vacuum vessel 
was modeled and analyzed by using a finite element method 
(FEM) in order to obtain the vibrational behaviors in the poloidal 
plane. Also, a simplified FEM model of the torus structure was 
developed to obtain the behaviors in toroidal plane. This report de- 
scribes the results and discussion on the aseismatic analysis of the 
1/16 sector, the modeling method to simplify the double-skin struc- 
ture used in the vacuum vessel into orthotropic plates and the 
aseismatic analysis of the 1/2 torus structure of the vacuum vessel. 
The major conclusions obtained by a series of analyses are as fol- 
lows ; (1) The simplified model employing an orthotropic plate as a 
double-skin reinforced with ribs is useful to represent the vibra- 
tional behavior of the vacuum vessel. (2) The natural frequency at 
the first mode obtained in the analysis of the 1/2 torus structure is 
about 13 Hz under the free boundary condition of each port and 
about 50 Hz under the fixed one. (3) The vibrational behaviors at 
the lower modes are almost dominated by the stiffness of the ves- 
sel shell and the mass of the upper port. (J.P.N.). 


22481 (JAERI-M-92-180) Plant system design of fusion ex- 
perimental reactors. Nomura, Yukio (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Ohkawa, Yoshinao; Naruse, Hideo; Tada, Eisuke; 
Akutsu, Youichi. Japan Atomic Energy Research inst., Tokyo 
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(Japan). Dec 1992. 374p. (in Japanese). Number 


DE93788433. Source: OSTI; NTIS; INIS. 

This paper describes the plant system design obtained in the 
FER (Fusion Experimental Reactor) design studies on reactor 
building, site layout, cooling and baking systems, and rad waste 
handling system. These plant systems are developed in accor- 
dance with the FER specification and the design concepts are 
basically applicable to the ITER plant system. As for the ITER re- 
actor building, the overall structure proposed in the conceptual 
design is reviewed and the design improvement is described in this 
paper. (J.P.N.). 


22482 (JAERI-M—92-182) Phase-lIC experiments of the 
JAERI/USDOE collaborative program on fusion blanket neu- 
tronics: Experiments and analysis of the heterogeneous 
fusion blankets, volume |: experimental results. Oyama, Yukio 
(ed.) (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Dec 1992. 169p. (UCLA-FNT—63;UCLA-ENG— 
93-18). Order Number DE93788402. Source: OSTI; NTIS; INIS. 

Neutronics experiments on two types of heterogeneous blankets 
have been performed as the Phase-liC experiment of JAERI/ 
USDOE collaborative program on fusion blanket neutronics. The 
experimental system was used in the same geometry as the previ- 
ous Phase-llA series which was a closed geometry using neutron 
source enclosure of lithium carbonate. The heterogeneous blankets 
selected here are the beryllium edge-on and the water coolant 
channel assemblies. In the former the beryllium and lithium-oxide 
layers are piled up alternately in the front part of test blanket. In 
the latter, the three simulated water cooling channels are settled in 
the LizO blanket. These are producing steep gradient of neutron 
flux around material boundary. The calculation accuracy and mea- 
surement method for these features is a key of interest in the 
experiments. The measurements were performed for tritium produc- 
tion rate and the other nuclear parameters as well as the previous 
experiments. This report describes the experimental detail and the 
results enough to use for the benchmark data for testing the data 
and method of design calculation of fusion reactors. (author). 


22483 (JAERI-M-92-190) Beryllium data base for in-pile 
mockup test on blanket of fusion reactor, (1). Kawamura, Hi- 
roshi (Japan Atomic Energy Research inst., Oarai, Ibaraki (Japan). 
Oarai Research Establishment); Ishitsuka, Etsuo; Sakamoto, 
Naoki; Kato, Masakazu; Takatsu, Hideyuki. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1992. 136p. Order Number 
DE93788394. Source: OSTI; NTIS; INIS. 

Beryllium has been used in the fusion blanket designs with ce- 
ramic breeder as a neutron multiplier to increase the net tritium 
breeding ratio (TBR). The properties of beryllium, that is physical 
properties, chemical properties, thermal properties, mechanical 
properties, nuclear properties, radiation effects, etc. are necessary 
for the fusion blanket design. However, the properties of beryllium 
have not been arranged for the fusion blanket design. Therefore, it 
is indispensable to check and examine the material data of beryl 
lium reported previously. This paper is the first one of the series of 
papers on beryllium data base, which summarizes the reported 
material data of beryllium. (author). 


22484 


(JAERI-M-92-217) High temperature chemical com- 
patibility of beryllium for fusion reactor material. Yoshida, 


Hiroshi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Okamoto, Makoto; 
Odawara, Osamu; Terai, Takayuki. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1993. 62p. (In Japanese). Order Number 
DE93788460. Source: OSTI; NTIS; INIS. 

International Thermonuclear Experimental Reactor (ITER) project 
plans to utilize beryllium as a plasma facing material, because of 
its prominent advantages such as low Z, substantial oxygen getter- 
ing effect and low tritium trapping in the process of redeposition. 
Beryllium would also be essential as the neutron multiplier to 
achieve tritium breeding ratio higher than unity of solid breeder 
blanket. High temperature chemical compatibility of beryllium with 
various gases, metals and ceramics is the major concerns in the 
design of first wall, divertor and blanket as well as safety analysis 
in case of accidents such as LOCA (loss-of-coolant accident) and 
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LOVA. The present paper reviews the following subjects from view- 
point of thermodynamic database and chemical engineering of 
beryllium; (i) High temperature compatibility with gases (ii) High 
temperature compatibility with metals (iii) High temperature com- 
patibility with oxide ceramics (iv) High temperature compatibility 
with lithium ceramics (v) Multi-component phase diagrams of 
beryllium-lithium ceramic systems. (author). 


22485 (JAERI-M—93-001) Boll-off calorimetric measurement 
of Inductive heating energy in stability test of superconduct- 
ing magnet. Tsukamoto, Hideo (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Wadayama, Yoshihide; Koizumi, Norikiyo; Isono, Takaaki; Taka- 
hashi, Yoshikazu; Nishi, Masataka. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1993. 32p. (In Japanese). Order Number 
DE93788456. Source: OSTI; NTIS; INIS. 

Inductive heating method is applied to stability test of supercon- 
ducting magnet, because the method can heat the conductor so 
quickly. The apparatus for measuring the quantity of heat put into 
the conductor with this inductive heating method was made, and 
the measuring method approached to completion. The measuring 
method is that the volume of helium boil-off gas with inductive 
heating is measured and the quantity of heat put into the cable is 
calculated with the volume and evaporation heat of helium. Investi- 
gation of the reliability of the apparatus was performed by using 
the resistive heater, and it was found that the apparatus had fair 
accuracy. The quantity of inductive heat of the strand, conduit and 
heater respectively were estimated in the measurement of a cable- 
in-conduit type conductor. This measuring method is demonstrated 
to be applied to the calibration of the quantity of heat put into con- 
ductor in the stability test of superconducting magnet. (author). 


22486 (JAERI-M-93-017) Second international comparison 
on measuring techniques of tritium production rate for fusion 
neutronics experiments (ICMT-2). Maekawa, Fujio (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Maekawa, Hiroshi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1993. 63p. Order Number DE93788466. 
Source: OSTI; NTIS; INIS. 

An second international comparison on measuring techniques of 
tritium production rates for fusion neutronics experiments (ICMT-2) 
has been performed. The purpose is to evaluate the measurement 
accuracy of tritium production rates in the current measurement 
techniques. Two 14 MeV neutron source facilities, FNS at JAERI- 
Japan and LOTUS at EPFL-Switzerland, were used for this 
purpose. Nine groups out of seven countries participated in this 
program. A fusion simulated blanket assembly of simple-geometry 
was served as the test bed at each facility, in which Li-containing 
samples from the participants were irradiated in an uniform neutron 
field. The tritium production rates were determined by the partici- 
pants using their own ways by using the liquid scintillation counting 
method. Tritiated water sample with unknown but the same con- 
centration was also distributed and its concentration was measured 
to make a common reference. The standard deviation of measured 
tritium production rates among participants was about 10 % for 
both FNS and LOTUS irradiation levels: 4x10—'5 T-atoms/Li-atom 
and 1.6x10-'? T-atoms/Li-atom at a sample, respectively. This 
standard deviation exceeds the expected deviation of 5 % in this 
program. It is presumed that the deviation of 10 % is caused 
mainly by the systematic and unknown errors in a process of tri- 
tium extraction from the irradiated samples depending on each 
organization. (author). 


22487 (JAERI-M-93-018) Joint report of JAERI/USDOE col- 
laborative program on fusion neutronics: Induced radioactivity 
measurements in fusion neutron environment. Ikeda, Yujiro 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Konno, Chikara; Oyama, Yukio; 
Maekawa, Hiroshi; Kumar, A.; Kosako, Kazuaki; Nakamura, To- 
moo; Youssef, M.Z.; Abdou, M.A. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1993. 178p. Order Number DE93788469. 
Source: OSTI; NTIS; INIS. 

The selection of materials and design options for fusion device 
components depends crucially on the level of radioactivity and 
decay-heat induced in the components due to D-T neutron irradia- 
tion. A series of experiment of induced radioactivity has been 





carried out in the framework of the JAERV/USDOE collaborative 
program on fusion neutronics. The experiments aim to characterize 
induced radioactivities of fusion reactor structural components sub- 
jected to D-T neutron environment and to provide experimental 
data for verifying currently available calculation codes and their 
associated nuclear data libraries relevant to the activation. The ma- 
terials subjected were Fe, Ni, Cr, Mn-Cu alloy, Ti, Mo, Zr, Ta, W, 
Si, Mg, Al, V, Nb, and SS316, which were irradiated in various fu- 
sion neutron spectrum fields utilizing experimental configuration 
through Phase-lIC to Pase-lIIB. The cooling times applied ranged 
from 10 minutes to 7 days. The data were given as the integrated 
y-ray emission rate as well as y-ray spectrum (over 100 keV to 3 
MeV) at specific cooling times. Preliminary experimental analyses 
have been performed using four leading radioactivity codes: 
DKRICF, REAC*2, RACC and THIDA. This report summarizes all 
of experimental results along with the data required for the succes- 
sive experimental analysis. (author). 


22488 (JAERI-M—93-044) Evaluation on sweep gas pres- 
sure drop in fusion blanket mock-up for in-pile test. |shitsuka, 
Etsuo (Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). 
Oarai Research Establishment); Kawamura, Hiroshi; Sagawa, 
Hisashi; Nagakura, Masaaki; Kanzawa, Toru. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1993. 29p. (In Japanese). Or- 
der Number DE93788472. Source: OSTI; NTIS; INIS. 

In the ITER/CDA (Conceptual Design Activity) of a tritium breed- 
ing blanket, Japan have proposed the pebble-typed blanket. The 
in-pile mock-up test will be preparing in JMTR (Japan Materials 
Testing Reactor) for Japanese engineering design with the pebble- 
typed blanket. Therefore, the He sweep gas pressure drop in the 
pebble bed was measured for the design of the mock-up used on 
in-pile test. From the results of this test, it was clear that the pres- 
sure drop was predicted on Kozeny- Carman's equation within +25 
=~ -60 %, and that the pressure drop was not affected by moisture 
concentration (< 100 ppm). (author). 


22489 (JAERI-M-93-048) Electron beam irradiation experi- 
ments of a divertor module at KFA. Suzuki, Satoshi (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Akiba, Masato; Araki, Masanori; Linke, 
J.; Duwe, R.; Wallura, E. Japan Atomic Energy Research inst., 
Tokyo (Japan). Mar 1993. 30p. (in Japanese). Order Number 
DE93788471. Source: OSTI; NTIS; INIS. 

This report presents the results of high heat flux experiment for a 
divertor mock-up by the use of an electron beam test system at 
KFA. The experiments were carried out at KFA on 1992 February 
under a collaboration between Japan and the European Commu- 
nity. The saddle-type divertor module, which was developed for 
ITER (International Thermonuclear Experimental Reactor), was 
tested at JUDITH (Juelicher Divertor Test Facility Hot Cells) in 
KFA. JUDITH is an electron beam test facility which can test 
radioactive materials. In this experiments, a thermal cycling experi- 
ment was performed at a heat flux of 15 MW/m? to simulate the 
divertor plates in ITER. Moreover, a screening experiment and a 
disruption simulation experiment were carried out. As a result of 
the thermal cycling experiment, damage of the module, such like 
the detachment of the armor tile or the degradation of the thermal 
response, was not found during the experiment. No crack was ob- 
served at the surface of the module. In the screening experiment, 
the divertor module could withstand against a surface heat flux of 
16 MW/m? with a duration of 20 s. In disruption simulation experi- 
ment, the expected surface heat flux of 600 MW/m? was applied to 
the module at a duration of 90 ms. (author). 


22490 (JAERI-M-93-049) Summary report for IAEA CRP on 
lifetime prediction for the first wall of a fusion machine (JAERI 
contribution). Suzuki, Satoshi (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Araki, Masanori; Akiba, Masato. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1993. 32p. Order Number DE93788473. 
Source: OSTI; NTIS; INIS. 

IAEA Coordinated Research Program (CRP) on ‘Lifetime Predic- 
tion for the First Wall of a Fusion Machine’ was started in 1989. 
Five participants, Joint Research Centre (JRC-Iispra), The NET 
team, Kernforschungszentrum Karlsruhe (KfK), Russian Research 
Center and Japan Atomic Energy Research Institute, contributed in 
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this activity. The purpose of the CRP is to evaluate the thermal fa- 
tigue behavior of the first. wall of a next generation fusion machine 
by means of numerical methods and also to contribute the design 
activities for ITER (international Thermonuclear Experimental Re- 
actor). Thermal fatigue experiments of a first wall mock-up which 
were carried out in JRC-ispra were selected as a first benchmark 
exercise model. All participants performed finite element analyses 
with various analytical codes to predict the lifetime of the simulated 
first wall. The first benchmark exercise has successfully been fin- 
ished in 1992. This report summarizes a JAERI’s contribution for 
this first benchmark exercise. (author). 


22491 (JAERI-M-—93-064) Studies on cooling by liquid he- 
lium in a large-scale cryopump of the neutral beam injector 
and its pumping performances of hydrogen gas and helium 
gas. Shibanuma, Kiyoshi (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1993. 
136p. (In Japanese). Order Number DE93788470. Source: OSTI; 
NTIS; INIS. 

To develop a large-scale cryopump for hydrogen gas and helium 
gas in the JT-60 neutral beam injector (NBI), it is necessary to 
solve two critical issues, i,e., one is stable cooling of the cryopump 
composed of six cryopanels by liquid helium, and the other is sta- 
ble pumping of hydrogen gas and helium gas by the cryopump 
installed in the NBI vacuum chamber composed of complicated 
structures. That is, it is necessary to establish the following analyti- 
cal methods: for cooling the cryopump, (1) heat transfer of a 
multi-layer insulation around the pipe for liquid helium supply, (2) 
flow distribution of two-phase helium in parallel channels, and for 
pumping hydrogen gas and helium gas by the cryopump, (3) pres- 
sure distribution in an arbitrary three-dimensional structure during 
pumping of hydrogen gas and helium gas by the cryopump. To 
solve the critical issues, newly-developed analytical methods are 
proposed, and shown to be valid by the comparison with experi- 
ment. Based on the analytical methods, the design method of the 
large-scale cryopump for hydrogen gas and helium gas in the NBI 
vacuum chamber composed of complicated structures was estab- 
lished. (author) 60 refs. 


22492 (Jue+-2647) Sputtering of amorphous carbon lay- 
ers studied by laser induced fluorescence. Pasch, E. 
Forschungszentrum Juelich GmbH (Germany). inst. fuer Plasma- 
physik; Essen Univ. (Gesamthochschule) (Germany). Jul 1992. 
124p. (In German). Order Number DE93785794. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In order to minimize the radiation losses, it is desirable to keep 
the plasmas in nuclear fusion devices free of high-Z-impurities. 
Therefore, the walls of TEXTOR and other tokamaks are covered 
with thin layers of amorphous carbon layers (a-C:H) or amorphous 
carbon/boron layers (a-C/B:H). The sputtering behaviour of these 
layers has been studied under bombardment by Ar’ ions with 
energies of 1.5 keV and current densities of a few mA/cm?. Investi- 
gations of these coatings were carried out with the object to 
measure the velocity distribution of the sputtered atoms and the 
sputtered yields by laser induced fluorescence in the vacuum ultra- 
violet. (orig.). 


22493 (LBL-33603) Experimental test of hole-coupled FEL - 
resonator designs using a CW-HeNe laser. Leemans, W.P.; 

Wallace, E.W.; Xie, M.; Kim, K.J. Lawrence Berkeley Lab., CA 

(United States). Jan 1993. 8p. Sponsored by USDOE, Washington, 

DC (United States). DOE Contract AC03-76SF00098. (ESG— 

246;CONF-930159-20: OE/LASE '93: International Society for 

Optical Engineering (SPIE) conference, Los Angeles, CA (United 

States), 16-23 Jan 1993). Order Number DE93010439. Source: 

OSTI; NTIS; GPO Dep. 

We report on ongoing experiments and simulations which model 
the performance of hole-coupled resonators. We have previously 
studied a hole-coupled resonator which was well inside the stable 
region (stability parameter g = —0.8). In the far field, good agree- 
ment between experiment and simulation was obtained for both the 
intracavity and outcoupled mode-profile. The present study involves 
a resonator with a stability parameter of —0.987, identical to the 
stability parameter of the proposed Infrared Free Electron Laser 
(IRFEL) at Lawrence Berkeley Laboratory. The experiments were 
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carried out with a frequency stabilized CW-HeNe laser beam at a 
wavelength of 632.8 nm. Both intracavity and outcoupled mode 
profiles and power levels were measured. The simulations were 
done using the code HOLD, which is based on the Fresnel 
approximation for the Huygens kernel. Within the experimental un- 
certainties, magnified due to the 1/(1+g) dependence of the mode 
characteristics on errors in measured resonator parameters, we 
have obtained fair agreement between experiment and simulation. 


22494 (NIFS-190) Design study on divertor plates of Large 
Helical Device (LHD). Noda, N. (and others); Kubota, Y.; Sagara, 
A. National Inst. for Fusion Science, Nagoya (Japan). Oct 1992. 
18p. Order Number DE93788621. Source: OSTI; NTIS; INIS. 

A conceptual design has been completed for the divertor plates 
of the Large Helical Device (LHD, R = 3.9 m, a, = 50 = 60 cm, B, 
= 3 x 4T/superconducting coils of NbTi) and the detailed technical 
design is now in progress. The design concept and the status of 


research and development (R and D) programs are described. (au- 
thor). 


22495 (NIFS—196) Pumping experiment of water on B and 
LaB, films with electron beam evaporator. Mori, Takahiro (Muro- 
ran Inst. of Tech., Hokkaido (Japan)}; Hanaoka, Yutaka; Akaishi, 
Kenya; Kubota, Yusuke; Motojima, Osamu; Mushiaki, Motoi; Fu- 
nato, Yasuyuki. National Inst. for Fusion Science, Nagoya (Japan). 
Oct 1992. 21p. Order Number DE93788264. Source: OSTI; NTIS; 
INIS. 

Pumping characteristics of water vapor on boron and lanthanum 
hexaboride films formed with an electron beam evaporator have 
been investigated in high vacuum of a pressure region between 
10-4 and 10-° Pa. Measured initial maximum pumping speeds of 
water for fresh B and LaBg films on substrates with a deposition 
amount from 2.3 x 102! to 6.7 x 10°! molecules-m~* are 3.2 = 4.9 
m°.s—'.m—?, and maximum saturation amounts of adsorbed water 
on these films are 2.9 x 102° ~ 1.3 x 10°’ HsO molecules-m-®. 
(author). 


22496 (NIFS-MEMO-8) Design of intense neutron source 
for fusion material study and the role of universities. Ishino, 
Shiori (ed.). National Inst. for Fusion Science, Nagoya (Japan). Jan 
1993. 192p. (In Japanese). Order Number DE93788455. Source: 
OSTI; NTIS; INIS. 

Need and requirement for the intense neutron source for fusion 
materials study have been discussed for many years. Recently, 
international climate has been becoming gradually maturing to con- 
sider this problem more seriously because of the recognition of 
crucial importance of solving materials problems for fusion energy 
development. The present symposium was designed to discuss the 
problems associated with the intense neutron source for material 
irradiation studies which will have a potential for the National Insti- 
tute for Fusion Science to become one of the important future 
research areas. The symposium comprises five sessions; first, the 
role of materials research in fusion development strategies was 
discussed followed by a brief summary of current IFMIF (Interna- 
tional Fusion Materials Irradiation Facility) activity. Despite the 
pressing need for intense fusion neutron source, currently available 
neutron sources are reactor or accelerator based sources of which 
FFTF and LASREF were discussed. Then, various concepts of in- 
tense neutron source candidates were presented including ESNIT, 
which are currently under design by JAERI. In the fourth session, 
discussions were made on the study of materials with the intense 
neutron source from the viewpoint of materials scientists and engi- 
neers as the user of the facility. This is followed by discussions on 
the role of universities from the two stand points, namely, fusion ir- 
radiation studies and fusion materials development. Finally 
summary discussions were made by the participants, indicating im- 
portant role fundamental studies in universities for the full utilization 
of irradiation data and the need of pure 14 MeV neutron source for 
fundamental studies together with the intense surrogate neutron 
sources. (author). 


22497 (ORNL/FTR-4444) [Intense neutron sources for 
fusion materials studies]: Foreign trip report, September 18- 
October 2, 1992. Bloom, E.E.; Saltmarsh, M.J. Oak Ridge National 
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Lab., TN (United States). 26 Oct 1992. 17p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93009782. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of the trip was too participate in the International 
Energy Agency (IEA) Workshop on Intense Neutron Sources for fu- 
sion materials studies (Saltmarsh and Bloom); to discuss neutron 
source design issues with groups at Kemforschungszentrum Karl- 
sruhe (KfK), Germany; the Culham and Joint European Torus 
(JET) Laboratories in the United Kingdom (Saltmarsh); and the In- 
stitut for Festkorperforschung, KFA Juelich, to discuss recent 
progress in fusion materials research and development (Bloom). 


22498 (PPPL-2886) ASPECT: An advanced specified- 
profile evaluation code for tokamaks. Stotler, D.P.; Reiersen, 
W.T.; Bateman, G. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Mar 1993. 63p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE93011500. Source: OSTI; NTIS; INIS; GPO Dep. 

A specified-profile, global analysis code has been developed to 
evaluate the performance of fusion reactor designs. Both steady- 
state and time-dependent calculations are carried out; the results 
of the former can be used in defining the parameters of the latter, 
if desired. In the steady-state analysis, the performance is com- 
puted at a density and temperature chosen to be consistent with 
input limits (e.g., density and beta) of several varieties. The calcu- 
lation can be made at either the intersection of the two limits or at 
the point of optimum performance as the density and temperature 
are varied along the limiting boundaries. Two measures of perfor- 
mance are available for this purpose: the ignition margin or the 
confinement level required to achieve a prescribed ignition margin. 
The time-dependent calculation can be configured to yield either 
the evolution of plasma energy as a function of time or, via an iter- 
ation scheme, the amount of auxiliary power required to achieve a 
desired final plasma energy. 


22499 (PPPL—2897) Low Z impurity ion extraction from 
TFTR ion sources. Kamperschroer, J.H.; Grisham, L.R.; Newman, 
R.A.; O’Connor, T.E.; Stevenson, T.N.; von Halle, A.; Williams, 
M.D.; Wright, K.E. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Apr 1993. 38p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE93011978. Source: OSTI; NTIS; INIS; GPO Dep. 

TFTR deuterium neutral beams have been operated unintention- 
ally with significant quantities of extracted water ions. Water has 
been observed with an Optical Multichannel Analyzer (OMA) during 
beam extraction when small water leaks were present within the 
arc chamber. These leaks were thermally induced with the contam- 
ination level increasing linearly with pulse length. 6% of the beam 
current was attributed to water ions for the worst leak, correspond- 
ing to an instantaneous value of 12% at the end of a 1.5 s pulse. 
A pre-calorimeter collimator was damaged as a result of this oper- 
ation. A similar contamination is observed during initial operation of 
ion sources exposed to air. This latter contamination is attributed to 
the synthesis, from adsorbed air, of either D2O or the indistinguish- 
able NDs. Initial operation of new ion sources typically produces a 
contamination level of ~2%. These impurities are reduced to unde- 
tectable levels after 50 to 100 beam pulses. Once a water 
molecule is present in the plasma generator, it is predominantly 
ionized rather than dissociated, resulting in the extraction of only 
trace amounts of hydrogenated ions. The addition of water to the 
extracted beam also reduces the optimum perveance, moving the 
typical underdense operating point closer to optimum, causing the 
frequency of grid faults to increase. Close to 90% of the water ex- 
tracted from ion sources with water leaks was deuterated, implying 
that the potential exists for the production of tritiated water during 
TFTR'’s forthcoming DT operation. Isotope exchange in the plasma 
generator takes piace rapidly and is believed to be surface 
catalyzed. The primary concern is with O implanted into beam ab- 
sorbers recombining with tritium, and the subsequent hold up of 
T20 on cryopanels. Continuous surveillance with the OMA diag- 
nostic during DT operation will ensure that ion sources with 
detectable water are not operated with tritium. 


22500 (PPPL-CFP-—2802) Two frequency ICRF operation on 
TFTR. Rogers, J.H. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); Majeski, R.; Wilson, J.R.; Hosea, J.C.; Schilling, G.; 





Stevens, J.; Phillips, C.K.; Rasmussen, D.A. Princeton Univ., NJ 
(United States). Plasma Physics Lab. [1993]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-9304112—1: 10. topical conference on radio 
frequency power in plasmas, Boston, MA (United States), 1-3 Apr 
1993). Order Number DE93011961. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Modifications have been made recently to aliow two of the ICRF 
antennas (bays L and M) on TFTR to operate at either of two 
frequencies, 43 MHz or 64 MHz. This was accomplished by length- 
ening the resonant loops (2A at 43 MHz, 3A at 64 MHz) and 
replacing the conventional quarter wave impedance transformers 
with a tapered impedance design. The other two antennas (bays K 
and N) will operate at a fixed frequency, 43 MHz. The two fre- 
quency operation will allow a combination of *He-minority and 
H-minority heating at near full field on TFTR. The higher frequency, 
64 MHz, may also be useful in direct electron heating and current 
drive experiments at lower toroidal fields. Models of the antenna, 
resonant loops and impedance matching system are presented. 


22501 (SAND-92-2075) An experimental investigation of 
radioactivity induced by ions associated with the operation of 
pulsed-power accelerators. Vosburg, S.K. (Sandia National 
Labs., Albuquerque, NM (United States)); Ruiz, C.L.; Cooper, 
G.W.; Schmidlapp, F.A. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1993. 91p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93011478. Source: OSTI; NTIS; GPO Dep. 

Energetic light ion beams are being studied in Sandia National 
Laboratories’ Particle Beam Fusion Accelerator Il (PBFA II) for the 
purpose of studying the physics of applied B-diodes with the hope 
that these beams can be applied to inertial confinement fusion. 
These beams induce nuclear reactions both in the diode itself and 
in the materials surrounding the diode. A series of experiments 
was conducted wherein samples of metals typically used in the 
diode/gas cell region of PBFA Il were exposed to ion beams at en- 
ergies expected to be achieved in PBFA Il. The metals studied 
were aluminum alloys 2024 and 6061, brass, copper, inconel alloys 
625 and 718, Stainless Steel 204, tantalum, fitanium, and tungsten. 
The ion beams studied consisted of protons at energies of 6, 12, 
and 19 MeV; deuterons at 6 MeV; Lithium-7 at energies of 10, 15, 
20, and 30 MeV; Lithium-6 at 30 MeV; and Boron-10 and Boron-11 
at 30 MeV. The induced activity of each sample was measured as 
a function of time with an ion chamber and was used to estimate 
the rate at which the initial short-lived activity of the sample de- 
cayed. In addition, the activity of each sample was periodically 
measured with a Geiger counter in contact with the irradiated sur- 
face of the sample, was normalized to the total amount of energy 
incident on the sample, and was used as a basis to compare the 
amount of activity generated per mega-joule of energy for each 
sample. Additionally, gamma-ray spectra of the activated samples 
were collected using a germanium detector, and these spectra 
were analyzed qualitatively to identify the long-lived radioisotopes 
present in the sample. 


22502 (UCRL-CR-109547) The hydraulic analysis of cylin- 
drical Flibe jets in a HYLIFE-II ICF reactor. Chen, X.M. (California 
Univ., Berkeley, CA (United States). Dept. of Nuclear Engineering); 
Schrock, V.E.; Peterson, P.F. Lawrence Livermore National Lab., 
CA (United States); California Univ., Berkeley, CA (United States). 
Dept. of Nuclear Engineering. 10 Mar 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920607-—20: 10. topical meeting on technology of 
fusion energy, Boston, MA (United States), 7-12 Jun 1992). Order 
Number DE93009234. Source: OSTI; NTIS; GPO Dep. 

In HYLIFE, a conceptual design of inertial confinement fusion re- 
actors, a liquid jet array is proposed to protect the reactor chamber 
from fusion radiation. During the pulse of fusion the jets will sustain 
severe neutron and X-ray heating. Since the high energy neutrons 
can penetrate the material fairly well, they induce a nearly uniform 
and very large pressure rise within each jet. This energy is de- 
posited within nanoseconds or much faster than the time scale for 
fluid dynamic relaxation. The analysis of the relaxation of the liquid 
jets in a HYLIFE reactor is therefore important for understanding 
the configuration of the liquid blanket, which is directly related with 
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the vapor and liquid impacts on the chamber wall. The correct esti- 
mation of these impacts will allow designers to optimize the cost 
and strength of the reactor. The calculations for the cylindrical 
lithium jets in the HYLIFE-I reactor were done previously by using 
a compressible flow mode and a soft sphere equation of state de- 
veloped by Young. A similar equation of state model for Flibe, the 
HYLIFE-II blanket material, was recently developed. This equation 
of state allows us to use the same compressible analysis code to 
calculate the pressure field in the Flibe jets and to estimate the up- 
per bound of Flibe tension limit. With these results we can predict 
the possibility of the liquid breakup and the momentum distribution 
generated by relaxation and breakup. 


22503 (UCRL-CR-109690) The soft-sphere equation of 
state of liquid Flibe. Chen, X.M. (California Univ., Berkeley, CA 
(United States). Dept. of Nuclear Engineering); Schrock, V.E.; Pe- 
terson, P.F. Lawrence Livermore National Lab., CA (United 
States); California Univ., Berkeley, CA (United States). Dept. of 
Nuclear Engineering. 10 Mar 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(UCB-NE-4181;CONF-920607-—21: 10. topical meeting on technol- 
ogy of fusion energy, Boston, MA (United States), 7-12 Jun 1992). 
Order Number DE93009323. Source: OSTI; NTIS; INIS; GPO Dep. 

Molten Flibe (LizBeF,4) salt is a candidate material for the liquid 
blanket in the HYLIFE-III inertia confinement fusion reactor. The 
thermodynamic properties of the material are very important for the 
study of the thermohydraulic behavior of the concept design, par- 
ticularly, the compressible analysis of the blanket isochoric heating 
problem. In this paper, a soft sphere model of equation of state, 
which was used for describing liquid metals previously, is deployed 
with slight modifications for fitting the available experimental data 
for liquid Flibe. It is found that within the available temperature 
range the model gives a good agreement with density, enthalpy 
and speed of sound. Additionally the model provides reasonable 
isotherms, spinodal line and predicts a “critical point’. The results 
show that the model has good thermodynamic behavior, although 
for a material like Flibe the “critical point” phenomenon is much 
more complex than pure component material. 


22504 (UCRL-ID-110129) CFARMHD - A MathCAD PC 
program to evaluate performance and economics of CFARII fu- 
sion reactors. Logan, B.G. Lawrence Livermore National Lab., CA 
(United States). 27 Jul 1992. 83p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93009443. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a PC computer program “CFARMHD”, de- 
veloped to evaluate the performance (MHD cycle efficiency) and 
economics (Cost-of-Electricity CoE) for pulsed fusion reactors us- 
ing the Compact Fusion Advanced Rankine |] (CFARII) MHD 
Balance of Plant (BoP). The CFARII concept to which this code ap- 
plies is generic to any fusion driver which can be characterized by 
an assumed yield Y (GJ), target gain G, and unit cost ($/joule 
driver). The CFARMHD code models the sizes, masses, energies, 
mass flows and powers corresponding to the physical systems and 
optimizes them to minimize CoE for given Y, G, Wjoule, and choice 
of material for the working fluid (cast as solid spherical shells 
around the target). A description of the models used in the 
CFARMHD code is given in Section 11, and the CoE minimization 
procedure used in the code is described in Section Ill. 


22505 (UCRL-ID-111075) Comparison of evaluated and ex- 
perimental cross section data used in TFTR shielding. 
Plechaty, E.F. Lawrence Livermore National Lab., CA (United 
States). 25 Jun 1992. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007404. Source: OSTI; NTIS; INIS; GPO Dep. 

The gamma-ray production and neutron interaction cross sec- 
tions in the ENDF/B-V and ENDL evaluated data libraries are 
compared to Lawrence Livermore National Laboratory's Pulsed 
Sphere Experiments. The ENDF/B-V photon interaction cross sec- 
tions are compared to recent evaluated photon data in EPDL89. 
The data compared are important to the fusion reactor shielding 
community. The results of a preliminary calculation of 14.1 MeV 
neutrons through 1.5 meters of concrete are also presented. 
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22506 (UCRL-ID-112091) Design studies for the ITER- 
HARD toroidal field coll. Perfect, S.A. Lawrence Livermore 
National Lab., CA (United States). 22 Oct 1992. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE93011713. Source: OSTI; NTIS; 
GPO Dep. 

Finite element analysis of the ITER-HARD toroidal field coils re- 
veals that the winding pack components will be stressed beyond 
their allowable limits by the loads imparted at the end-of-burn 
phase of operation. Modifications to the HARD design have been 
shown to improve the stress states developed within the winding 
pack but indicate that further development of design and materials 
may be necessary. Preliminary analyses indicate that alternate de- 
sign concepts may be easier to fabricate and may improve the 
reliability of the coils. 


22507 (UCRL-JC—107949) Brominated polystyrene at pres- 
elected atom %. Buckley, S.R.; Overturf, G.E.; Cook, R.C. 
Lawrence Livermore National Lab., CA (United States). Jan 1992. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9109319-3: 8. target fabrication 
specialists’ meeting, Albuquerque, NM (United States), 23-26 Sep 
1991). Order Number DE93009295. Source: OSTI; NTIS; INIS; 
GPO Dep. 

One aspect of inertial confinement fusion research is the study 
of the interaction of high energy light with materials containing 
varying concentrations of a wide range of dopant atoms. These 
dopant atoms may serve as sensitive diagnostics or as modifiers of 
material properties. In most of the ICF applications for doped mate- 
rials, control of the dopant level is critical, as is control of the 
material properties, largely from a fabrication point of view. For 
these reasons many of the needed materials are not available 
commercially. To meet our needs we have developed a significant 
materials development effort which focuses on the covalent inclu- 
sion of dopant atoms into carbon based polymer systems. In the 
work presented here we report on the preparation and properties 
of partially brominated polystyrene. We will first explain how the 
material is synthesized and how the level of bromine is controlled. 
We will then discuss our characterization of the material and finish 
with a brief discussion of fabrication and material uses. 


22508 (UCRL-JC—108691) D-T and Dz retention in plastic 
shells. Sanchez, J.; Collins, G.; Fearon, E. Lawrence Livermore 
National Lab., CA (United States). 24 Oct 1991. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-911132-22: 38. national symposium of the 
American Vacuum Society, Seattle, WA (United States), 11-15 Nov 
1991). Order Number DE93009311. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of this paper is to describe recent developments to- 
ward manufacturing plastic direct drive targets containing ~50 atm 
(at 25°C) deuterium tritium (D-T). Contemporary plastic microbal- 
loons are typically composed of three layers. The first layer is a 
thin polystyrene mandrel, the second is a thin Poly(vinyl alcohol) 
(PVA) coating used as the hydrogen permeation barrier, and the 
third is a thick plasma polymer coating (CH;.3) that acts as both 
the structural support and the ablater for these targets. Although 
the PVA layer provides an adequate permeation barrier for D2 gas, 
the radiation damage from tritium degrades the permeation charac- 
teristics of PVA. In this paper we will describe: (1) measurements 
of the D2 leak rate into and out of plastic targets, (2) the effect 
heat treatment has on the permeability of plastic targets, (3) a non- 
linear dependence of the permeability on the pressure gradient 
across the shell due to internal and external D2 pressure, (4) an 
efficient D2 gas fill procedure, (5) measurements of the D-T leak 
rate out of targets that were filled using previous fill procedures, (6) 
measurements of the D-T leak rate out of targets that were filled 
using a new fill procedure that reduces the free radical decomposi- 
tion of the PVA, (7) radiation catalyzed exchange and surface 
damage of the targets, and (8) a proposed procedure for delivering 
D-T filled plastic targets 


22509 


(UCRL-JC—109333) Physics of tokamak scrape-off 
layer confinement. Cohen, R.H. Lawrence Livermore National 
Lab., CA (United States). 5 Mar 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
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(CONF-920142-4: International topical conference on new ideas in 
tokamak confinement, La Jolla, CA (United States), 27-29 Jan 
1992). Order Number DE93011949. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Confinement in the scrape-off layer (SOL) of a tokamak is be- 
lieved to be governed by classical flows along magnetic field lines 
terminated by sheaths, and turbulent transport across field lines. In 
this paper we review how these two effects conspire to establish 
the width of the SOL, and survey recent and ongoing work on 
mechanisms for turbulence in SOL's. The beneficial relationship 
between scrape-off layer turbulence in mitigating the heat flux den- 
sity on divertors is noted, and tactics for actively altering SOL 
confinement so as to reduce the heat flux density are discussed. 


22510 (UCRL-JC—109893) Design of the Nova Upgrade 
laser system for ignition fusion experiments. Campbell, E.M. 
Lawrence Livermore National Lab., CA (United States). Oct 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9210315-2: 14. international 
conference on plasma physics and controlled nuclear fusion re- 
search, Wurzburg (Germany), Oct 1992). Order Number 
DE93009077. Source: OSTI; NTIS; INIS; GPO Dep. 

A 1-2 Mj, 500 TW 0.35 um solid state laser has been proposed 
to demonstrate the scientific feasibility of ICF at laboratory scale 
for national security applications and to develop ICF technology 
and science for long term commercial electric power generation 
and for basic scientific applications. In this paper we describe the 
design of this facility, designated by LLNL as the Nova Upgrade. 
This facility consists of a frequency converted neodymium-doped 
glass laser utilizing advanced optical components and a cost effec- 
tive multipass architecture and a target area capable of safely 
containing TN fusion yields up to 45 Md. 


22511 (UCRL-JC—110035) Nova Upgrade mission and de- 
sign. Campbell, E.M.; Hogan, W.J.; Lowdermilk, W.H. Lawrence 
Livermore National Lab., CA (United States). Mar 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-920607—24: 10. topical meeting on tech- 
nology of fusion energy, Boston, MA (United States), 7-12 Jun 
1992). Order Number DE93009556. Source: OSTI; NTIS; GPO 
Dep. 

The expeditious demonstration of ignition and gain in a labora- 
tory Inertial Confinement Fusion (ICF) target has been identified by 
the National Academy of Sciences (NAS) and the Fusion Policy 
Advisory Committee (FPAC) as “the highest priority of the ICF Pro- 
gram.” Assuming that the near-term NAS-recommended 
preparatory milestones are met, they also concluded that the pro- 
posed Nova Upgrade would be the most expeditious way of 
achieving that goal. The Nova Upgrade would consist of an ad- 
vanced, cost effective Nd:glass laser that would deliver 1-2 MJ of 
0.35 gm light to a target chamber for indirect drive target experi- 
ments in which as much as 20 MJ of thermonuclear yield could 
result. After achieving ignition and gain, further experiments on the 
facility will allow development of optimized targets for Inertial Fu- 
sion Energy (IFE) reactors, simulation of some aspects of ion 
beam targets, and development of reactor first wall concepts. The 
targets developed on Nova Upgrade will potentially be suitable for 
use in an early, low-power engineering test facility (ETF) as the 
next step in IFE development. 


22512 (UCRL-JC—110094) A new multichannel soft x-ray 
framing camera for fusion experiments. Ze, F.; Kauffman, R.L.; 
Kilkenny, J.D.; Wielwald, J.; Bell, P.M.; Hanks, R.; Stewart, J.; 
Dean, D.; Bower, J.; Wallace, R. Lawrence Livermore National 
Lab., CA (United States). 20 Mar 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920362—43: 9. topical conference on 
high-temperature plasma diagnostics, Santa Fe, NM (United 
States), 15-19 Mar 1992). Order Number DE93009302. Source: 
OSTI; NTIS; GPO Dep. 

Two dimensional, time resolved x-ray imaging is a principal tech- 
nique used to study hot plasmas produced in laser heated targets. 
It can be used to study laser energy deposition within the irradia- 
tion spot, the spatial and temporal dependence of laser to x-ray 
conversion efficiency, electron transport and density profiles, mass 





ablation rates as well as x-ray driven implosions in inertial confine- 
ment fusion experiments. We have successfully developed a new 
soft x-ray framing camera which will allow us to record two- 
dimensional images at different times almost simultaneously. It is a 
broad band diagnostic (100 eV< Ah,/ < 400 eV) having three 
channels which can obtain x-ray images at four different times from 
laser driven targets. Its current configuration includes one 500 eV, 
one 1.0 keV and one ~2.5 key channels. The two low energy 
channels resulted from pairing transmission filters to grazing x-ray 
mirrors. Other channel options can be implemented easily to mea- 
sure other x-ray energies. Four different striplines coated on a 
microchannel plate are gated at different times. Each strip records 
three different images taken nearly simultaneously, one image per 
channel. The result is twelve x-ray images on film, four images per 
channel taken at four different times, with a nominal resolution of 
approximately 100 ps per image. The diagnostic’s spatial resolution 
is approximately 10 ym. We have already fielded this new instru- 
ment during x-ray conversion experiments, using both low and high 
Z targets driven by ins-2ns, “flat top” laser pulses. We will show 
the details of the instrument design and sample results from con- 
version experiments. 


22513 (UCRL-JC—110221) Pulse control in an accelerator 
for heavy-ion fusion. Sharp, W.M. (Lawrence Livermore National 
Lab., CA (United States)); Barnard, J.J.; Yu, S.S. Lawrence Liver- 
more National Lab., CA (United States). 1 Oct 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9208109-78: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93009527. Source: OSTI; NTIS; GPO Dep. 

In induction accelerators proposed for heavy-ion fusion, the ion 
beam is usually confined longitudinally by an axial electric field tai- 
lored to balance the space-charge field. Since generating such 
electric field “ears” is costly and imprecise, it is important to know 
how frequently the ears must be applied and what errors in the 
waveform are tolerable. For practical parameters, cell breakdown is 
found to impose the principal limit on the spacing of the accelera- 
tion modules applying the ear field. Also, it is demonstrated that 
ear fields may be approximated in several ways by discrete field 
steps with little impairment of the longitudinal confinement. 


22514 (UCRL-JC—-110743) A 1 MW free electron maser for 
fusion applications. Urbanus, W.H. (Associatie Euratom-FOM, 
Nieuwegein (Netherlands). FOM-Instituut voor Plasmafysica); Best, 
R.W.B.; Verhoeven, A.G.A.; van der Wiel, M.J.; Caplan, M.; Brat- 
man, V.L.; Denisov, G.G.; Varfolomeev, A.A. Lawrence Livermore 
National Lab., CA (United States). 19 May 1991. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920315-45: 3. European particle accelerator 
conference (EPAC-3): Accelerators for special applications, Berlin 
(Germany), 24-28 Mar 1992). Order Number DE93009555. Source: 
OSTI; NTIS; GPO Dep. 

The basic design is given for our electrostatic free-electron mas- 
ter, FEM, producing a 1 MW cw output in the 140-250 GHz range. 
FEM simulations, the electron beam line, the undulator and the mil- 
limetre wave system are discussed. 


22515 (UCRL-JC—111393) Fusion laser oscillator and 
pusle-forming system using integrated optics. Wilcox, R.B.; 
Behrendt, W.; Browning, D.F.; Speck, D.R.; VanWonterghem, B.M. 
Lawrence Livermore National Lab., CA (United States). Jan 1993. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930135—1: International sympo- 
sium on advanced electronic and optoslectronic materials, Los 
Angeles, CA (United States), 20-23 Jan 1993). Order Number 
DE93009286. Source: OSTI; NTIS; GPO Dep. 

In order to demonstrate new technology for the proposed Na- 
tional Ignition Facility (NIF), we are currently building a 5-kilojoule 
laser called Beamlet. The oscillator and pulse shaping system for 
Beamlet represents a major technological improvement over previ- 
ous designs. This is true of the laser systems being considered for 
a NIF in general, but the pulse-forming system is a particularly rad- 
ical departure from the typical philosophy of master-oscillator 
design. Using integrated optics, fiber optics, and diode-pumped 
lasers instead of bulk optics and flashiamp-pumped lasers, this 
new master oscillator takes advantage of current technology to 
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make a system with numerous advantages. The requirements for a 
NM for greater flexibility and reliability necessitate this new ap- 
proach: the pulse-forming system for the Beamlet will demonstrate 
a subset of the capabilities required for a NIF. For the Beamlet we 
must produce a single 1-10 ns. shaped- and frequency-modulated 
pulse. The Beamlet needs only to generate square output pulses 
for technology demonstration purposes. but the input pulses must 
be shaped to compensate for gain saturation in the power ampli- 
fier. To prevent stimulated Brillouin scattering (SBS) from damaging 
the output optics, the output pulse must have some bandwidth, and 
thus the pulse-forming system phase modulates the input pulse. 
These requirements are very similar to those for the Nova master 
oscillator system, but Nova technology is not the best choice for 
the Beamlet. In developing an oscillator design for a fusion laser 
system, the system requirements are defined by the oscillator’s 
place in the overall laser architecture. Both Nova and the Beamiet 
use a master oscillator-power amplifier (MOPA) architecture. In a 
MOPA-laser architecture, a low-power oscillator is followed by a 
high-gain, high-power amplifier. if the output signal is to have a 
high signal-to-noise ratio (SNR), the oscillator-signal power must 
be high above the amplifier noise power. 


22516 (UCRL-JC—111540) Short pulse lasers for generation 
of fields exceeding 100 MG. Hammer, J.H.; Glinsky, M.; Kruer, 
W.; Tabak, M.; Wilks, S.; Woodworth, J. Lawrence Livermore Na- 
tional Lab., CA (United States). 6 Nov 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-921133-19: 6. international conference on 
megagauss magnetic field generation and related topics, Albu- 
querque, NM (United States), 9-12 Nov 1992). Order Number 
DE93013346. Source: OSTI; NTIS; GPO Dep. 

We consider the use of intense, short-pulse lasers for generation 
of ultra-high magnetic fields. 20 MG-level fields were observed in 
C0, laser-illuminated targets, however the recent development of 
Nd glass lasers capable of delivering several Joules in ~ 1 ps at 
intensities > 10'® W/cm* opens the possibility of much higher 
magnetic fields (B > 100 MG). Magnetic field generation is associ- 
ated with the efficient production of energetic electrons at high 
values of intensity x wavelength?, 1\*. 1\ is proportional to the 
square of the oscillating momentum of electronsin the laser EM 
field. For 142 > 101? W/em?-yum?, the electron motion becomes 
nonlinear and most of the absorbed energy appears as “hot” elec- 
trons. The absorption of laser energy has been observed to be ~ 
50% at 10'® W/cm?-um? and is predicted to the same or higher at 
10'® W/cm?-um?. The hot electron temperature is much. greater 
thanbackground temperatures and approaches the oscillatory en- 
ergy at high 1°. The new short pulse lasers reach high values of 
1A* at much higher intensity and energy density than long wave- 
length CO. lasers, which should lead to higher magnetic fields. 


22517 (UCRL-LR-105821-91-4, pp. 135-140) Preparation 
and properties of halogenated polystyrenes. Cook, R.C.; Over- 
turf, G.E. Ill; Buckley, S.R. Lawrence Livermore National Lab., CA 
(United States). [1991]. In /nertial confinement fusion quarterly re- 
port, July-October 1991: Volume 1, No. 4. 60p. Order Number 
DE92010723. Source: OSTI; NTIS. 

Many aspects of inertial confinement fusion research involve 
carbon-based materials containing varying concentrations of a wide 
range of dopant atoms. These atoms may serve as spectroscopic 
tracer diagnostics or be used to modify material properties. In pre- 
vious issues of this report Letts, et al. reported on brominated 
plasma polymer coatings and Cook reported on the synthesis and 
properties of an iron-doped polymer system. In most ICF applica- 
tions for doped materials, controlling the dopant level and the 
material properties are critical. Also, many of the materials we 
need are not available commercially. For these reasons, we have a 
significant materials development effort which focuses on the cova- 
lent inclusion of dopant atoms into carbon-based polymer systems. 
In the work presented here, we report how partially brominated and 
iodinated polystyrene are synthesized, how the level of dopant 
halogen is controlled, and how we characterize the materials. We 
then briefly discuss fabrication options and material uses. 


22518 (UCRL-LR—105821-91-4, pp. 141-146) DT-filled, plas- 
tic direct-drive targets. Collins, G.W.; Sanchez, J.J.; Fearon, E.M. 
Lawrence Livermore National Lab., CA (United States). [1991]. In 
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Inertial confinement fusion quarterly report, July-October 1991: Vol- 
ume 1, No. 4. 60p. Order Number DE92010723. Source: OSTI; 
NTIS. 

This paper describes recent developments toward manufacturing 
plastic direct-drive targets containing ~50 atm (at 25°C) deuterium- 
tritium (DT). Contemporary plastic shells are typically composed of 
three layers: a thin polystyrene mandrel, a thin polyvinyl! alcohol 
(PVA) coating used as the hydrogen-permeation barrier, and a 
thick plasma-polymer coating (CH, 3) that acts as both the struc- 
tural support and the ablator for these targets. Although the PVA 
layer provides an adequate permeation-barrier for D2 gas, the radi- 
ation damage from tritium degrades the permeation characteristics 
of PVA. To understand issues pertinent to developing plastic shells 
containing high-pressure DT ‘actually 25% D2,and 50% DT) gas, 
we reviewed the pressurization and depressurization of plastic 
shells with D2 gas. In this paper, we describe: (1) Measurements 
of the Do-leak rate into and out of plastic targets. (2) The effect 
heat treatment has on the permeability of plastic targets. (3) A non- 
linear dependence of the permeability on the pressure gradient 
across the shell due to internal and external D2 pressure. (4) An 
efficient D2 gas fill procedure. (5) Measurements of the DT leak 
rate for targets using previous fill procedures. (6) Measurements of 
the DT leak rate for targets filled using a new fill procedure that 
reduces the free-radical decomposition of the PVA. (7) Radiation- 
catalyzed exchange and surface damage of the targets. (8) A 
proposed procedure for delivering DT-filled plastic targets. 


22519 (UCRL-LR—105821-91-4, pp. 151-156) K- and L-shell 
X-ray spectroscopy of indirectly driven implosions. Hammel, 
B.A.; Keane, C.J.; Dittrich, T.R.; Kania, D.R.; Kilkenny, J.D.; 
Levedahl, W.K.; Turner, R.E. Lawrence Livermore National Lab.., 
CA (United States). [1991]. In Inertial confinement fusion quarterly 
report, July-October 1991: Volume 1, No. 4. 60p. Order Number 
DE92010723. Source: OSTI; NTIS. 

Time-resolved x-ray spectroscopy is a powerful technique for the 
study of hot, dense plasmas. This technique is essential in the 
investigation of laser-driven inertial confinement fusion, where neu- 
tron and x-ray emission are the only observable signatures of the 
compressed core conditions. High-speed detectors, available for x- 
ray measurement, provide a means of measuring the rapidly 
evolving plasma conditions in imploding capsules on picosecond 
time scales. We use x-ray spectroscopy to address a range of is- 
sues in our implosion experiments. By seeding the deuterium fuel 
with a high-Z gas, we can infer the time-dependent fuel density 
(from measurements of the Stark-broadened emission line profiles) 
and the electron temperature (from line ratios). In addition, by in- 
cluding a high-Z dopant in the pusher, we can study pusher 
conditions using both emission and absorption techniques. For im- 
plosions with relatively low pusher opacity, we seed the fuel with 
Ar and have used Cl as a pusher dopant. However, as we proceed 
toward higher-performance targets (through the use of laser-pulse 
shaping), the resulting increase in pusher opacity forces us to con- 
sider higher-Z elements, whose spectroscopic features appear at 
higher photon energy. Target-fabrication issues place real limits on 
which materials can be incorporated into the fuel. Transitions into 


the K-shell (n = 1) of Kr are too high in energy to be observed (~ 
13 keV). 


22520 (UCRL-LR-105821-91-4, pp. 157-164) High-energy x- 
ray ring-aperture microscope for Inertial confinement fusion 
experiments. Ress, D.B.; Lerche, R.A.; Da Silva, L.B.; Ciarlo, 
D.R.; Kania, D.R. Lawrence Livermore National Lab., CA (United 
States). [1991]. In /nertial confinement fusion quarterly report, July- 
October 1991: Volume 1, No. 4. 60p. Order Number DE92010723. 
Source: OSTI; NTIS. 

X-ray imaging is often used to diagnose inertial confinement fu- 
sion (ICF) targets. Because target areal densities are increasing, it 
has become desirable to image higher-energy x rays (hv > 4 keV); 
resolutions of a few micrometers are desired. Pinhole imaging can 
produce such images, but the small signal through the necessarily 
small aperture limits the usefulness of this technique. Increased 
throughput can be obtained using a grazing-incidence x-ray optic 
such as a Walter microscope, but it is particularly difficult to 
fabricate such optics to operate at high photon energies. Coded- 
aperture schemes provide a simpler method of increasing the 
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signal throughput, but at the expense of increased background 
noise in the coded image due to autocorrelation of the point-spread 
function (PSF). One of the simplest schemes, penumbral imaging, 
is particularly subject to autocorrelation background and cannot 
produce a finely grained irnage with a useful signal-to-noise ratio 
(SNR) unless the x-ray source is particularly bright. Fresnel zone- 
plate imaging has been used in ICF applications with good results. 
In this scheme, the degradation due to autocorrelation is to some 
extent compensated by the large signal throughput. A particularly 
promising scheme for inexpensive, high-resolution imaging of high- 
energy x rays makes use of an annular aperture to create a 
ring-aperture microscope (RAM). An annular aperture provides sig- 
nal throughout similar to that obtained in penumbral imaging, but 
with greatly reduced PSF autocorrelation. Previous work demon- 
strated the theoretical advantage of ring-aperture imaging over 
zone-plate coded- aperture imaging, and demonstrated the use of 
Wiener-filtered deconvolution to unfold an experimental image. 
Here, we derive the SNR for the RAM, based on both counting 
statistics and a film-noise model. Resolution is ultimately limited by 
the shape of the PSF, and this is calculated accurately using 
scalar diffraction theory. 


22521 (UCRL-LR—105821-91-4, pp. 169-177) Laser improve- 
ments for the precision Nova project. Powell, H.T.; Caird, J.A.; 
Murray, J.E., Thompson, C.E. Lawrence Livermore National Lab.., 
CA (United States). [1991]. In Inertial confinement fusion quarterly 
report, July-October 1991: Volume 1, No. 4. 60p. Order Number 
DE92010723. Source: OSTI; NTIS. 

In the summer of 1989, an effort to improve the precision of the 
Nova laser was begun. A higher degree of radiation-drive symme- 
try than is presently possible on Nova was needed to maintain 
hydrodynamic integrity for highly convergent target implosions. Rec- 
ognizing that significant improvements to our target diagnostic and 
fabrication capabilities were also required to successfully perform 
such stressful implosions, we formed the Precision Nova project in 
FY90 and defined its scope to include improvements in all three ar- 
eas. In their final report of May 1990, the National Academy of 
Sciences review of the U.S. effort in ICF identified the Precision 
Nova project and the associated target campaign as the most criti- 
cal element of the national ICF program. During the past two 
years, we have mounted a vigorous campaign to improve the Nova 
laser and we intend to complete the project in FY93. The Precision 
Nova project has three primary laser goals: (1) To routinely deliver 
an energy of 40 kJ at 3w (0.35 gm) to targets in temporally shaped 
pulses several nanoseconds long. (2) To obtain a power balance of 
5-10% rms among the ten beams over the complete duration of an 
appropriately shaped pulse. (3) To achieve a beam-pointing preci- 
sion on targets of 30 microm (10 microrad) rms for each of the 10 
beams. These numbers are to be compared with the present Nova 
energy on target of 30 kJ at 3w, an estiniated power balance of 
15-20%, and a beam-targeting accuracy of approximately 100 om, 
Hence, these goals represent a substantial improvement in 
performance in all three areas. Major improvements to our laser di- 
agnostics are also needed to confirm the better power balance. 


22522 (WHC-SA-1771) NACT, a neutron activation screen- 
ing code. Morford, R.J. Westinghouse Hanford Co., Richland, WA 
(United States). Dec 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. (CONF- 
9301684: Simulating accelerator radiation environments 
workshop, Santa Fe, NM (United States), 11-15 Jan 1993). Order 
Number DE93009420. Source: OSTI; NTIS; INIS; GPO Dep. 

NACT is recommended as a good starting point for neutron acti- 
vation screening in accelerator facilities with currents and energies 
that are high enough to generate significant activation products. It 
is a good starting point for neutron spectral information efforts (via 
activation product), too, with a practical neutron energy limit of 
somewhere around 100 MeV. NACT is a generalized neutron acti- 
vation screening code. It was developed for the Fusion Material 
irradiation Test (FMIT) facility design effort. FMIT was designed to 
be a 35-MeV deuteron accelerator capable of about 100 mA of 
current. The beam would hit a lithium target, producing neutrons 
with energies up to ~50 MeV. 
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22523 (LA-12448-MS) Applied research in America. Cana- 
van, G.H. Los Alamos National Lab., NM (United States). Mar 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE93011725. 
Source: OSTI; NTIS; GPO Dep. 

There are structural problems in the execution of applied re- 
search in America which interfere with its competitiveness. They 
are hard to correct within the industrial sector itself. National Labo- 
ratories have the structure and talents to supply the missing stage 
of research that could improve the innovation process. That would 
require the laboratory to shift to a project orientation, serious 
involvement with industrial research, and attention to market disci- 
pline. If the process was successful, it would develop a mechanism 
for transferring much of the laboratory’s activity to private sponsor- 
ship. Even if it was not, it would provide a mechanism for scaling 
back laboratory activities in accord with their actual worth. 


22524 (LA-SUB—93-14) SWOOPE program evaluation final 
report for 1991-1992 fiscal year. Lam, T.C.M. (LCM Research 
and Evaluation (United States)); Loughrey, M.; Hyer, D.K.; 
Echkardt, R.C. Los Alamos National Lab., NM (United States). Sep 
1992. 107p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006333. Source: OSTI; NTIS; INIS; GPO Dep. 

The SWOOPE Program is an innovative K-12 environmental sci- 
ence education program developed at the Los Alamos National 
Laboratory under the sponsorship of the Department of Energy 
(DOE). The first teacher institutes were held in the summer of 
1990. The program was developed in response to the following na- 
tional educational needs: (1) to increase the number of students 
who remain in the science education pipeline, thus increasing the 
eventual pool of trained environmental scientists, and (2) to help 
create a more scientifically literate general public. These needs are 
to be met by a restructuring of the nation’s science education pro- 
grams to improve their quality and effectiveness. In addition. to 
using a hands-on instructional approach, the program works with 
real environmental data and emphasizes that teachers take owner- 
ship of their teaching and students take ownership of their learning. 
The SWOOPE Program is comprised of four interrelated compo- 
nents: material development, teacher  training/education, 
instruction, and parent and community involvement. Program ob- 
jectives are presented in the body of the report. 


22525 (LA-UR-—93-639) Doppler-radar wind-speed measure- 
ments in tornadoes: A comparison of real and simulated 
spectra. Bluestein, H.B. (Oklahoma Univ., Norman, OK (United 
States)); LaDue, J.G.; Stein, H.; Speheger, D.; Unruh, W.P. Los 
Alamos National Lab., NM (United States). [1993]. 4p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. NSF Grant ATM-8902594. (CONF-9305139—1: 
Radar meteorology meeting, Norman, OK (United States), 24-28 
May 1993). Order Number DE93008734. Source: OSTI; NTIS; 
GPO Dep. 

Bluestein and Unruh have discussed the advantages of using a 
portable doppler radar to map the wind field in tornadoes. during 
the spring of 1991 a storm-intercept team from the University of 
Oklahoma (OU) collected data near five supercell tornadoes in 
Oklahoma and Kansas. Details about the 1-W, 3-cm, 5-deg half- 
power beamwidth, CW/FM-CW Doppler radar we used and the 
methods of data collection and analysis are found in Bluestein and 
Unruh and Bluestein et al. Using the portable radar, we approxi- 
mately doubled in only one year the number of tornado spectra 
that had been collected over a period of almost 20 years by 
NSSL’s fixed-site Doppler radar. In this paper we will compare ob- 
served tornado wind spectra with simulated wind spectra (Zmic and 
Doviak 1975) in order to learn more about tornado structure. 


22526 (SAND-—93-0694C) Promising developments and bio- 
metric testing. Holmes, J.P. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9304115—1: SecurTech ‘93 conference, Washington, DC 
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(United States), 19 Apr 1993). Order Number DE93010686. 
Source: OSTI; NTIS; GPO Dep. 

Biometric identity research and development activities are being 
conducted in universities, government, and private industry. This 
paper discusses some of the factors that limit the performance of 
biometric identity devices, looks at some new developments, and 
speculates on future developments. 


22527 (SR/H-525) Village Operation, Part 1. Hanford Engi- 
neer Works, Richland, WA (United States). [1946]. 293p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE93012365. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

As soon as the site of the Hanford Engineer Works was se- 
lected, it was selected between the Government and the du Pont 
Company that construction of facilities for housing the operating 
employees would be necessary. While some consideration was 
given to providing barracks or dormitories for employees only,, it 
vas felt that the only real solution was to provide a complete Vil- 
lage at Richland with minimum facilities for comfortable living. The 
functions and organization of the Village administration groups 
through both the Construction and operations phases to July 1, 
1945 are reviewed in this memorandum. Village control measures 
and general legislation also are included. 


22528 (SR/H-527) Operation of Hanford Engineer Works: 
Traffic and Transportation Departments. Dixson, W.E.; Cooke, 
R.T.; Jones, E.G.; Barr, P.P.; Rice, M.F.; Lange, C.E.; Johnson, 
J.S.; Millard, J.E. Hanford Engineer Works, Richland, WA (United 
States). [1946]. 171p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. Order Number 
DE93012421. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Traffic Department was responsible for all plant railroad op- 
eration, including track and equipment maintenance, and had 
numerous clerical duties in connection with incoming and outgoing 
rail shipments.This Department also vas charged with arranging 
and scheduling the movement of household goods, including alli 
paper work pertaining thereto, and with travel reservations for 
transferees and for employees on official business. This memoran- 
dum reviews the functions and organization of the Traffic 
Department to June 1, 1945, at which time it vas merged into the 
Transportation Department. 


22529 (UCRL-—52090-93-1/2) Energy and Technology Re- 
view, January-February 1993. Sefcik, J.A. (ed.). Lawrence 
Livermore National Lab., CA (United States). 1993. 137p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93011162. Source: OSTI; 
NTIS; GPO Dep. 

This report discusses research at LLNL in the following areas: 
The state of the laboratory; defense systems; nonproliferation, 
arms control, and international security; laser research; environ- 
mental programs; energy; biology and biotechnology; technology 
transfer; engineering; physics; chemistry and materials science; 
computation; and administrative and institutional services. 


22530 (UCRL-ID—106477-Rev.1) Meeting national chal 
lenges with science, engineering, and technology: Revision 1. 
Lawrence Livermore National Lab., CA (United States). Mar 1992. 
55p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93009317. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in the following areas at 
Lawrence Livermore National Laboratory: national challenges; the 
Livermore Laboratory; national defense: preserving peace in a 
rapidly changing world; energy: clean and economic; environment: 
from the microscopic to the global; health: genetics and 
biomedicine; economy: bringing laboratory technology to the US 
market; education: sparking interest in science; and the Livermore 
Laboratory: a national resource. 
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22531 (DOE/DP/70060—2) Research and development of 
methods/utilities and rules for managing cooperation for per- 
formance improvement in government offices: Second 
Technical progress report, September 1, 1992—January 31, 
1993. Kurstedt, H.A. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (United States). Management Systems Labs. Mar 
1993. 66p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-91DP70060. Order Number 
DE93013867. Source: OSTI; NTIS; GPO Dep. 

Purpose is to help managers approach their responsibilities 
proactively, so that they can anticipate problems and take actions 
to alleviate or eliminate those problems. Continuous performance 
improvement, the philosophy behind total quality management, re- 
quires working cooperatively to do a little better each day. The 
most effective tools are working through a closed set of 9 methods: 
setting expectations, charting, defining indicators and standards, 
collecting and logging data, converting data to information, organiz- 
ing and presenting information, reviewing status and progress, 
self-management, and appraising. In addition, there are 8 rules: fo- 
cus on what you can do, supply physical evidence of progress, pay 
attention to detail, inspect (don’t expect), review progress routinely 
and frequently, face "success/fail” squarely, communicate crisply, 
and conduct honest, open appraisals. Scope and plans of the draft 
research plan (study areas) are described. 


22532 (DOE/NP/00119-T4) Design, development, and test- 
ing of an automated knowledge-acquisition tool to aid problem 
solving, decision making, and planning. Kotnour, T.G. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (United States). 
Dept. of Industrial and Systems Engineering. 14 Sep 1992. 239p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91NP00119. Order Number DE93010239. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This research studies the process of acquiring knowledge from 
experts. 40 subjects used a machine-aided knowledge-acquisition 
tool to model a word processing task. With this tool, the subjects 
developed models that were 72.8% accurate with baseline model 
and 88.5% consistent. Thirty-one knowledge-acquisition methods 
were evaluated and one chosen and automated in form of a 
machine-aided knowledge-acquisition tool (choice is made using 5 
citeria including information processing model of problem of solving 
[Newell and Simon]). Performance of this tool is evaluated in terms 
of accuracy and consistency of the knowledge bases generated. A 
baseline is derived to which other knowledge-acquisition tools’ 
performance can be compared. Four groups of changes are sug- 
gested for the user interface and operation modes. 


22533 (DOE/NP/00119-T5) A multiple case study on the in- 
formation system to support self- managing teams. Van Aken, 
E.M. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(United States). Dept. of Industrial and Systems Engineering. May 
1991. 550p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO02-91NP00119. Order Number 
DE93010238. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
There is a management revolution in American industry, where 
many organizations are switching from the old “control” paradigm 
to the new paradigm in “high involvement organizations.” Assump- 
tions of the involvement paradigm are employees can make 
important contributions and are capable of making decisions about 
their jobs given the right training and information. One characteris- 
tic of high involvement organizations is self-managing teams. 
Self-managing teams have received an increasing amount of atten- 
tion and research recently in the management literature. Frequently 
researched areas are the role of the supervisor and outcomes 
(group and organizational performance) of self-managing teams. 
One area which has not beer well documented is the information 
teams need to execute the additional responsibilities and decisions 
they have in a team environment. The purpose of this study is to 
fill this gap in the literature. This study used the case study method 
to study how five organizations share information with self- 
managing teams. The organizations vary in the type of industry 
(manufacturing and service), the scope of the self-managing team 
effort (new design, or greenfield”, and redesign sites), the presence 
of a union, and in size. Data collection for the case studies in- 
cluded interviews with managers, supervisors, and team members, 
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as well as organizational documentation, and observations. One of 
the outputs of this research study was detailed case descriptions of 
each organization. Another output of this study is a list of “design 
features” for information systems to support self-managing teams. 
These design features are characteristics of information shared 
with teams and represent what has worked well for the set of orga- 
nizations studied. 


22534 (DOE/PR-0043) Contractor Purchasing System Re- 
view: Annual observations report and statistical summary, 
July 1991—June 1992. USDOE Office of Procurement, Assistance 
and Program Management, Washington, DC (United States). 1992. 
47p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93013276. Source: OSTI; NTIS; GPO Dep. 

This is the fourth annual report issued which contains observa- 
tions made during CPSRs of DOE’s M&O (Management and 
Operating) and other contractors covered. Purpose of this report is 
to highlight a number of opportunities for improvement compiled 
from 22 CPSR reports produced by 10 DOE offices. These CPSR 
reports contained observed deficiencies that represented repetitive 
findings,suggesting the need for increased Departmental attention 
to ensure that contractors implement all CPSR recommendations 


and that adequate monitoring is performed to ensure continued 
compliance. 


22535 (DPW-53-1303) Interim certification of material of 
patent interest. Squires, L. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 8 Oct 1953. 6p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-—382). Order Number 
DE93008811. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In order to facilitate final patent clearances of du Pont’s Contract 
AT(07-2)-1 with the Atomic Energy Commission, it has been 
agreed that du Pont will periodically certify information of patent in- 
terest to serve as the basis for initiation and issuance of interim 
patent clearances by the Commission. Future interim certification 
covers the period August 1, 1950 to May 1, 1953. To the best of 
our knowledge, the following tabulations of technical notebooks 
kept, technical reports issued, and items of patent interest brought 
to the attention of the Commission are complete for this period. We 
are not at this time including a tabulation of subcontracts and pur- 
chase requisitions containing patent clauses. This information will 
follow in about one month. 


22536 


(DPW-4136-A-Rev.) [Functions of the Laboratory 
Service Section of the Savannah River Process Division]. Fen- 
ninger, R.B. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 1 Jan 1952. 2p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-443). Order Number DE93011137. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Numerous nontechnical functions must be performed to keep the 
laboratories at the Savannah River Plant operating. The purpose of 
this memorandum from December, 1951 is to outline the major 
functions required, and to propose the organization of a Laboratory 
Service Section of the Process Division of the plant to handle 
these responsibilities. 


22537 (EGG-ERTP-—10585) AHP Version 5.1 user’s manual. 
Watkins, J.C.; Ghan, L.S. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Oct 1992. 115p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93007050. Source: OSTI; 
NTIS; INIS; GPO Dep. 

As decisions become more and more complex, decision makers 
are faced with the challenge of sorting through many variables to 
arrive at a sound decision. The Analytical Hierarchy Process (AHP) 
is a tool, that allows a systematic, logical approach to reducing 
complex issues into manageable pieces. The decision maker can 
then sort through the variables and determine to what degree a 
particular variable should influence the final decision. The power of 
the AHP as a management tool comes from the fact that it reduces 
complex problems to many simple pairwise decisions. Only two 
items need be compared against one another - a much simpler 
task than comparing an item to all the others simultaneously. By 
arranging the items that influence a decision in the form of a matrix 





and comparing appropriate pairs in this matrix to each other, each 
item can be compared with every other item. Matrix algebra can 
then operate on this matrix and rank each item according to its im- 
portance to the final decision. 


22538 (IAEA-TECDOC-676) International Centre for Theo- 
retical Physics, Trieste Scientific activities in 1991. International 
Atomic Energy Agency, Vienna (Austria). Nov 1992. [110p.] Order 
Number DE93624757. Source: OSTI; NTIS (US Sales Only); INIS. 

The document contains three parts. Part 1 is a general review of 
the scientific activities of the Centre in 1991, including a statistical 
digest. Part Il presents the scientific programme of the Centre in 
the following fields: Fundamental Physics, Condensed Matter 
Physics, Mathematics, Physics and Energy, Physics and Environ- 
ment, Applied Physics, Adriatico Research Conferences, as well as 
other aspects of the Centre activities in 1991. Part Ill lists the pub- 
lications issued in 1991. Tabs. 


22539 (INIS-mf—13517) Bhabha Atomic Research Centre : 
annual report 1990. Bhabha Atomic Research Centre, Bombay 
(India). 1992. [128p.] Order Number DE93623969. Source: OST]; 
NTIS (US Sales Only); INIS. 

Research and development (R and D) activities of the Bhabha 
Atomic Research Centre (BARC) carried out during 1990 are re- 
ported. The main thrust of the R and D activities of BARC is on : 
(1)providing support to the nuclear power programme, (2)design- 
ing, building and utilising research reactors, (3)working in related 
frontline technologies, and also (4)basic research in frontier areas 
of science. These activities are described in brief under the chap- 
ters entitled (1)Physical Sciences (2)Chemical Sciences 
(3)Materials and Material Science (4)Radioisotopes (5)Reactions 
(6)Fuel Cycle (7)Radiological Safety and Protection (8)Electronics 
and Instrumentation (9)Engineering Services (10)Life Sciences and 
(11)General. At the end of each chapter a list of papers and re- 
ports published in the subject field indicated by the title of the 
chapter is given. (N.B.). figs., tabs. 


22540 


(KCP-613-5130) Process waste assessment guid- 
ance for pollution prevention planning. Pemberton, S.E. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Mar 1993. 142p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE93009904. Source: OSTI; NTIS; GPO Dep. 

The Kansas City Division (KCD) of Allied Signal Inc. has devel- 
oped a comprehensive Pollution Prevention Program that focuses 
on the elimination or minimization of all material releases to all en- 
vironmental media. One of the tools to achieve waste minimization 
goals is the process waste assessment (PWA). A PWA is a 
planned procedure with the objective of identifying opportunities 
and methods to reduce or eliminate waste. This document is a 
guidance used by the KCD to perform PWAs. A material balance is 
performed around a specific process which qualifies and quantifies 
the materials entering and exiting the process. These materials are 
further defined to the hazardous component level. The exiting ma- 
terials are separated into what goes into the product, what is sent 
to waste management, and what is released to the air (fugitive or 
point source). Opportunities are identified and evaluated for the 
ability to eliminate or minimize the waste streams exiting the pro- 
cess. Therefore, the PWA provides the basic tool for the creation 
of a comprehensive process baseline and identification of opportu- 
nities to eliminate/minimize the release of hazardous and 
nonhazardous wastes. The PWA Guidance discusses each major 
step in the PWA process and provides a completed example for 
reference. 


22541 (KURRI-TR-366) Summary reports of activities un- 
der visiting research program (1992). Kyoto Univ., Kumatonri, 
Osaka (Japan). Research Reactor Inst. Sep 1992. 302p. (In Japan- 
ese). Order Number DE93782883. Source: OSTI; NTIS; INIS. 
Now the summary report of activities under visiting research pro- 
gram in the Research Reactor Institute, Kyoto University, in fiscal 
year 1991 has been put in order and published. As compared with 
the past reports, in the report of this year, pages increased and the 
style changed, but this is due to the change of the method of 
adopting researches to that throughout one year from fiscal year 
1991. So far one page was allotted to every subject, but this limit 
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was relaxed according to the contents. This style is not yet fixed. 
As well known, discussion is going on about the way the research 
reactor and the Research Reactor Institute should be. As for this 
summary report, in order to receive the international evaluation, it 
was decided to publish the report in English from fiscal year 1992, 
and the Progress Report on the research by the Institute personnel 
is included in it. In this report, 98 summaries of the researches us- 
ing the KUR and 15 summaries of the researches using the KUCA 
are collected. One summary which was not reported in fiscal year 
1990 is added. (K.1.). 


22542 (LA-UR-93-636) ESCAPAID Project Plan: (ES 
CAPAID = Electronic Systems Contract Administration 
Payment And Invoicing Database). Lane, T.A. Los Alamos Na- 
tional Lab., NM (United States). 11 Feb 1993. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930268—1: ESCAPAID project plan workshop, Los 
Alamos, NM (United States), 11 Feb 1993). Order Number 
DE93008737. Source: OSTI; NTIS; GPO Dep. 

The Electronic Systems Contract Administration Payment And In- 
voicing Database (ESCAPAID) project is a cooperative effort to 
simplify and automate the contracting and billing of services be- 
tween Digital Equipment Corporation (Digital) and Los Alamos 
National Laboratory (LANL).The ESCAPAID project is intended to 
improve productivity in both organizations by reducing the inaccu- 
racies and the amount of manual effort in the current system. 
Within LANL, the project is intended to streamline operations for 
purchasing (N4AT Division), finance (FIN Division), and Laboratory 
personnel requesting maintenance contract services from Digital. In 
October 1992, Digital and LANL released a jointly developed Pro- 
gram Definition, which provides an overview of the proposed 
system and an eight-step strategy for implementing a preliminary 
model.The second step of this strategy calls for the development of 
a model plan, including a description of afl high-level tasks that 
need to be completed and a series of Gantt and PERT charts. In 
order to accomplish this step, representatives from Digital and 
LANL participated in a Joint Application Development (JAD) work- 
shop on January 19 and 20, 1993. The results of the workshop are 
reflected in this document. 


22543 (NEI-SE-112) Progress report from the Studsvik 
Neutron Research Laboratory 1987-89. Dahliborg, U.; Ebbsjoe, |.; 
Holmavist, B. (eds.). Uppsala Univ., Nykoeping (Sweden). Studsvik 
Neutron Research Lab. [1993]. [148p.] Order Number 
DE93623970. Source: OSTI; NTIS; INIS. 

The present publication contains information from activities at the 
Studsvik Neutron Research Laboratory (NFL) and the Department 
of Neutron Research. NFL is the base for the research activities at 
the Studvik reactors. It is administrated by the University of Upp- 
sala and is established to facilitate reactor based research. The 
laboratory is intended to, in co-operation with institutes and depart- 
ments at universities in Sweden, develop, construct and maintain 
experimental equipment for this kind of research and to make it 
available for scientists at Swedish universitites and, if possible, 
also to scientists outside the universities. The research at the 
Studsvik facilities has during 1989 been performed by groups from 
Uppsala University, Royal Institute of Technology in Stockholm, 
Chalmers Technical University, Gothenburg, and by scientists at 
NFL. The research program of the groups is divided into three 
main areas, scattering of thermal neutrons, nuclear chemistry and 
nuclear physics, and neutron capture radiography. The program for 
subatomic physics, especially neutron physics, at the Department 
for Neutron Research, Uppsala University has also staff perma- 
nently placed at NFL but they are in their research using the 
facilities at the The Svedberg Laboratory, Uppsala. In addition to 
supporting research NFL has also put substantial efforts on creat- 
ing facilities for training of undergraduate students. Thus a facility 
for practical exercises in neutron physics, activation analysis and 
radiography has recently been installed at the R2-0 reactor as a 
collaboration between NFL, Dept. of Neutron Research, Upppsala 
and Department for Reactor Physics, KTH. 


22544 (NEI-SE-113) Progress report from the Studsvik 
Neutron Research Laboratory 1990-91. Dahiborg, U.; Ebbsjoe, |.; 
Holmavist, B. (eds.). Uppsala Univ., Nykoeping (Sweden). Studsvik 
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Neutron Research Lab. 1992. [154p.] Order Number DE93623971. 
Source: OST!; NTIS; INIS. 

The Studsvik Neutron Research Laboratory (NFL) is the base for 
the research activities at the Studsvik reactors. It is administrated 
by the University of Uppsala and is established to facilitate reactor 
based research. The laboratory is intended to, in co-operation with 
institutes and department at universities in Sweden, develop, con- 
struct and maintain experimental equipment for this kind of research 
and to make it available for scientists at Swedish universities and, 
if possible, also to scientists outside the universities. The research 
at the Studsvik facilities has during 1990 and 1991 been performed 
by groups form Uppsala University, Royal Institute of Technology, 
Stockholm, Chalmers Technical University, Gothenburg, and by sci- 
entists at NFL. The research programme of the groups is divided 
into three main areas, scattering of thermal neutrons, nuclear 
chemistry/nuclear physics, and neutron capture radiography. 


22545 (PNL-8595) United States - Mexican joint ventures: 
A case history approach. Moore, N.L.; Chidester, R.J.; Hughes, 
K.R.; Fowler, R.A. Pacific Northwest Lab., Richland, WA (United 
States). Mar 1993. 63p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE93010948. Source: OSTI; NTIS; GPO Dep. 

Because the Mexican government has encouraged investment in 
Mexico by increasing the percentage of ownership of a Mexican 
business that a US company can hold, joint ventures are more at- 
tractive now than they had been in the past. This study provides 
preliminary information for US renewable energy companies who 
are interested in forming a joint venture with a Mexican company. 
This report is not intended to be a complete reference but does 
identifies a number of important factors that should be observed 
when forming a Mexican joint venture: (1)Successful joint ventures 
achieve the goals of each partner. (2)It is essential that all parties 
agree to the allocation of responsibilities. (3)Put everything in writ- 
ing. (4)Research in depth the country or countries in which you are 
considering doing business. 


22546 (PNL-SA-21343) Interview or inquisition: Successful 
communication techniques (Or what does ethics have to do 
with it, anyway?). Pratt, R.C. Pacific Northwest Lab., Richland, WA 
(United States). Feb 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 
930278-2: 1993 American Society for Quality Control (ASQC) 
audit conference, Charlotte, NC (United States), 25-26 Feb 1993). 
Order Number DE93009478. Source: OSTI; NTIS; GPO Dep. 

Auditing and being audited can be a very stressful event. The 
auditor has to be sensitive to the anxiety of all auditees and should 
do everything possible to put the auditee at ease and help the au- 
dit process to proceed smoothly. In this paper, the human factors 
associated with auditing are discussed and methods of communi- 
cation and other interfacing techniques are discussed which, 
hopefully, can act as stress reducers. The “bottom-line” of any au- 
dit should be to provide feedback to the auditees that will help 
validate or improve their process and management system. Reduc- 
ing the stress and enhancing communication will help to better 
achieve this goal. Although some evidence during an audit is gath- 
ered from records and documents, a significant portion of audit 
time is spent interviewing the audited organization’s personnel. 
Therefore, much of this paper deals with interview techniques. It is 
up to the auditor to establish an initial atmosphere of trust and 
open communication. The goal is to obtain as much valid informa- 
tion as possible in the shortest time possible. Auditors should 
emphasize that they are there to audit the systems or program, not 
the person. Auditors should help the auditees’ line management 
view the audit not as a “search for the guilty,” but an audit that will 
identify problems and assist in correction of existing or potential 
system problems. It should be the clearly defined policy of any au- 
dit program that there be no surprises involved with the evaluation. 
An ethical audit is not the place for cloak-and-dagger tactics, for 
witch hunting, or for the identification of situations that are then 
sprung at a critical and embarrassing time (a “gotcha’). 


22547 (PNL-SA-21417) Self-assessment/continuous  im- 
provement: Opportunity or burden?. Ryder, D.E. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1993. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC06-76RL01830. (CONF-930278—1: 1993 American So- 
ciety for Quality Control (ASQC) audit conference, Charlotte, NC 
(United States), 25-26 Feb 1993). Order Number DE93009133. 
Source: OSTI; NTIS; GPO Dep. 

Quality assurance is defined in US Department of Energy (DOE) 
Order 5700.6C as “actions that provide confidence that quality is 
achieved.” Confidence is the key word in this definition. Because of 
a lackof confidence, Congress has mandated improved perfor- 
mance by DOE and its contractors. DOE Headquarters has 
responded, in part, by requiring increased oversight of all affected 
organizations. Self-assessment/continuous improvement (SA/Cl) is 
presented in this paper as a ten-step process to help restore 
confidence. The SA/CI process begins when you identify your cus- 
tomers. SA/CI then leads to determining customer requirements 
and establishing performance objectives and criteria against which 
current processes and performance are evaluated. SA/CI should 
be performed by managers and supervisors at all levels and 
should includedirect observation of work in progress in addition to 
analysis of performance data. Traditional independent assessment 
processes such as audits and surveillances can be used to provide 
valuable information for performing the evaluation. SA/CI is an ag- 
gressive “no-fault” self-assessment process coupled with a 
continuous improvement process that yields truly cost-effective cor- 
rective action and a high level of confidence that process and 
product quality objectives have been met. This approach should 
provide customers the evidence needed to increase their confi- 
dence in the organization’s activities. The end result should bean 
improvement in the quality of work life for the organization's em- 


ployees and a significant reduction in external oversight (i.e., 
audits). 


22548 (PNL-SA-22014) The pre-audit assessment: A 
homework assignment for auditors. Marschman, S.C. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-930278-3: 1993 American So- 
ciety for Quality Control (ASQC) audit conference, Charlotte, NC 
(United States), 25-26 Feb 1993). Order Number DE93010169. 
Source: OSTI; NTIS; GPO Dep. 

The role of the quality assurance audit is evolving from compli- 
ance verification to a much broader assessment of programmatic 
and management performance. In the past, audits were poorly un- 
derstood and caused fear and trepidation. Auditees turned an audit 
into a cat-and-mouse game using coverup strategies and decoy 
discrepancies. These games were meant to “give the auditors what 
they want, namely a few findings that could later be easily cor- 
rected. At Pacific Northwest Laboratory (PNL), | observed auditing 
become a spectator sport. Matching a compliance-oriented auditor 
against a crafty group of scientists provided hours of entertainment. 
As a program manager, it was clear these games were neither pro- 
ductive useful nor cost effective. Fortunately, over the past few 
years several concepts embraced by “total quality management’ 
have begun to emerge at PNL. These concepts are being adopted 
by most successful organizations, and based on these concepts 
new tools and ideas are emerging to help organizations improve 
productivity and quality. Successful organizations have been and 
are continuing to develop management strategies that rely on 
participative approaches to their operations. These approaches en- 
courage the empowerment of organization staff at all levels, with 
the goal of instilling ownership of quality in every staff member. As 
management philosophies are changing, so are the responsibilities 
and expectations of managers. Managers everywhere are experi- 
menting with new tools to help them improve their operations and 
competitiveness. As the quality audit evolves, managers and other 
customers of the audit process have developed expectations for 
the auditing process that never existed in years past. These expec- 
tations have added complexity to the audit process. It is no longer 
adequate to prepare a checklist, perform the audit, and document 
the results. When viewed as a tool for verifying performance, a 
quality audit becomes more than a compliance checklist. 


22549 


(Riso-R-674(EN)) Optics and fluid dynamics depart- 
ment annual progress report for 1992. Lading, L.; Lynov, J.P.; 





Skaarup, B. (eds.). Risoe National Lab., Roskilde (Denmark). Op- 
tics and Fluid Dynamics Dept. Jan 1993. [58p.] Order Number 
DE93623972. Source: OSTI; NTIS; INIS. 

Research in the Optics and FLuid Dynamics Department is per- 
formed within two sections. The Optics Section has activities within 
(a) optical materials, (b) quasielastic light scattering and diagnostics 
in solids, fluids and plasmas, and (c) optical and electronic infor- 
mation processing. The Continuum Physics Section performs (a) 
studies of nonlinear dynamical processes in continuum systems, 
(b) investigations of other problems in fusion plasma physics, and 
(c) develops pellet injectors for fusion experiments. Most of these 
activities are done in connection with the Euratom Association. A 
summary of activities in 1992 is presented. (au) (25 ills., 36 refs.). 


22550 (RISO-R-679(EN)) Nuclear Safety Research Depart- 
ment annual progress report 1992. Majborn, B.; Brodersen, K.; 
Hoejerup, C.F.; Heikel Vinther, F. (eds.). Risoe National Lab., 
Roskilde (Denmark). Nuclear Safety Research Dept. Mar 1993. 
[29p.] Order Number DE93624760. Source: OSTI; NTIS; INIS. 

The report describes the work of the Nuclear Safety Research 
Department during 1992. The activities cover health physics, reac- 
tor physics, operation of the Danish educational reactor DR1, and 
waste management. Lists of staff and publications are included to- 
gether with a summary of the staff's participation in international 
committees. (au). 


22551 (UCRL-JC—111637) Measuring success:  Perfor- 
mance matrices for an ANSI/ASQC E4 based QA program. 
Wolfe, D.W. Lawrence Livermore National Lab., CA (United 
States). Sep 1992. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9209141— 
5: 19. annual American Society for Quality Control (ASQC) 
National Energy Division conference, Orlando, FL (United States), 
20-23 Sep 1992). Order Number DE93009312. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Measuring the relative success with which a quality assurance 
program meets a set of requirements has been a task commonly 
assigned to the quality assurance organization. Of the many meth- 
ods used, the use of a checklist as a tool to provide consistent 
interpretation of requirements has been the most successful. The 
review checklist not only promotes consistency in reviews, but 
assists less experienced personnel complete this task. Such check- 
lists have been originated by the reviewing organization or 
established by the regulating organization, such as the standard 
review plans issued by the NRC. This presentation explores the re- 
view of an environmental quality assurance program against the 
new national consensus standard ANSV/ASQC E4 19xx Quality 
Systems Requirements for Environmental Programs (Draft) utilizing 
a review checklist that | have prepared based on E4. 
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Refer also to citation(s) 18781, 18805, 18845, 18846, 18857, 
18879, 19159, 19183, 19192, 19313, 19350, 19352, 19353, 19430, 
19465, 19522, 19528, 19530, 19531, 19547, 19643, 19644, 19645, 
19656, 19661, 19697, 19702, 19703, 19704, 19705, 19881, 19884, 
19885, 19894, 19903, 19908, 19931, 19956, 19962, 19978, 19979, 
19981, 19982, 20140, 20236, 20277, 20431, 20578, 20641, 20645, 
20646, 20647, 20656, 20657, 20662, 20663, 20664, 20665, 20669, 
20673, 20680, 20685, 20693, 20700, 20706, 20714, 20728, 20730, 
20797, 20803, 20807, 20824, 20834, 20919, 21000, 21023, 21030, 
21036, 21042, 21054, 21055, 21063, 21081, 21090, 21099, 21139, 
21143, 21164, 21182, 21260, 21294, 21314, 21340, 21541, 21542, 
21543, 21640, 21641, 21694, 21695, 21726, 21746, 21757, 21764, 
21793, 22019, 22080, 22092, 22095, 22100, 22101, 22103, 22105, 
22106, 22107, 22143, 22152, 22154, 22155, 22156, 22202, 22288, 
22373, 22376, 22426, 22445, 22504, 22522, 22537, 22542, 22632, 
22638 


22552 (ANL-92/37) Research in mathematics and com- 
puter science, March 1, 1991-September 30, 1992. Pieper, G.W. 
Argonne National Lab., IL (United States). Oct 1992. 56p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE93011492. Source: OSTI; 
NTIS; GPO Dep. 
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This report discusses the following topics in mathematics and 
computer science at Argonne National Laboratory: Harnessing the 
Power; Modeling Piezoelectric Crystals; A Two-Way Street; The 
Challenge Is On; A True Molecular Engineering Capability; 
CHAMMPions Attack Climate Issues; Studying Vortex Dynamics; 
Studying Vortex Structure; Providing Reliable and Fast Derivatives; 
Automating Reasoning for Scientific Problem Solving; Optimization 
and Mathematical Programming; Scalable Algorithms for Linear Al- 
gebra; Reliable Core Software; Computing Phylogenetic Trees; 
Managing Life-Critical Systems; Interacting with Data through Visu- 
alization; New Tools for New Technologies. 


22553 (ANL—92/46) BlockSolve v1.1: Scalable library soft- 
ware for the parallel solution of sparse linear systems. Jones, 
M.T.; Plassmann, P.E. Argonne National Lab., IL (United States). 
Mar 1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93011391. Source: OSTI; NTIS; GPO Dep. 

BlockSolve is a software library for solving large, sparse systems 
of linear equations on massively parallel computers. The matrices 
must be symmetric, but may have an arbitrary sparsity structure. 
BiockSolve is a portable package that is compatible with several 
different message-passing pardigms. This report gives detailed in- 
structions on the use of BlockSolve in applications programs. 


22554 (ANL-93/8) Simplified Linear Equation Solvers 
users manual. Gropp, W. (Argonne National Lab., IL (United 
States)); Smith, B. Argonne National Lab., IL (United States). Feb 
1993. 5ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93011975. Source: OSTI; NTIS; GPO Dep. 

The solution of large sparse systems of linear equations is at the 
heart of many algorithms in scientific computing. The SLES pack- 
age is a set of easy-to-use yet powerful and extensible routines for 
solving large sparse linear systems. The design of the package al- 
lows new techniques to be used in existing applications without 
any source code changes in the applications. 


22555 (ANL/CTD/CP-78758) Nonlinear explicit transient fi- 
nite element analysis on the Intel Delta. Plaskacz, E.J. (Argonne 
National Lab., IL (United States)); Ramirez, M.R.; Gupta, S. Ar- 
gonne National Lab., IL (United States). [1993]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930286-1: 2. symposium on_paraliiei 
computational methods for large-scale structural analysis and de- 
sign, Norfolk, VA (United States), 24-25 Feb 1993). Order Number 
DE93009561. Source: OSTI; NTIS; GPO Dep. 

Many large scale finite element problems are intractable on cur- 
rent generation production supercomputers. High-performance 
computer architectures offer effective avenues to bridge the gap 
between computational needs and the power of computational 
hardware. The biggest challenge lies in the substitution of the key 
algorithms in an application program with redesigned algorithms 
which exploit the new architectures and use better or more appro- 
priate numerical techniques. A methodology for implementing 
nonlinear finite element analysis on a homogeneous distributed 
processing network is discussed. The method can also be ex- 
tended to heterogeneous networks comprised of different machine 
architectures provided that they have a mutual communication in- 
terface. This unique feature has greatly facilitated the port of the 
code to the 8-node Intel Touchstone Gamma and then the 512- 
node Intel Touchstone Delta. The domain is decomposed serially in 
a preprocessor. Separate input files are written for each subdo- 
main. These files are read in by local copies of the program 
executable operating in parallel. Communication between proces- 
sors is addressed utilizing asynchronous and synchronous 
message passing. The basic kernel of message passing is the 
internal force exchange which is analogous to the computed inter- 
actions between sections of physical bodies in static stress 
analysis. Benchmarks for the Intel Delta are presented. Perfor- 
mance exceeding 1 gigaflop was attained. Results for two 
large-scale finite element meshes are presented. 


22556 (CNIC—00622) A dynamic economic modei and cal- 
culation methods for conventional and nuclear power plant. Li 


ERA Vol. 18, No. 7 595 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


Kunmei (Shanghai Nuclear Engineering Research and Develop- 
ment Inst., SH (China)); Liu Qingyu. China Nuclear Information 
Centre, Beijing, BU (China). May 1992. [10p.] (BINE—-0020.). Order 
Number DE93623956. Source: OSTI; NTIS (US Sales Only); INIS. 

PLTCST is a dynamic economic analysis code for conventional 
and nuclear power plant. In the code a dynamic economic model 
and prediction method are used for calculating and comparing 
nuclear and coal-fired power generation costs and investment effi- 
ciency. Using a year by year revenue requirements’ procedure 
together with leveling over the economic life of the plant, the code 
calculates base costs, fixed costs, constructed costs, power gener- 
ation costs and average discounted costs of conventional and 
nuclear power plant in both constant and nominal dollars. Accord- 
ing to rules of Energy Department, the indexes of financial and 
national economy are also considered. As the nuclear energy ap- 
plication is in the beginning in China, the resources collecting may 
have various forms, and equipment imported, technique transfer 
and joint venture are also possible. The code has the ability to deal 
with these conditions separately. So far, the code has been applied 
successfully to the investment estimation for Fujian province 2 x 
600 MW, Qinshan 2 x 600 MW, Jiangsu province 2 x 450 MW nu- 
clear power plants and Guangdong rare-earth plant, and economic 
analysis of Shenyang antibiotics plant and so on. 


22557 (CONF-9109447-3) Chaotic time series prediction 
using artificial neural networks. Bartlett, E.B. lowa State Univ. of 
Science and Technology, Ames, IA (United States). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER75700. From 2. government neural network 
applications workshop; Huntsville, AL (United States); 10-12 Sep 
1991. Order Number DE93010309. Source: OSTI; NTIS; GPO Dep. 

This paper describes the use of artificial neural networks to 
model the complex oscillations defined by a chaotic Verhuist ani- 
mal population dynamic. A predictive artificial neural network model 
is developed and tested, and results of computer simulations are 
given. These results show that the artificial neural network model 
predicts the chaotic time series with various initial conditions, 
growth parameters, or noise. 


22558 (CONF-9111215-2) A dynamic node architecture 
scheme for backpropagation neural networks. Bartlett, £.; 
Basu, A. lowa State Univ. of Science and Technology, Ames, IA 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-92ER75700. From ANNIE 
91: artificial neural networks in engineering conference; St. Louis, 
MO (United States); 10-13 Nov 1991. Order Number DE93010311. 
Source: OSTI; NTIS; GPO Dep. 

Typically, artificial neural network (ANN) training schemes require 
network architectures to be set before training. However, the 
Teaming speed and generalization characteristics of ANNs are 
dependent on their architectures. Thus, the viability of a specific ar- 
chitecture can only be evaluated after training. This work seeks to 
reduce the dependence of ANN capabilities on the preselection of 
network architectures. The present work describes an ANN dy- 
namic node architecture (DNA) scheme which determines the 
appropriate number of nodes for a given network by defining an 
importance function which assigns an importance to each node in 
the network. Optimizing the network architecture becomes part of 
the training objective. The backpropagation learning algorithm has 
been implemented with this new DNA scheme. 


22559 (DOE/AD-0028) Software menagement guide. US- 
DOE Office of Administration and Human Resource Management, 
Washington, DC (United States). Office of information Resources 
Management Policy, Plans, and Oversight. Jun 1992. 37p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93012034. Source: OSTI; NTIS; GPO Dep. 

The Office of Information Resources Management Policy, Plans, 
and Oversight (AD-24) is responsible for ensuring that compliance 
with Department of Energy (DOE) 1330. 1 C is reached at each 
site. The purpose of a Departmental Software Management Guide 
is to assist the sites with developing a software management 
program. While the use of this guide is not mandatory, it does facil- 
itate each site’s compliance with the Order. Goals of DOE's 
Software Management Program are to: establish and maintain 
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control of software integrity, and manage software acquisitions, de- 
velopments, changes, maintenance, and disposition. 


22560 (DOE/ER/25006-7) Computing environments, inter- 
active graphics and nonparametric methods for data analysis: 
Final report, [July 15, 1988—July 15, 1992]. McDonald, J.A.; 
O'Sullivan, F.; Stuetzle, W. Washington Univ., Seattle, WA (United 
States). Dept. of Statistics. 1 May 1993. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO6- 
85ER25006. Order Number DE93013229. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the research in areas of computing envi- 
ronments, interactive graphics and visualization, and nonparametric 
methods. 


22561 (DOE/ER/25036-6) Study of effects of small pertur- 
bations on chaotic systems: Progress report, January 
1992—December 1992. Grebogi, C.; Yorke, J.A. Maryland Univ., 
College Park, MD (United States). Jan 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
87ER25036. Order Number DE93009762. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Very brief summaries are given of work on the following topics: 
prevalence, border crossing bifurcations, numerical procedure for 
computing the dimension, generalized saddle straddle trajectories 
methods, and finding typical trajectories numerically. 


22562 (DOE/ER/25146-1) SIAM conference on applications 
of dynamical systems: Abstracts and author index. Society for 
Industrial and Applied Mathematics, Philadelphia, PA (United 
States). [1992]. 84p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER25146. (CONF- 
9210317—Absts.: Society for !ndustrial and Applied Mathematics 
(SIAM) conference on the applications of dynamical systems, 
Snowbird, UT (United States), 15-19 Oct 1992). Order Number 
DE93007969. Source: OSTI; NTIS; GPO Dep. 

Includes conference program. 

A conference (Oct.15-19, 1992. Snowbird, Utah; sponsored by 
SIAM (Society for Industrial and Applied Mathematics) Activity 
Group on Dynamicai Systems) was held that highlighted recent de- 
velopments in applied dynamical systems. The main lectures and 
minisymposia covered theory about chaotic motion, applications in 
high energy physics and heart fibrillations, turbulent motion, Henon 
map and attractor, integrable problems in classical physics, pattern 
formation in chemical reactions, etc. The conference fostered an 
exchange between mathematicians working on theoretical issues of 
modern dynamical systems and applied scientists. This two-part 
document contains abstracts, conference program, and an author 
index. 


22563 (DOE/ER/75840-1) Career Information in the mathe- 
matical sciences (CIMS): Technical progress report, November 
1, 1992—April 30, 1993. Sterrett, A. Mathematical Association of 
America, Inc., Washington, DC (United States). May 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER75840. Order Number DE93013780. Source: 
OSTI; NTIS; GPO Dep. 

In November of 1992, a CBMS Steering Committee for Career 
Information was appointed by the CBMS Council. An informal 
meeting of those members in attendance at the Annual Meeting of 
the MAA and the AMS was held in January, 1993. The first meet- 
ing was held on May 1, 2 in Washington, DC in conjunction with 
CBMS Council meeting. information on existing career materials 
was provided to the Council at that time and Council reactions 
were obtained. These reactions, along with reviews of material by 
students, faculty members and counselors, were used by the 
Steering Committee to plan specific activities for the next 6-18 
months. Three initiatives were given high priority: To produce and 
widely disseminate an annotated bibliography of career information 
relevant to the mathematical sciences; to remedy the lack of mes- 
sages to junior high school students, parents, teachers and 
counselors on the importance of mathematics in finding good jobs 
in a technological society; and to encourage women and minorities 
to take all the mathematics that they can and to consider careers 
in which mathematics plays an important role. 





22564 (DOE/FTR-93010156) [International symposium on 
intelligent design and synthesis of electronic material sys- 
tems]: Foreign trip report, November 1—10, 1992. Cline, R.E. Jr. 
Sandia National Labs., Livermore, CA (United States). 22 Feb 
1993. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. Order Number 
DE93010156. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The following sections provide a detailed description of the tech- 
nical content of my recent trip to Japan. Included are the topics 
covered during the International Symposium on Intelligent Design 
and Synthesis of Electronic Material Systems, held in Osaka, 
Japan, and sponsored by Osaka University as part of its 50th 
anniversary celebration. | also presented a synopsis of the discus- 
sions held with Prof. Shuichi Iwata and other members of the 
Research into Artifacts, Center for Engineering (RACE), during my 
visit to the University of Tokyo. In addition to these scheduled 
events, | had the opportunity to visit Prof. Riichiro Mizoguchi’'s 
group at the Institute of Scientific and Industrial Research (ISIR), 
Osaka University, and discuss their current work in the area of 
knowledge based systems applied to the design process. A full 
itinerary, list of contacts, and bibliographical listing of literature ac- 
quired during this trip are included in appendices. 


22565 (EGG-M-92320) Video conferencing made easy. 
Larsen, D.G.; Schwieder, P.R. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. (CONF- 
921230-4: National Aeronautics and Space Administration (NASA) 
technology 2002 conference, Baltimore, MD (United States), 1-3 
Dec 1992). Order Number DE93010798. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Network video conferencing is advancing rapidly throughout the 
nation, and the Idaho National Engineering Laboratory (INEL), a 
Department of Energy (DOE) facility, is at the forefront of the de- 
velopment. Engineers at INEL/EG&G designed and installed a very 
unique DOE video conferencing system, offering many outstanding 
features, that include true multipoint conferencing, user-friendly de- 
sign and operation with no full-time operators required, and the 
potential for cost effective expansion of the system. One area 
where INEL/EG&G engineers made a significant contribution to 
video conferencing was in the development of effective, user- 
friendly, end station driven scheduling software. A PC at each user 
site is used to schedule conferences via a windows package. This 
software interface provides information to the users concerning 
conference availability, scheduling, initiation, and termination. The 
menus are “mouse” controlled. Once a conference is scheduled, a 
workstation at the hubs monitors the network to initiate all sched- 
uled conferences. No active operator participation is required once 
a user schedules a conference through the local PC; the worksta- 
tion automatically initiates and terminates the conference as 
scheduled. As each conference is scheduled, hard copy notification 
is also printed at each participating site. Video conferencing is the 
wave of the future. The use of these user-friendly systems will 
save millions in lost productivity and travel cost throughout the na- 
tion. The ease of operation and conference scheduling will play a 
key role on the extent industry uses this new technology. The 
INEL/EG&G has developed a prototype scheduling system for both 
commercial and federal government use. 


22566 (EGG-M-92535) Basic OSF/Motif programming and 
applications. Brooks, D. (EG and G Idaho, Inc., Idaho Falls, ID 
(United States)); Novak, B. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). 15 Sep 1992. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-9209166-2: Idaho National Engineering Laboratory comput- 
ing symposium, Idaho Falls, ID (United States), 22-24 Sep 1992). 
Order Number DE93010800. Source: OSTI; NTIS; GPO Dep. 
When users refer to Motif, they are usually talking about mwm, 
the window manager. However, when programmers mention Motif 
they are usually discussing the programming toolkit. This toolkit is 
used to develop new or modify existing applications. In this presen- 
tation, the term Motif will refer to the toolkit. Motif comes with a 
number of features that help users effectively use the applications 
built with it. The term look and feel may be overused; nonetheless, 
a consistent and well designed look and feel assists the user in 
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Teaming and using new applications. The term point and click gen- 
erally refers to using a mouse to select program commands. While 
Motif supports point and click, the toolkit also supports using the 
keyboard as a substitute for many operations. This gives a good 
typist a distinct advantage when using a familiar application. We 
will give an overview of the toolkit, touching on the user interface 
features and general programming considerations. Since the 
source code for many useful Motif programs is readily available, 
we will explain how to get these sources and touch on derived 
benefits. We win also point to other sources of on-line help and 
documentation. Finally, we will present some practical experiences 
developing applications. 


22567 (ENEA-RT-INN-91-03) Porting, parallelization and 
performance evaluation experiences with massively parallel 
supercomputing system based on transputer. Fruscione, M.; 
Stofella, P.; Cleri, F.; Mazzeo, M.; Ornelli, P.; Schiano, P. ENEA, 
Casaccia (Italy). Area Energia e Innovazione; ENEA, Bologna 
(Italy). Feb 1991. 42p. (In Italian). (RT/INN—91-03). Order Number 
DE93784697. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper decribes the most important aspects and results ob- 
tained from the porting and parallelization of two programs, VPMC 
and EULERO, on a Meiko multiprocessor ‘Computing Surface’ sys- 
tem. The VPMC program was developed by ENEA (the Italian 
Agency for Energy, New Technologies and the Environment) to 
simulate travelling electrons. EULERO is a fluid dynamics simula- 
tion program, owned by CIRA (Centro Italiano di Ricerche 
Aereospaziali) which uses it for its aereo space components pro- 
jects. This report gives short descriptions of the two programs and 
their parallelization methodologies, and provides a performance 
evaluation of the Meiko ‘Computing Surface’ system. Moreover, 
these performance data are compared with corresponding data ob- 
tained with IBM 3090, CRAY and other computers by ENEA and 
CIRA in their research and development activities. 


22568 (ENEA-RT-INN—91-25) Generating functions of multi- 
variable generalized Bessel functions and Jacobi-elliptic 
functions. Dattoli, G.; Chiccoli, C.; Lorenzutta, S.; Maino, G.; 
Richetta, M.; Torre, A. ENEA, Frascati (Italy). Dipt. Sviluppo Tec- 
nologie di Punta; Istituto Nazionaie di Fisica Nucieare, Bologna 
(Italy); ENEA, Bologna (Italy). Jul 1991. 46p. (RT/INN—91-25). Order 
Number DE93784662. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper points out that Jacobi elliptic functions are the natural 
basis to get generating functions of the multivariable generalized 
Bessel functions. Analytical and numerical results, suitable for in- 
teresting applications, are given. 


22569 (ENEA-RT-INN—-92-26) Correlations recognition be- 
tween subnets in biological neural networks. Tondinelli, L. 
ENEA, Casaccia (Italy). Dec 1992. 26p. (RT/INN—92-26). Order 
Number DE93784640. Source: OSTI; NTIS (US Sales Only). 
Temporal dynamics and spatial-temporal correlations which have 
been found in living neural networks suggest that artificial neural 
networks which include such paradigms could exhibit substantial 
improvements with respect to their present capabilities. Biological 
neural networks involve mechanisms that span the entire range, 
from molecular to macroscopic, by a hierarchy of closed coupled 
structures. In the presented model, the chemical environment, in 
which the neural network is inbedded, introduces a metric measure 
in the physics of the cerebral system, and the network behavior is 
constituted by the interaction of two different physical levels. A 
non-equilibrium system can be better described by correlations be- 
tween macroscopically separated subsystems. Experimental data 
and mathematical simulations show the existence of periodic corre- 
lations between some dynamic variables of separated subsystems, 
which are to be used as identifiers of chaotic dynamics. Existence 
of chaotic attractors and the formation of spatial-temporal struc- 
tures could be the underlying physical basis for the processes of 
information compression, category formation and abstraction. 


22570 (ESTSC—000165IBMPC03) AESS.2C: Automated Esti 
mating System. Holder, D. (Oak Ridge National Lab., TN (United 
States)). Oak Ridge National Lab., TN (United States). 2 Mar 1993. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Source: ESTSC. 
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Description: IBM PC; DOS 2.1 or higher; Borland’s Turbo Pas- 
cal; 2 3.5 Diskettes. At the time the computer is booted, a file 
named CONFIG.SYS must be in the root directory of the drive 
from which the system is loaded. The file must contain at least the 
following lines: FILES = ff, BUFFERS = bb, where ff must be at 
least 13 and bb must be at least 10. AES5.2C incorporates some 
codes which accompanies the Turbo Toolbox software package. It 
is permissible to distribute the object code of these routines with a 
production system. The source code cannot be distributed due to 
license restrictions from Borland International, Inc. If errors are en- 
countered during compilation, turn off the strict variable checking in 
passing parameters. 

AES5.2C enters and updates the detailed cost, schedule, 
contingency, and escalation information contained in a typical con- 
struction or other project cost estimate. It combines this information 
to calculate both unescalated and escalated and cash flow values 
for the project. These costs can be reported at varying levels of 
detail. AES5.2C differs from previous versions in at least the fol- 
lowing ways: the re-calculation routine will produce an error log of 
data found to have an invalid participant code, site code, receiving 
site code, or funding type code, the length of B/M Attribute, Project 
Engineer, Estimator, and Discipline was increased from 10 charac- 
ters to 15 characters, the report browse was modified to allow 
selection for any file with file extension of *.ou?, the operator input 
for Funding Type has been moved from the Project Header screen 
to the Bill of Material Update Screen. 


22571 (ESTSC—000430IBMPC00) LC: Laserjet Control Pro- 
gram. Watkins, J. (EG and G Idaho Inc., Idaho Falls, ID (United 
States)). EG and G Idaho, Inc., Idaho Falls, ID (United States). 12 
May 1992. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Source: ESTSC. 

Description: IBM PC; DOS 2.0 and above; Microsoft Quick Ba- 
sic; 1 3.5 Diskette. This is an executable file only. No source code 
was provided. 

LC is a single program designed to serve as a Laser Jet printer 
controller. Options include specifying paper size, print orientation, 
number of lines per inch, top and bottom margins, end-of-line 
wrap, symbol set, typeface, style (upright or italic), stroke weight, 
proportional or fixed spaced font, and point size (height of charac- 
ter whose size can be scaled. 


22572 (ESTSC—000466IBMPC00) MANTRACK: Controlled 
Document Tracking Software. Gibson, R.E. (Oak Ridge National 
Lab., TN (United States)); Haas, R. Oak Ridge National Lab., TN 
(United States). 1 Jun 1992. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Source: 
ESTSC. 

Description: IBM PC; MS/PC DOS Version 3.2 or 
higher,CLIPPER 5.0; 2 3.5 diskettes. Requires the following scal- 
able font: ROMAN-8 CG Times proportional upright normal, upright 
bold, and italic bold, and ROMA-8 Univers proportional bold and 
italic bold with 640k RAM. 

MANTRACK is an automated, controlled document tracking sys- 
tem which does the following and reduces staff time required to 
perform these tasks: generates transmittal letters/receipts for every 
controlled copy issued (merged from a current distribution list), 
tracks the return of transmittal receipts, facilitates the check-in of 
the large number of transmittal receipts returned (using a barcode 
reader), generates a reminder list which prompts the cyclic review 
and evaluation of existing documents, generates overdue re- 
minders for the return of past-due transmittal receipts, tracks the 
number of Procedure Change Directives (PCD) currently in effect 
for each procedure, generates and maintains current distribution 
lists for each document, generates a current table of contents when 
updates to the document (usually a procedure manual) are made. 


22573 (ESTSC—0005261B38600) LEADER: Low-temperature 
Engineering Aigorithm of Deposition Risk. Erickson, T.A. (Uni- 
versity of North Dakota, Grand Forks (United States)); Hurley, J.P.; 
Benson, S.A. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. 1 Jan 1992. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-86MC10637. Source: ESTSC. 

Description: IBM PC 386; DOS; FORTRAN with DOS extender; 
3 3.5 Diskettes. The LEADER program requires a ndprun.exe file 
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(copyright 1987, 1990 Microway Inc.). This file is included with the 
software and is freely distributed with this program with appropriate 
copyright documentation which is included in the program docu- 
mentation. 

LEADER is designed to qualitatively predict the potential coal ash 
deposition in an utility boiler in convective pass heat exchange sur- 
faces below 1850 F. This program concentrates on those deposits 
which develop their strength through sulfation and not silicate sin- 
tering. Massive deposits that form on the upstream sides of boiler 
tubes at higher temperatures are not considered in this model. 


22574 (ESTSC—000537D860000) UNSAT-HV2.0: Water and 
Heat Balance Model for Predicting Drainage Below the Plant 
Root Zone. Fayer, M. (Pacific Northwest Lab., Richland, WA 
(United States)); Jones, T.L. Pacific Northwest Lab., Richland, WA 
(United States). 1 Apr 1990. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Source: 
ESTSC. 

Description: DEC VAX8600; VAX/VMS Version 5.3; VAX FOR- 
TRAN 4.7; 1 3.5 Diskette. Each input file must have the file 
extension (filename).INP. this file is processed with DATAINH.EXE 
to produce a binary input file with the extension (filename).BIN. 
The main program, UNSATH.EXE, reads the file .BIN, operates, 
and then produces an output file with the file extension .RES. The 
DATAOUT.EXE program reads the file .RES and gives the user a 
choice of viewing the results on screen or generating text files that 
can easily be imported to any commercially available plotting pack- 
age (e.g., Excel; 1-2-3). 

UNSAT-H Version 2.0 is a one-dimensional model that simulates 
the dynamic processes of infiltration, drainage, redistribution, sur- 
face evaporation, and the uptake of water from soil by plants. The 
model was developed for assessing the water dynamics of arid 
sites used or proposed for near-surface waste disposal. In particu- 
lar, the model is used for simulating the water balance of cover 
systems over buried waste and for estimating the recharge rate 
(i.e., the drainage rate beneath the plant root zone when a sizable 
vadose zone is present). The mathematical base of the model are 
Richards’ equation for water flow, Ficks’ law for vapor diffusion, 
and Fouriers law for heat flow. The simulated profile can be homo- 
geneous or layered. The boundary conditions can be controlled as 
either constant (potential or temperature) or flux conditions to re- 
flect actual conditions at a given site. 


22575 (ESTSC—000557IPCATO1) EPSIM1.0: Energy Policy 
Socioeconomic Impact Model. Butler, J.G. (Argonne National 
Lab., IL (United States)); Poyer, D.A. Argonne National Lab., IL 
(United States). 12 May 1993. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Source: 
ESTSC. 

Description: IBM PC/AT; MS-DOS 3.3 or higher; FoxPro; 1 5.25 
Diskette. The proprietary spreadsheet program Quattro Pro Version 
1.0 required to drive the templates is not included with the EPSIM 
package. NO SOURCE CODE. 

Econometric model simulates consumer demand response to 
residential demand-side management programs and two-part tariff 
electricity rate designs and assesses their economic impact on var- 
ious population groups. 


22576 - (ESTSC—000560IBMPC00) CTSV3.5: Commitment 
Tracking System Version 3.5. Faccio, R. (EG and G Idaho Inc., 
Idaho Falls, (United States)). EG and G Idaho, Inc., idaho Falls, ID 
(United States). 1 Jun 1992. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. Source: 
ESTSC. 

Description: IBM PC; DOS; Dbase IV 1.5; 1 3.5 Diskette. The 
CTS is divided into three databases; milestone tracking, action 
items, and noncompliance deficiencies. Milestones include commit- 
ments listed in Corrective Action Plans, the Six Quarter Milestone 
Plan, Activity Data Sheets, and Work Packages. Action items are 
assigned by a Department, Group, or Unit Manager. Noncompli- 
ance issues are identified through sources. 

The Commitment Tracking System (CTS) was developed to 
standardize data input and report output. A CTS administrator is 
responsible for data entry, updating, reporting, and record keeping. 
The administrator will produce reports as required for actionee/ 
manager information and update. In addition, the administrator will 





process uploads to the Office Vision Company Action Log (CAL) of 
all required issues addressed in the Company Procedure. 


22577 (ESTSC—000562IPCAT00) GWELL,GWNACL,HOLA: 
Multi-Component, Multi-Feedzone Geothermal Wellbore Simu- 
lators. Aunzo, Z.P. (Lawrence Berkeley National Lab., CA (United 
States)); Bjornsson, G.; Bodvarsson, G.S. Lawrence Berkeley Lab., 
CA (United States). 1 Oct 1991. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Source: 
ESTSC. 

Description: IBM PC/AT; UNIX system; FORTRAN 77; 1 5.25 
Diskette. The input and output files in the sample problems pro- 
vided are designated as follows: (filename).in indicates an input file; 
(filename).out indicates an output file; (filename).ite indicates itera- 
tion process; (filename).log indicates a printout of error messages. 

The simulators are designed to reproduce the measured flowing 
temperature and pressure profiles in flowing geothermal wells, and 
determine the relative contribution, fluid properties (e.g. enthalpy, 
temperature) and fluid chemical composition (e.g. CO2, NaCl) of 
each feedzone. Each simulator is designed to handle a specific 
problem: HOLA, GWNACL, and GWELL simulate ‘pure’ water, 
presence of dissolved solids and presence of non condensable 
gases respectively. The codes can model multiple feedzones and 
heat loss to the formation. 


22578 (ESTSC—000562MNFRM00) GWELL,GWNACL,HOLA: 
Multi-Component, Multi-Feedzone Geothermal Wellbore Simu- 
lators. Aunzo, Z.P. (Lawrence Berkeley National Lab., CA (United 
States)); Bjornsson, G.; Bodvarsson, G.S. Lawrence Berkeley Lab., 
CA (United States). 1 Oct 1991. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Source: 
ESTSC. 

Description: MAINFRAMES; UNIX system; FORTRAN 77; 1 5.25 
Diskette. The input and output files in the sample problems pro- 
vided are designated as follows: (filename).in indicates an input file; 
(filename).out indicates an output file; (filename).ite indicates itera- 
tion process; (filename).log indicates a printout of error messages. 

The simulators are designed to reproduce the measured flowing 
temperature and pressure profiles in flowing geothermal wells, and 
determine the relative contribution, fluid properties (e.g. enthalpy, 
temperature) and fluid chemical composition (e.g. CO2, NaCl) of 
each feedzone. Each simulator is designed to handle a specific 
problem: HOLA, GWNACL, and GWELL simulate ‘pure’ water, 
presence of dissolved solids and presence of non condensable 
gases respectively. The codes can model multiple feedzones and 
heat loss to the formation. 


22579 (ESTSC—000570D406000) ESHTRK V2.0: Environ- 
ment Safety and Health Tracking Database. Ritchie, DJ. 
(Fermilab, Batavia, IL (United States)); Arena, M. Fermi National 
Accelerator Lab., Batavia, IL (United States). 1 Oct 1992. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. Source: ESTSC. 

Description: DEC VAX4000/60; VAX/VMS V5.5; ORACLE SQL 
(90%) DCL (10%); 1 Mag Tape. ORACLE DBNS software is re- 
quired. The usual VMS and ORACLE file naming conventions are 
used. 

The purpose of the ESHTRK V2.0 database application is to 
track reviews, findings, responsibilities, corrective actions, action 
pians, etc., that are created as the result of both external and 
internal audits of an organization's activities with respect to that or- 
ganization’s compliance with Environmental, Health, and Safety 
regulations as well as orders, policies, etc. It solves the problem of 
providing awareness throughout an organization of the existence of 
findings, the committments of corrective actions and their sched- 
uled and actual completion dates. The product also solves the 
problem of monitoring milestone scheduled and actual completion 
dates for long term, multi-step action plans. The product provides 
Oracle FORMS data entry screens for the entry of review and find- 
ing information, data entry screens for the entry and updating of 
responsibility assignments, and data entry screens for the entry 
and updating of corrective action and action plan information. In 
addition, the product provides reports showing open findings, re- 
sponsibilities, counts of findings by review and so forth. The 
product’s functions and capabilities are based on many supporting 
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tables which are expected to be populated by entries for an organi- 
zation’s locations, organizational structure, people, acronyms for 
finding types (implemented as DOE Performance Objectives in one 
case), and root cause analysis methodology (implemented as the 
copyrighted TAPROOT approach in one case). 


22580 (ESTSC—000575IBMPC00) NUMDEN: Calculating 
Atomic Number Densities for Uranium. Tayloe, R.W. (Battelle 
Memorial Institute, Columbus, OH (United States)); Davis, T.D.; 
Newvahner, R.L. Martin Marietta Energy Systems, _Inc., 
Portsmouth, OH (United States). Quality and Technical Services 
Div. 1 Jan 1993. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00001. Source: ESTSC. 

Description: IBM PC; MS-DOS 5.0; FORTRAN77; 1 3.5 Diskette. 
NUMDEN.FOR FORTRAN?77 source code written to be platform in- 
dependent. NUMDEN.EXE Executable file for IBM compatible 
personal computers with numeric coprocessors. 

Provides method to calculate atomic number densities of se- 
lected uranium compounds and hydrogenous moderators for use in 
nuclear criticality safety analyses at gaseous diffusion uranium en- 
richment facilities. 


22581 (ESTSC—000580C660000) FC,LSEI,WNNLS: Con- 
strained Least Squares Fit. Hanson, R.J. (Sandia National Labs.., 
Albuquerque, NM (United States)); Haskell, K.H. Sandia National 
Labs., Albuquerque, NM (United States). 1 Aug 1979. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (NESC—909). Source: ESTSC. 

Description: CDC6600; NOS 1.4 (CDC6600); SCOPE 2.1 
(CDFORTRAN IV; 1 Mag Tape. For use in other computing envi- 
ronments the environmental parameter subroutine, |1MACH, 
should be modified appropriately. Instructions are included as com- 
ments in the routine. 

FC allows a user to fit discrete data, in a weighted least-squares 
sense, using piece-wise polynomial functions represented by B- 
splines on a given set of knots. In addition to the least-squares 
fitting of the data, equality, inequality, and periodic constraints at a 
discrete, user-specified set of points can be imposed on the fitted 
curve or its derivatives. The subprograms LSEI and WNNLS solve 
the linearly-constrained least-squares problem. LSEI solves the 
class of problem with general inequality constraints, and, if re- 
quested, obtains a covariance matrix of the solution parameters. 
WNNLS solves the class of problem with nonnegativity constraints. 
It is anticipated that most users will find LSEI suitable for their 
needs; however, users with inequalities that are single bounds on 
variables may wish to use WNNLS. 


22582 (ESTSC—000582IBMPC00) COAL LOGISTICS: Track- 
ing U.S. Coal Exports. Sall, G.W. (US Department of Energy, 
Office of Fossil Energy, Washington, DC (United States)). Depart- 
ment of Energy, Washington, DC (United States). Div. of Fossil 
Fuel Utilization. 28 Jun 1988. Sponsored by USDOE, Washington, 
DC (United States). (NESC-—9485). Source: ESTSC. 

Description: IBM PC; DOS; dBASE Ill Plus; 8 5.25 Diskettes. 

COAL LOGISTICS has the capability to track coal from a U. S. 
mine or mining area to a foreign consumer's receiving dock. The 
system contains substantial quantities of information about the 
types of coal available in different U. S. coalfields, present and po- 
tential inland transportation routes to tidewater piers, and shipping 
routes to and port capabilities in Italy, Japan, South Korea, Taiwan, 
and Thailand. It is designed to facilitate comparisons of coal quality 
and price at several stages of the export process, including deliv- 
ered prices at a wide range of destinations. COAL LOGISTICS can 
be used to examine coal quality within or between any of 18 U. S. 
coalfields, including three in Alaska, or to compare alternative 
routes and associated service prices between coal-producing re- 
gions and ports-of-exit. It may be used to explore the possibilities 
of different ship sizes, marine routes, and foreign receiving 
terminals for coal exports. The system contains three types of in- 
formation: records of coal quality, domestic coal transportation 
options, and descriptions of marine shipment routes. COAL LOGIS- 
TICS contains over 3100 proximate analyses of U. S. steam coals, 
usually supplemented by data for ash softening temperature and 
Hardgrove grindability; over 1100 proximate analyses for coals with 
metallurgical potential, usually including free swelling index values; 
87 domestic coal transportation options: rail, barge, truck, and 
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multi-mode routes that connect 18 coal regions with 15 U. S. ports 
and two Canadian terminals; and data on 22 Italian receiving ports 
for thermal and metallurgical coal and 24 coal receiving ports along 
the Asian Pacific Rim. An auxiliary program, CLINDEX, is included 
which is used to index the database files. 


22583 (ESTSC/NRC—0000941036000) FLODIS: Thermal Re- 
sponse of FSV HTGR Core. Paul, D.D. (Oak Ridge National Lab., 
TN (United States)). Oak Ridge National Lab., TN (United States). 
1 Jun 1976. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research. 
(NESC—9597). Source: ESTSC. 

Description: IBM360; OS/360; FORTRAN IV; 1 Mag Tape. 

FLODIS was developed to analyze shutdown transients for the 
Fort St. Vrain high-temperature gas-cooled reactor (HTGR) core. 
The program is a lumped node representation of the 37 refueling 
regions in the active core, the side reflector blocks, the gas annu- 
lus between the core barrel and the prestressed concrete reactor 
vessel (PCRV) liner, and the PCRV cooling system. Heat conduc- 
tion in all three coordinate directions and to the coolant is modeled. 
The calculation uses the specified operating conditions for the re- 
actor at power to determine appropriate loss coefficients for the 
variable orifices in each refueling region. Iterative techniques are 
used to determine the distribution of coolant flow as a function of 
time during the transient. Both forced and natural convection flows 
can be calculated. FLODIS can be adapted to other HTGR sys- 
tems with minor modifications. 


22584 (ESTSC/NRC—000099DVX1100) MESOI2.0: Puff Dis- 
persion Model W/Deposition. Ramsdell, J.V. (Pacific Northwest 
Lab., Richland, WA, (United States)); Athey, G. F.; Glantz, C. S. 
Environmental Protection Agency, Rockville, MD (United States). 
Office of Research and Monitoring. 1 Nov 1983. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research. (NESC—9862). Source: 
ESTSC. 

Description: DEC VAX11; VMS; ANS FORTRAN X3.9-1977 with 
VAX extensions; 1 Mag Tape. 

MESO! Version 2.0 is an interactive Lagrangian puff model for 
estimating the transport, diffusion, deposition, and decay of efflu- 
ents released to the atmophere. The model is capable of treating 
simultaneous releases from as many as four release points, which 
may be either at elevated locations or at ground-level. The puffs 
are advected by a horizontal wind field that is defined in three di- 
mensions. The wind field may be adjusted for expected topographic 
effects. The concentration distribution within the puffs is initially as- 
sumed to be Gaussian in the horizontal and vertical directions. 
However, the vertical concentration distribution is modified by as- 
suming reflection at the ground and the top of the atmospheric 
mixing layer. Material is deposited on the surface using a source 
depletion, dry deposition model and a washout coefficient model. 
The model also treats the decay of a primary effluent species and 
the ingrowth and decay of a single daughter species using a first- 
order decay process. MESOI2.0 is based on the earlier MESOI 
Versions 1.0 and 1.1 and the MESODIF model prepared originally 
by Start and Wendell for the National Reactor Testing Station. The 
main reasons for Version 2.0 were to incorporate the processes 
that alter and deplete effluents and to provide a more realistic 
treatment of the wind field that transports the effluents. MESOI2.0 
uses routines from the proprietary CalComp graphics library to ob- 
tain graphic output; these routines are not included and will have to 
be replaced with suitable local alternatives. 


22585 (ESTSC/NRC-—000333C017000) USINT: Heat and 
Mass Transfer in Concrete. Beck, J.V. (Sandia National Labs., Al- 
buquerque, NM (United States)); Knight, R.L. Sandia National 
Labs., Albuquerque, NM (United States). 7 Dec 1981. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research. (NESC—1129). 
Source: ESTSC. 

J Description: CDC CYBER170; NOS 2.4; FORTRAN IV; 1 Mag 
ape. 

USINT was developed to model the thermal response of con- 
crete to very high heating rates such as might occur from sodium 
spills on concrete surfaces in a breeder reactor. The major 
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phenomena treated are conductive energy transport; chemical de- 
composition of concrete; and two-phase, three-component heat 
and mass transfer of the decomposition products: steam, liquid 
water, and carbon dioxide. The USINT model provides for porosity 
to increase as water and carbon-dioxide are formed from the con- 
crete. The concrete is treated generally as divided into two basic 
regions, wet and dry. In the wet region, steam, carbon-dioxide, and 
liquid water may co-exist, but in the dry region, there is no liquid 
water. There is also the possibility of a third region in which there 
is only liquid water and no gases. 


22586 (ESTSC/NRC—000333IPS0200) USINT: Heat and 
Mass Transfer In Concrete. Eyberger, L.R. (Argonne National 
Lab., Argonne, IL (United States)). Sandia National Labs., Albu- 
querque, NM (United States). 7 Dec 1981. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. (NESC—1129). Source: ESTSC. 

Description: IBM PS/2; DOS 4.01; Lahey F77L; 1 5.25 Diskette. 

USINT was developed to model the thermal response of con- 
crete to very high heating rates such as might occur from sodium 
spills on concrete surfaces in a breeder reactor. The major 
phenomena treated are conductive energy transport; chemical de- 
composition of concrete; and two-phase, three-component heat 
and mass transfer of the decomposition products: steam, liquid 
water, and carbon dioxide. The USINT model provides for porosity 
to increase as water and carbon-dioxide are formed from the con- 
crete. The concrete is treated generally as divided into two basic 
regions, wet and dry. In the wet region, steam, carbon-dioxide, and 
liquid water may co-exist, but in the dry region, there is no liquid 
water. There is also the possibility of a third region in which there 
is only liquid water and no gases. 


22587 {ESTSC/NRC—000370IBMPC00) TSORT: Nuclear 
Plant Training Task Assignment. Jorgensen, C.C. (Oak Ridge 
National Lab., TN (United States)). Oak Ridge National Lab., TN 
(United States). 1 Oct 1984. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. (NESC—1104). Source: ESTSC. 

Description: IBM PC; DOS 3.1; BASIC; 1 5.25 Diskette. 

TSORT is an automated technique to assign tasks to training 
strategies. This technique assists the Nuclear Regulatory Commis- 
sion (NRC) in two areas: the first is to provide a standardized 
method to select tasks for use in NRC-sponsored training research 
and the second is to evaluate whether training program developers 
have allocated nuclear power plant tasks to appropriate training 
strategies. 


22588 (ESTSC/NRC—000493IBMPC00) SMART: Calculating 
Early Offsite Consequences From Nuclear Reactor Accidents. 
Madni, |.K. (Brookhaven National Lab., Upton, NY (United States)); 
Cazzoli, E.G.; Khatib-Rahbar, M. Brookhaven National Lab., Upton, 
NY (United States). 1 Jul 1988. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. DOE Contract AC02-76CH00016. (CCC— 
602). Source: ESTSC. 

Description: IBM PC; DOS; FORTRAN 77; 1 5.25 Diskette. 

SMART calculates early offsite consequences from nuclear reac- 
tor accidents. Once the air and ground concentrations of the 
radionuclide are estimated, the early dose to an individual is calcu- 
lated via three pathways: cloudshine, short term groundshine, and 
inhalation. 


22589 (IC—93/1) A method for finding the periodic solution 
of autonomous ordinary differential equations. Chang Jinjiang. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1993. [11p.] Order Number DE93624725. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using the least square method, the problem for computing peri- 
odic solution of autonomous ordinary differential equations has 
been reduced to a problem of minimization on a normal plane. The 
conjugate gradient method is used to yield successive initial value, 
and the Runge-Kutta method is used to solve the initial value prob- 
lem in the ordinary differential equations. So a new method for this 
problem is formed. As examples, it is applied to the Brusselator 
model and Field-Noyes model of Belousov-Zhabotinskii reactions. 





The numerical results obtained show that this method is very effi- 
cient. (author). 7 refs, 2 figs, 3 tabs. 


22590 (iC-93/2) A method for solving the KDV equation 
and some numerical experiments. Chang Jinjiang. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1993. [10p.] Or- 
der Number DE93624726. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper, by means of difference method for discretization of 
space partial derivatives of KDV equation, an initial value problem 
in ordinary differential equations of large dimensions is produced. 
By using this ordinary differential equations the existence and the 
uniqueness of the solution of the KDV equation and the conserva- 
tion of scheme are proved. This ordinary differentia! equation can 
be solved by using implicit Runge-Kutta methods, so a new method 
for finding the numerical solution of the KDV equation is presented. 
Numerical experiments not only describe in detail the procedure of 
two solitons collision, soliton reflex and soliton produce, but also 
show that this method is very effective. (author). 7 refs, 3 figs. 


22591 (JAERI-M—92-142) Vectorization and improvement of 
nuclear codes (MEUDAS4, FORCE, STREAM V2.6, HEATING7- 
VP, SCDAP/RELAPS/MOD2.5, NBI3DGFN). Nemoto, Toshiyuki 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Suzuki, Koichiro; Isobe, Nobuo; Machida, 
Masahiko; Osanai, Seiji; Yokokawa, Mitsuo. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Sep 1992. 127p. (in Japanese). Or- 
der Number DE93788267. Source: OSTI; NTIS; INIS. 

Eight nuclear codes have been vectorized and modified to 
improve their performance. These codes are magnetic fluid equilib- 
rium code MEUDAS4 (CR and FFT versions), the magnetic field 
analysis code FORCE, the three-dimensional heat fluid analysis 
code STREAM V2.6, the three-dimensional heat analysis code 
HEATING 7-VP, the severe accident transient analysis code SC- 
DAP/RELAP 5/MOD 2.5 for light water reactors, the ion beam 
orbital analysis code NBISDGFN, and a free electron laser analysis 
code. The speedup ratios of the vectorized versions to the original 
ones in scalar mode are 2.3-4.9, 1.9-5.4, 2.6-6.2, and 1.9 for the 
MEUDAS4, STREAM, FORCE, and free électron laser analysis 
code, respectively. The definition method of the computational re- 
gions in the HEATING7-VP is improved. The SCDAP/RELAPS5/ 
MOD2.5 is modified to use extended memory regions of the com- 
puter. In this report, outlines of the codes, techniques used in the 
vectorization and reorganization of the codes, verification of com- 
puted results, and improvement on the performance are presented. 
(author). 


22592 (JAERI-M—92-186) A_ ‘cost-effective’ probabilistic 
model to select the dominant factors affecting the variation of 
the component fallure rate. Kirchsteiger, C. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1992. 26p. Order Number DE93788371. Source: OSTI; NTIS; INIS. 

Within the framework of a Probabilistic Safety Assessment 
(PSA), the component failure rate 1 is a key parameter in the 
sense that the study of its behavior gives the essential information 
for estimating the current values as well as the trends in the failure 
probabilities of interest. Since there is an infinite variety of possible 
underlying factors which might cause changes in A (e.g. operating 
time, maintenance practices, component environment, etc.), an 'im- 
portance ranking’ process of these factors is considered most 
desirable to prioritize research efforts. To be ‘cost-effective’, the 
modeling effort must be small, i.e. essentially involving no estima- 
tion of additional parameters other than X. In this paper, using a 
multivariate data analysis technique and various statistical mea- 
sures, such a_ ‘cost-effective’ screening process has been 
developed. Dominant factors affecting the failure rate of any com- 
ponents of interest can easily be identified and the appropriateness 
of current research plans (e.g. on the necessity of performing ag- 
ing studies) can be validated. (author). 


22593 (KlYal-92-19) Multiple process simulations for cor- 
rection factor calculations in experiments with neutrons. 
LUSMK program. Litvinskij, L.L. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1992. [20p.] (in Russian). 
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Order Number DE93623957. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The method of multiple process correction factor calculations for 
neutron experiments in unresolved and overlapping resonance en- 
ergy regions is described. The weight method of random simulation 
has been used for the calculations. ".USMK” FORTRAN - program 
is published destined for correction factor calculations in neutron 
scattering, neutron capture experiments. The control examples of 
the simulation are presented. 1 ref.; 5 figs. (author). 


22594 (LA-SUB-93-99) Algorithms for optimally setting 
Wisdom & Sense threshold parameters. Richards, W. (New 
Mexico Univ., Albuquerque, NM (United States). Dept. of Computer 
Science); Helman, P. Los Alamos National Lab., NM (United 
States); New Mexico Univ., Albuquerque, NM (United States). 
Dept. of Computer Science. [1993]. 15p. Sponsored by Department 
of Defense, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE93009415. Source: OSTI; NTIS; 
GPO Dep. 

Wisdom & Sense is an anomaly detection system developed and 
implemented at Los Alamos National Laboratory. In this report we 
present several algorithms for addressing threshold setting prob- 
lems in W&S. We consider three different versions of the problems 
and propose several solutions for each. Our main result is an 
O(number of anomalies) algorithm for finding an optimal two- 
dimensional threshold setting, that is, an optimal pair (T,,T2) such 
that a transaction is flagged if its score vector’s maximum compo- 
nent is at least T; or if its inner product with a weight vector 
exceeds T2. The present also simpler solutions for both this and 
one-dimensional versions of the problem, as well as an approxima- 
tion algorithm that can be used on extremely large problem 
instances. Future work will present heuristics for a k-dimensional 
version of the threshold setting problem, a problem which we have 
demonstrated is NP-hard. 


22595 (LA-UR-93-435) Massively parallel hydrodynamics 
on unstructured grids. Sahota, M.S.; Trease, H.E. Los Alamos 
National Lab., NM (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930372-4: 1993 international simulators 
conference on high performance computing, Arlington, VA (United 
States), 29 Mar - 1 apr 1993). Order Number DE93007325. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

We investigate the feasibility of using massively parallel! Single 
Instruction Multiple Data (SIMD) and Multiple Instruction Multiple 
Data (MIMD) computer architectures for explicit three-dimensional 
unstructured-grid finite-element Lagrange and finite-volume free- 
Lagrange hydrodynamics. We compare the Cray-YMP, Connection 
Machine 200 (CM-200). and CM-5 computational times required for 
the foregoing algorithms. Although we observe very large global 
communication penalty (~40-95% depending upon the problem) 
on the CM for these algorithms, moderate to good speedups over 
a single-processor Cray-YMP are obtained. Also, when the Fortran 
90 code written for the CM is ported back to the Cray, we observe 
~30-40% speedups over the original vectorized Cray coding. To 
reduce the global communication cost, we investigate the possibil- 
ity of using an automatic generalized domain decomposition 
technique for MIMD architectures (CM-5) currently under develop- 
ment at the Thinking Machines Corporation. 


22596 (LA-UR-—93-919) Information-theoretic performance 
bounding of Bayesian identifiers. Briles, S.D. Los Alamos 
National Lab., NM (United States). [1993]. 13p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930445—4: Automatic object 
recognition 3, Society of Photo-Optical Instrumentation Engineers 
(SPIE) OE/aerospace science and sensing meeting, Orlando, FL 
(United States), 11-16 Apr 1993). Order Number DE93010705. 
Source: OSTI; NTIS; GPO Dep. 

Statistical target recognition techniques perform well when the 
“true” target-signature data are deterministic. If the deterministic 
nature of the data exists and the probabilistic values of a given 
problem are known, then identifiers, based on Bayesian estimation 
theory, have great potential for solving the target identification 
problem. How well an identifier will perform is usually answered by 
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Monte Carlo simulations or implementation experiments. An alter- 
native to these performance analysis techniques is the use of 
information theory. Information theory has long been applied to the 
investigation of data compression, which deals with average distor- 
tional measures. The association of Bayes risk with distortion 
allows for information-theoretic tools to be applied to the statistical 
target identification problem. The rate-distortion function of data 
compression can be extended to the Bayes rate-distortion function. 
Derived from designer-specified risk and identifier structure, the 
theoretical Bayes rate-distortion function relates mutual information 
to the identifier performance. Mutual information is determined from 
the target-signature data used by the identifier and by the nature of 
the noise imposed upon the data. Computational efforts in deter- 
mining mutual information values allow for identifier performance 
bounds to be extracted from the Bayes rate-distortion function. 


22597 (LA-UR-—93-958) Errors when shock waves interact 
due to numerical shock width. Menikoff, R. Los Alamos National 
Lab., NM (United States). 4 Mar 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9304105-1: MSI/Stony Brook conference on nonlinear 
analysis and computation, Stony Brook, NY (United States), 8-9 
Apr 1993). Order Number DE93010699. Source: OSTI; NTIS; GPO 
Dep. 

A simple test problem proposed by Noh, a strong shock reflect- 
ing from a rigid wall, demonstrates a generic problem with 
numerical shock capturing algorithms at boundaries that Noh called 
“excess wall heating.” We show that the same type of numerical 
error occurs in general when shock waves interact. The underlying 
cause is the non-uniform convergence to the hyperbolic solution of 
the inviscid limit of the solution to the PDEs with viscosity. The er- 
ror can be understood from an analysis of the asymptotic solution. 
For a propagating shock, there is a difference in the total energy of 
the parabolic wave relative to the hyperbolic shock. Moreover, the 
relative energy depends on the strength of the shock. The error 
when shock waves interact is due to the difference in the relative 
energies between the incoming and outgoing shock waves. It is 
analogous to a phase shift in a scattering matrix. A conservative 
differencing scheme correctly describes the Hugoniot jump condi- 
tions for a steady propagating shock. Therefore, the error from the 
asymptotics occurs in the transient when the waves interact. The 
entropy error that occurs in the interaction region remains localized 
but does not dissipate. A scaling argument shows that as the vis- 
cosity coefficient goes to zero, the error shrinks in spatial extend 
but is constant in magnitude. Noh’s problem of the reflection of a 
shock from a rigid wall is equivalent to the symmetric impact of two 
shock waves of the opposite family. The asymptotic argument 
shows that the same type of numerical error would occur when the 
shocks are of unequal strength. Thus, Noh’s problem is indicative 
of a numerical error that occurs when shocks interact due to the 
numerical shock width. 


22598 (LA-UR-93-1179) Introduction to Bayesian image 
analysis. Hanson, K.M. Los Alamos National Lab., NM (United 
States). [1993]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9302108— 
1: SPIE meeting on medical imaging, Newport Beach, CA (United 
States), 14 Feb 1993). Order Number DE93012628. Source: OSTI; 
NTIS; GPO Dep. 

The basic concepts in the application of Bayesian methods to 
image analysis are introduced. The Bayesian approach has bene- 
fits in image analysis and interpretation because it permits the use 
of prior Knowledge concerning the situation under study. The fun- 
damental ideas are illustrated with a number of examples ranging 
from a problem in one and two dimensions to large problems in im- 
age reconstruction that make use of sophisticated prior information. 


22599 (ORNL/TM-12203) An_ introduction to chordal 
graphs and clique trees. Blair, J.R.S. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Computer Science); Peyton, 
B.W. Oak Ridge National Lab., TN (United States). Nov 1992. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93012508. Source: 
OSTI; NTIS; GPO Dep. 
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Clique trees and chordal graphs have carved out a niche for 
themselves in recent work on sparse matrix algorithms, due primar- 
ily to research questions associated with advanced computer 
architectures. This paper is a unified and elementary introduction to 
the standard characterizations of chordal graphs and clique trees. 
The pace is leisurely, as detailed proofs of all results are included. 
We also briefly discuss applications of chordal graphs and clique 
trees in sparse matrix computations. 


22600 (PNL-SA-21857) Transferring federally-funded tech- 
nologies: New strategies for success. Stenehjem, E.J. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-930205-44: Waste manage- 
ment '93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93009811. Source: OSTI; NTIS; GPO Dep. 

In almost every year of the post-war era, the federal government 
has spent more on research and development (R&D) than has US 
industry. These expenditures have been divided largely among the 
nation’s federal laboratories and universities and. contrary to widely 
held beliefs, devoted in greater measure to applied R&D than basic 
research. As pointed out by Salvador, this federally-funded re- 
search has resulted in the development of “market/application 
oriented” technology that, for the most part, has failed to reach the 
commercial marketplace. This report discusses new strategies for a 
more success technology transfer. 


22601 (SAND-92-1243) Process quality management for 
Data Analysis Department 2722. Sandia National Labs., Albu- 
querque, NM (United States). Dec 1992. 103p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93006452. Source: OSTI; NTIS; 
GPO Dep. 

A Quality Management System was defined by Sub-Process 
teams within Data Analysis Department 2722. Each of the pro- 
cesses is concerned with a different phase of work for intemal 
customers (members of the Department) and for external cus- 
tomers (Sandians external to the Department, or agencies outside 
of Sandia). This report identifies and defines the crucial Work Pro- 
cesses of the Department, where each Process is documented in a 
separate “Chapter.” This report documents the effort of the Data 
Analysis Department to effectively provide services to its customers 
and to assess/improve these services. Thus this report is intended 
to be a “living document” for the Department and each member of 
the Department is expected to follow its guidelines. 


22602 (SAND-—92-2011C) Efficient wiring of reconfigurable 
parallel processors. Greenberg, D.S. Sandia National Labs., Al- 
buquerque, NM (United States). 28 Aug 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930194—2: 4. annual ACM-SIAM conference 
on discrete algorithms, Austin, TX (United States), 25-27 Jan 1993). 
Order Number DE93009847. Source: OSTI; NTIS; GPO Dep. 

The advent of chips which include one or more CPUS, some 
local memory, and rudimentary communications and routing hard- 
ware has opened a new area in computer architecture design. 
What is the best way to connect these chips to solve particular 
problems? This paper defines the efficiency of a wiring scheme for 
a set of communication patterns. It then gives upper and lower 
bounds on the best efficiency achievable. It also presents simple 
wiring schemes for some stencil patterns used in mesh-based dis- 
crete simulations. 


22603 (SAND-92-2483C) Polynomial space polynomial de- 
lay algorithms for listing families of graphs. Goldberg, L.A. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
8p. Sponsored by National Science Foundation, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9305153-1: Association for Computing Machinery (ACM) 
symposium on the theory of computing, San Diego, CA (United 
States), May 1993). Order Number DE93010677. Source: OSTI; 
NTIS; GPO Dep. 

The main result of this paper is a method that turns any almost 
sure sentence in the first order language of graphs into a determin- 
istic polynomial space polynomial delay algorithm for listing the 
graphs that satisfy the sentence. (Our result is the first such 





method.) Our work builds upon earlier work of Fagin. In particular, 
Fagin defined an infinite collection of combinatorial axioms and 
showed that for any fixed integer k almost every graph satisfies the 
kth axiom in his collection. 


22604 (SAND—92-2521C) Software testing using the IEEE 
standards. Klamerus, J.; Weeks, J. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9305160—1: STAR 93: software testing analysis and re- 
view; INGRES world ‘93 conference, Monterey, CA (United States); 
Santa Clara, CA (United States), 2-6 May 1993; 9-13 may 1993; 
CONF-9305161—1). Order Number DE93009833. Source: OSTI; 
NTIS; GPO Dep. 

Testing is an important part of the software application develop- 
ment process. To achieve quality software deliverables and to 
avoid costly redevelopment of program code or repair of bad data, 
testing must be performed throughout the software development 
life cycle. This paper will discuss a software engineering process to 
produce a software test plan based upon the “IEEE (Institute of 
Electrical and Electronics Engineers) Software Engineering 
Standards Collection” guidelines and corporate guidelines. Demon- 
strated examples of the software testing process involving 
interactive graphical user interface and standard ASCII text forms- 
based software are provided. Sandia National Laboratories has a 
Software Quality Assurance Department which provides corporate 
guidelines, in addition to recommending the use of IEEE pro- 
cesses. Both corporate guidelines and a specific subset of the 
IEEE guidelines were applied to the software development projects 
discussed herein. The rationale for applying a specific subset of 
the IEEE guidelines for each of the software on development pro- 
jects will be given. The development of the test procedures in the 
INGRES/WINDOWS 4GL environment (graphical user interface) as 
well as in the INGRES/ABF environment (Applications-By-Forms, 
ASCII Text) will be presented and contrasted. The documentation 
of the testing process and results are explained. 


22605 (SAND-93-0478) CRESLAF (Version 4.0): A Fortran 
program for modeling laminar, chemically reacting, boundary- 
layer flow in cylindrical or planar channels. Coltrin, M.E. 
(Sandia National Labs., Albuquerque, NM (United States)); Moffat, 
H.K.; Kee, R.J.; Rupley, F.M. Sandia National Labs., Albuquerque, 
NM (United States); Sandia National Labs., Livermore, CA (United 
States). Apr 1993. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93012835. Source: OSTI; NTIS; GPO Dep. 

CRESLAF is a Fortran program that predicts the velocity, tem- 
perature, and species profiles in two-dimensional (planar or 
axisymmetric) channels. The program accounts for finite-rate gas- 
phase and surface chemical kinetics and molecular transport. The 
model employs the boundary-layer approximations for the fluid-flow 
equations, coupled to gas-phase and surface species continuity 
equations. The program runs in conjunction with the Chemkin pre- 
processors for the gas-phase and surface chemical reaction 
mechanisms and the transport properties. This report presents the 
equations defining the model, the method of solution, the input pa- 
rameters to the program, and a sample problem illustrating its use. 
Applications of CRESLAF include chemical vapor deposition (CVD) 
reactors, heterogeneous catalysis on reactor walls, and corrosion 
processes. 


22606 (SAND-93-0483C) Bounding the Vapnik— 
Chervonenkis dimension of concept classes parameterized by 
real numbers. Goldberg, P. (Sandia National Labs., Albuquerque, 
NM (United States)); Jerrum, M. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930772—1: Conference on learning theory, Santa Cruz, CA 
(United States), 26-28 Jul 1993). Order Number DE93011600. 
Source: OSTI; NTIS; GPO Dep. 

The Vapnik-Chervonenkis (V-C) dimension is an important com- 
binatorial tool in the analysis of learning problems in the PAC 
framework. For polynomial learnability, we seek upper bounds on 
the V-C dimension that are polynomial in the syntactic complexity 
of concepts. Such upper bounds are automatic for discrete concept 
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classes, but hitherto little has been known about what general con- 
ditions guarantee polynomial bounds on V-C dimension for classes 
in which concepts and examples are represented by tuples of real 
numbers. In this paper, we show that for two general kinds of con- 
cept class the V-C dimension is polynomially bounded as a 
function of the syntactic complexity of concepts. One is classes 
where the criterion for membership of an instance in a concept can 
be expressed as a formula with fixed quantification depth and 
exponentially-bounded length, whose atomic predicates are polyno- 
mial inequalities of exponentially-bounded degree. The other is 
classes where containment of an instance in a concept is testable 
in polynomial time, assuming we may compute standard arithmetic 
operations on reals exactly in constant time. Our results show that 
in the continuous case, as in the discrete, the real barrier to effi- 
cient learning in the Occam sense is complexity-theoretic and not 
information-theoretic. We present examples to show how these re- 
sults apply to concept classes defined by geometrical figures and 
neural nets. Polynomial bounds on V-C dimension are derived for 
these classes, apparently for the first time. 


22607 (SAND-—93-0670C) Proposal for a numerical array li- 
brary. Sandia National Labs., Albuquerque, NM (United States). 26 
Feb 1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9303100-2: 
American National Standards Institute (ANSI) X3 information pro- 
cessing systems meeting, Portland, OR (United States), 11 Mar 
1993). Order Number DE93010678. Source: OSTI; NTIS; GPO 
Dep. 

One of the most widely recognized inadequacies of C is its low- 
level treatment of arrays. Arrays are not first-class objects in C; an 
array name in an expression almost always decays into a pointer 
to the underlying type. This is unfortunate, especially since an in- 
creasing number of high-performance computers are optimized for 
calculations involving arrays of numbers. On such machines, dou- 
ble[] may be regarded as an intrinsic data type comparable to 
double or int and quite distinct from double. This weakness of C is 
acknowledged in the ARM, where it is suggested that the inade- 
quacies of the C array can be overcome in C++ by wrapping it in a 
class that supplies dynamic memory management bounds check- 
ing, operator syntax, and other useful features. Such “smart arrays” 
can in fact supply the same functionality as the first-class arrays 
found in other high-level, general-purpose programming languages. 
Unfortunately, they are typically expensive in both time and mem- 
ory and make poor use of advanced floating-point architectures. 
The reasons for these difficulties are discussed in X3JI6/92-0076// 
WG21/N0153, “Optimization of Expressions Involving Array 
Classes.” Is there a better solution? The most obvious solution is 
to make arrays first-class objects and add the functionality men- 
tioned in the previous paragraph. However, this would destroy C 
compatibility and significantly alter the C++ language. Major 
conflicts with existing practice would seem inevitable. | propose in- 
stead that a numerical array class be adopted as part of the C++ 
standard library. This class will have the functionality appropriate 
for the intrinsic arrays found on most high-performance computers, 
and the compilers written for these computers will be free to imple- 
ment it as a built-in class. On other platforms, this class may be 
defined normally, and will provide users with basic array functional- 
ity without imposing an excessive burden on the implementor. 


22608 (SAND—93-0892C) Using a private SMDS/ATM net- 
work to provide long-haul supercomputing visualization 
services. Naegle, J.H.; Testi, N.; Paviakos, C.; Chen, H. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9303131-1: Gray Users Group 
conference, Montreaux (Switzerland), 29 Mar - 2 apr 1993). Order 
Number DE93010692. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is prototyping a service for provid- 
ing a distributed visualization capability between its Albuquerque, 
New Mexico and Livermore, California sites. The service will allow 
TCP/EP LAN users to process computationally intensive codes on 
the Cray Y-MP 8/864 and use the Application Visualization System, 
(AVS) running on a visualization server to display the results to 
desktops in Livermore (or Albuquerque). The long-haul environ- 
ment presents several technical challenges such as high delays 
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(up to 42 milliseconds), potential error rates, and security concerns 
which can affect the quality of the services. The network design re- 
quires low latency switch gear and high speed LAN connections 
(FDDI) to make the visualization/computational services useful to 
the customer. This paper will describe tie network design used and 
will report performance characteristics of the applications utilizing 
this service. 


22609 (SAND-93-0921C) Animating engineering science 
results using AVS. Mareda, J.F. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9305168-1: Application Visualization System (AVS) ‘93 
users group meeting, Orlando, FL (United States), 24-26 May 
1993). Order Number DE93011591. Source: OSTI; NTIS; GPO 
Dep. 

This report discusses animating engineering science using an 
animation visualization system. 


22610 (SLAC-PUB-6066) REXX: The universal macro and 
scripting language. Dager, C.B. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Mar 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9303144—-1: SHARE 80 conference, San 
Francisco, CA (United States), 1-5 Mar 1993). Order Number 
DE93011230. Source: OSTI; NTIS; INIS; GPO Dep. 

The speaker, who is the founder of the annual REXX sympo- 
sium, will share her perspective on the status of REXX within and 
beyond IBM. In this session, current uses of REXX will be cited 
and implications for the future will be explored. 


22611 (UCRL-CR-111779) Simulation and calculation of 
diffusive aerosol deposition. Tien, C. (Syracuse Univ., NY 


(United States). Dept. of Chemical Engineering and Materials Sci- 
ence); Ramarao, B.V. Lawrence Livermore National Lab., CA 
(United States); Syracuse Univ., NY (United States). Dept. of 
Chemical Engineering and Materials Science. Oct 1992. 67p. 


Sponsored by USDOE, Washington, DC 
DOE Contract W-7405-ENG-48. (B-160439). 
DE93007518. Source: OSTI; NTIS; GPO Dep. 

A simulation method for predicting the deposition of diffusive 
aerosols in two dimensional flows was developed and applied to 
the calculation of the unit fiber efficiency in Kuwabara flow. Con- 
trary to conventional thinking, the inertial effect may become 
important even for submicron aerosols under certain conditions. 
The commonly applied format of considering the collection effi- 
ciency as the sum of the collection efficiencies due to interception 
and Brownian diffusion was found inadequate in most cases 
although the additive principle is applicable in most cases if the in- 
ertial effect is included. It was also found that by ignoring the 
inertial effect, the most penetrating particle size may differ signifi- 
cantly from the correct value when the inertial effect is included. 


22612 (UCRL-CR-111783) Hydrodynamic _ interactions 
among fibers in high efficiency filters: Progress report. 
Sahraoui, M. (Michigan Univ., Ann Arbor, MI (United States). Dept. 
of Mechanical Engineering and Applied Mechanics); Marshall, H.; 
Kaviany, M. Lawrence Livermore National Lab., CA (United 
States); Michigan Univ., Ann Arbor, MI (United States). Dept. of 
Mechanical Engineering and Applied Mechanics. 29 Oct 1992. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93007117. Source: 
OSTI; NTIS; GPO Dep. 

In this report we present a review of the various analytical solu- 
tions for the two-dimensional flow in a model fibrous filter made of 
periodic arrangements of cylinders. These two-dimensional analyti- 
cal solutions include the various treatments, namely the creeping 
flow, the inviscid flow, the swarm theory, and the Oseen approxi- 
mation. We examine in detail the commonly used solutions of 
Happel, Kuwabara, and the swarm theory of Neale and Nader. We 
also examine the three-dimensional solutions of Banks obtained by 
the superposition of the two-dimensional analytical solutions. A re- 
view of the different numerical solution for the flow over cylinders is 
also given. In addition, we also present an analytical solution which 
is an extension to the Kuwabara solution and uses the actual 
boundaries of the square unit cell. The first term of this extended 
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analytical solution is the Kuwabara solution. A two-dimensional nu- 
merical solution is also presented for the rectangular and square 
unit cells. This numerical solution is used to determine the effect of 
the unit cell anisotropy on the pressure drop across the unit cell. 
The numerical solution is used for comparison with the analytical 
solutions of Kuwabara, Happel, and our extended solution. The an- 
alytical solution of Kuwabara and Happel show significant error, 
especially near the boundaries of the unit cell. The extended ana- 
lytical solution shows good agreement with the numerical results. 
The ongoing three-dimensional numerical solution of flow over 
cylinders is also discussed. 


22613 (UCRL-ID—109416) Formal methods in the develop- 
ment of safety critical software systems. Williams, L.G. 
(Software Engineering Research, Boulder, CO (United States)). 
Lawrence Livermore National Lab., CA (United States). 15 
Nov 1991. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93012446. Source: OSTI; NTIS; GPO Dep. 

As the use of computers in critical control systems such as air- 
craft controls, medical instruments, defense systems, missile 
controls, and nuclear power plants has increased, concern for the 
safety of those systems has also grown. Much of this concern has 
focused on the software component of those computer-based sys- 
tems. This is primarily due to historical experience with software 
systems that often exhibit larger numbers of errors than their hard- 
ware counterparts and the fact that the consequences of a 
software error may endanger human life, property, or the environ- 
ment. A number of different techniques have been used to address 
the issue of software safety. Some are standard software engineer- 
ing techniques aimed at reducing the number of faults in a 
software protect, such as reviews and walkthroughs. Others, in- 
cluding fault tree analysis, are based on identifying and reducing 
hazards. This report examines the role of one such technique, for- 
mal methods, in the development of software for safety critical 
systems. The use of formal methods to increase the safety of soft- 
ware systems is based on their role in reducing the possibility of 
software errors that could lead to hazards. The use of formal meth- 
ods in the development of software systems is controversial. 
Proponents claim that the use of formal methods can eliminate 
errors from the software development process, and produce pro- 
grams that are probably correct. Opponents claim that they are 
difficult to learn and that their use increases development costs un- 
acceptably. This report discusses the potential of formal methods 
for reducing failures in safety critical software systems. 


22614 (UCRL-ID-112607) Survey to determine the value of 
DYNA. Walter, J.W.; Bellshaw, D. Lawrence Livermore National 
Lab., CA (United States). Jan 1993. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93012390. Source: OSTI; NTIS; GPO Dep. 

This report presents the value of the DYNA software program to 
US Industry. The software conducts dynamic finite element analy- 
sis tailored specifically to simulating high energy impacts, such as 
car crashes or aircraft collisions with birds. DYNA is available at 
nearly zero cost to the public in two-dimensional (DYNA2D) and 
three-dimensional versions (DYNA3D). DYNA has had a major im- 
pact on US industry. Measuring this impact using conventional 
approaches, such as profitability or revenue size, does not apply to 
DYNA. A new approach is needed that will capture DYNA’s value 
to US industry. Our challenge was two fold: (1) to develop a 
methodology for valuing technology transferred to the public 
domain; and (2) to apply this methodology to DYNA. We accom- 
plished the evaluation task by using indirect measurements of 
value. These indicators encompassed three broad categories, an- 
swering three key questions: (1) Use of DYNA and “DYNA-like” 
codes: Are companies, academic institutions, government agencies 
actually using DYNA and codes like it? (2) Savings generated from 
using these codes: Is the use of DYNA and codes like it creating a 
positive economic impact (3) Market size of afl “DYNA-like” codes: 
Has a commercial market developed for “DYNA-like” codes? This 
study represents the results of interviews with people identified by 
Lawrence Livermore National Laboratory (LLNL) as users of 
DYNA. Some of the people surveyed for this study do not use 
DYNA. They rely upon other dynamic finite element analysis 





codes. We refer to these individuals as users of “DYNA-like” codes 
or “codes like DYNA.” Several of the “DYNA-like” codes used 
DYNA as their core. These codes are descendants of DYNA. 


22615 (UCRL-JC—109575) SEU tolerant computer based on 
the R3000. Kaschmitter, J.L. (Lawrence Livermore National Lab., 
CA (United States)); Butner, D.B.; Shaeffer, D.L.; Colella, N.J.; 
McKnett, C.L.; Coakley, P.G. Lawrence Livermore National Lab., 
CA (United States); JAYCOR, Santa Monica, CA (United States). 
30 Jan 1993. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9207187-1: IEEE 
fault tolerant computing symposium, Boston, MA (United States), 
6-10 Jul 1992). Order Number DE93009294. Source: OSTI; NTIS; 
GPO Dep. 

We have built and tested a Single Event Upset (SEU) tolerant 
computer (STC) based on the MIPS Inc. R3000 processor. Testing 
in a proton environment is ongoing. The design of this computer 
was postulated in previous work and based upon extensive radia- 
tion effects testing performed by Lawrence Livermore National 
Laboratory (LLNL). This computer is based entirely on commer- 
cially available parts. The purpose of these tests is to demonstrate 
the capability of using non-radiation hardened parts in an SEU 
environment, in this case Low Earth Orbit (LEO), with upset mitiga- 
tion through fault tolerant hardware and software design 
methodologies. The hardware and software designs are described 
in detail, the test setup and test parameters are given and test re- 
sults are presented. 


22616 (UCRL-JC—110700) Index mappings for interactive 
editing of symbolic matrices. Painter, J.F. Lawrence Livermore 
National Lab., CA (United States). May 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9206185-11: 7. International Association of 


Mathematics and Computer Simulation (IMACS) international con- 
ference on computer methods for partial differential equations, New 
Brunswick, NJ (United States), 22-24 Jun 1992). Order Number 


DE93009316. Source: OSTI; NTIS; GPO Dep. 

ALPAL is a program which automatically generates code to solve 
nonlinear partial differential equations and other problems. The AL- 
PAL user specifies the equations to be solved and their numerical 
methods at a very high level of abstraction. When equations are 
solved by implicit methods, the solution involves Jacobian matrices. 
The Matrix Editor is a graphical, interactive tool that lets the ALPAL 
user specify the how the generated code should store matrices 
and solve linear equations. At the heart of the Matrix Editor lies a 
set of functions which map between symbolic expressions for dif- 
ferent indices which represent a matrix in different ways. This 
paper discusses how the Matrix Editor constructs these functions. 


22617 (UCRL-JC—111550) Implementing error-valued se- 
mantics for dataflow languages on imperative machines. Miller, 
P.J. Lawrence Livermore National Lab., CA (United States). 27 
Aug 1992. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930129—2: Work- 
ing conference on architectures and compilation techniques for fine 
and medium grain parallelism, Orlando, FL (United States), 20-22 
Jan 1993). Order Number DE93009319. Source: OSTI; NTIS; 
GPO Dep. 

Exception handling as presented by Goodenough and Liskov is 
based on the semantics of control flow. Dataflow languages, on the 
other hand, use value-oriented semantics to handle errors. Error 
values created by one operation flow to other operations. A naive 
implementation of these test-and-propagate semantics can be very 
slow. Here, we present a code space partitioning model for imple- 
menting error values on imperative architectures. Computation 
begins in a fast, error free partition. If errors do occur, then the 
computation moves to a slower, safer, test-and-propagate partition. 
The technique combines the speed of the error-detect model with 
the safety of the test-and-propagate model. If no errors occur, then 
the computation completes as fast as it would in error-detect only 
code. A prototype compiler for TMSAL (a powerful subset of 
SISAL) programs demonstrates the usefulness of the technique. 


22618 (UCRL-JC-111558) Storage systems for national in- 
formation assets. Coyne, R.A. (IBM Federal Systems Co., 
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Houston, TX (United States)); Hulen, H.; Watson, R. Lawrence Liv- 
ermore National Lab., CA (United States). 26 Aug 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-921125-7: ACM/IEEE super- 
computing conference, Minneapolis, MN (United States), 14-21 
Nov 1992). Order Number DE93009308. Source: OSTI; NTIS; 
GPO Dep. 

An industry-led collaborative project, called the National Storage 
Laboratory, has been organized to investigate technology for stor- 
age systems that will be the future repositories for our national 
information assets. Lawrence Livermore National Laboratory 
through its National Energy Research Supercomputer Center 
(NERSC) is the operational site and the provider of applications. It 
is anticipated that the integrated testbed system will represent a 
significant advance in the technology for distributed storage sys- 


tems capable of handling gigabyte class files at gigabit-per-second 
data rates. 


22619 (UCRL-JC—111568) Request: A tool for training new 
sys admins and managing old ones. Sharp, J.M. Lawrence Liv- 
ermore National Lab., CA (United States). 4 Sep 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9210331—1: 6. Usenix Systems 
Administration conference on large installation system administra- 
tion, Long Beach, CA (United States), 19-23 Oct 1992). Order 
Number DE93009299. Source: OSTI; NTIS; GPO Dep. 

It seems that one of the greatest problems facing senior system 
administrators today is how to train new system administrators. 
There never seems to be enough time in a day to get done what 
needed to be done last week, let alone find extra time to an a new 
sys admin. And if you were actually willing to give up some time to 
train, how would you go about doing it? Do you start with adding 
users or adding hosts? This paper will not only define an effective 
way to train new system administrators, but also show a practical 
way to manage tasks, users and administrators through the use of 
a simple tool called request. 


22620 (UCRL-JC—111803) Software safety and reliability is- 
sues in safety-related systems. Zucconi, L. Lawrence Livermore 
National Lab., CA (United States). Sep 1992. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9305164—1: 15. international conference on 
software engineering, Baltimore, MD (United States), 17-21 May 
1993). Order Number DE93011954. Source: OSTI; NTIS; GPO 
Dep. 

The increasing number of accidents attributed to computer-based 
systems is causing increased public awareness of the risk associ- 
ated with these systems’ use in safety-related applications. 
Examples include the Therac-25 medical LINAC deaths, the grow- 
ing number of Airbus A320 crashes, the AT&T Long-Lines disaster 
on Martin Luther King Day in 1990, the spate of regional telephone 
outages of the summer of 1991, and many more. How do safety 
and reliability sometimes conflict? What practical computer system 
and software development technologies and processes can be ap- 
plied to increase the safety and reliability of computer systems? 
What are the technical and managerial issues contributing to the 
construction of less-than-safe computer-based systems? How can 
systems engineers and software engineers work together. to ad- 
dress the issues related to safety and reliability of computer 
systems? This paper will address these topics and include an as- 
sessment of the best current state-of-the-practice and upcoming 
technologies that will carry us into the 21st century. 


22621 (UCRL-JC—111816) The National Storage Labora- 
tory: A collaborative research project. Coyne, R.A. (IBM 
Federal Systems Div., Houston, TX (United States)); Hulen, H.; 
Watson, R. Lawrence Livermore National Lab., CA (United States). 
15 Sep 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-920966-25: 10. 
conference on computing in high energy physics, Annecy (France), 
21-25 Sep 1992). Order Number DE93009530. Source: OSTI; 
NTIS; GPO Dep. 

Large scientific, engineering and commercial applications are 
straining storage and networking facilities, a condition compounded 
by new supercomputers, massively parallel processors, and high- 
performance workstations. An application driven, industry-led, 
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collaborative, high-performance storage testbed project centered at 
Lawrence Livermore National Laboratory (LLNL), called the Na- 
tional Storage Laboratory (NSL), has been organized to investigate, 
demonstrate, and commercialize technology to remove perfor- 
mance bottlenecks and to provide new needed storage system 
functionality. The experience of the project will also contribute to the 
work of the IEEE Storage System Standards Working Group [3]. 


22622 (UCRL-JC—111827) Data parallelism. Gorda, B.C. 
Lawrence Livermore National Lab., CA (United States). Sep 1992. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930117—6: 26. Hawaiian inter- 
national conference on system science: biotechnology computing 
track, Kauai, Hi (United States), 5-8 Jan 1993). Order Number 
DE93009300. Source: OSTI; NTIS; GPO Dep. 

Data locality is fundamental to performance on distributed mem- 
ory parallel architectures. Application programmers know this well 
and go to great pains to arrange data for optimal performance. 
Data Parallelism, a model from the Single Instruction Multiple Data 
(SIMD) architecture, is finding a new home on the Multiple Instruc- 
tion Multiple Data (MIMD) architectures. This style of programming, 
distinguished by taking the computation to the data, is what pro- 
grammers have been doing by hand for a long time. Recent work 


in this area holds the promise of making the programmer's task 
easier. 


22623 (UCRL-JC—111834) New architectures to reduce I/O 
bottlenecks in high-performance systems. Coleman, S.S.; Wat- 
son, R.W. Lawrence Livermore Nationa! Lab., CA (United States). 
Jan 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930117-7: 26. 
Hawaiian international conference on system science: biotechnol- 
ogy computing track, Kauai, Hi (United States), 5-8 Jan 1993). 
Order Number DES3009059. Source: OSTI; NTIS; GPO Dep. 

Large commercial and scientific applications are straining input/ 
output and storage facilities, a condition compounded by new net- 
working and distributed-system technology, and by supercomputer, 
massively-parallel, and high-performance workstation architectures. 
This paper reviews large-scale application 1/O requirements that 
are driving the need for high-performance, distributed, hierarchical 
storage, and then discusses the emerging shift to network- 
connected devices and third-party protocol architectures to meet 
these requirements. It illustrates the discussion with actual imple- 
mentations and with standards work under way in the IEEE 
Storage System Standards Working Group. 


22624 (UCRL-JC—1135C2) Object oriented implementation 
of adaptive mesh refinement algorithms. Crutchfield, W.Y.; Wel- 
come, M.L. Lawrence Livermore National Lab., CA (United States). 
Apr 1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9304114-1: 
Object-oriented numerics conference, Sunriver, OR (United States), 
25-27 Apr 1993). Order Number DE93011885. Source: OSTI; 
NTIS; GPO Dep. 

We describe C++ classes that simplify development of Adaptive 
Mesh Refinement (AMR) algorithms. The classes divide into two 
groups, generic classes that are broadly useful in adaptive algo- 
rithms, and application-specific classes that are the basis for our 
AMR algorithm. We employ two languages, with C++ responsible 
for the high-level data structures, and FORTRAN responsible for 
low-level numerics. The C++ implementation is as fast as the origi- 
nal FORTRAN implementation. Use of inheritance has allowed us 


to extend the original AMR algorithm to other problems with greatly 
reduced development time. 


22625 (UCRL-MA-108968-Rev.1) PDBView user’s manual 
for PDBView Version 2.0: Revision 1. Brown, S.A.; Braddy, D. 
Lawrence Livermore National Lab., CA (United States). 4 
Jan 1993. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93013183. Source: OSTI; NTIS; GPO Dep. 

The PACT system provides a number of tools for working with 
PDB files in a fairly generic fashion. In particular, PDBView lets 
you interactively browse a PDB file displaying the contents graphi- 
cally or textually. DBView is an SX program. SX is the SCHEME 
dialect of the LISP programming language with PACT extensions. 
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The extensions provide functionality for graphics, binary data han- 
dling, and other areas of functionality. PDBView has a help 
command which provides information about available commands. 


22626 (USIP-92-01) EXANA, a program for analysing EX- 
tended energy loss fine structures, EXELFS spectra. Tafreshi, 
M.A.; Bohm, C.; Csillag, S. Stockholm Univ. (Sweden). Inst. of 
Physics. Sep 1992. [26p.] Order Number DE93623958. Source: 
OSTI; NTIS; INIS. 

This paper is a users guide and reference manual for the EX- 
ANA, an IBM or IBM compatible PC-based program used for 
analysing extended fine structures occurring on the high energy 
side of the ionisation edges. The RDF (Radial Distance Function) 
obtained from this analysis contains information about the number, 
distance, and type of the nearby atoms, as well as the inelastic 
mean free path and disorder in distances from the centre atom to 
the atoms in a atomic shell around it. The program can be made 
available on request. (au). 


22627 (USIP-92-04) A programmable systolic trigger pro- 
cessor for FERA bus data. Appelquist, G.; Hovander, B.; Seliden, 
B.; Bohm, C. Stockholm Univ. (Sweden). Inst. of Physics. Sep 
1992. [15p.] Order Number DE93623959. Source: OSTI; NTIS; 
INIS. 

A generic CAMAC based trigger processor module for fast pro- 
cessing of large amounts of ADC data, has been designed. This 
module has been realised using complex programmable gate ar- 
rays (LCAs from XILINX). The gate arrays have been connected to 
memories and multipliers in such a way that different gate array 
configurations can cover a wide range of module applications. 
Using this module, it is possible to construct complex trigger pro- 
cessors. The module uses both the fast ECL FERA bus and the 
CAMAC bus for inputs and outputs. The latter, however, is primar- 
ily used for set-up and control but may also be used for data 
output. Large numbers of ADCs can be served by a hierarchical 
arrangement of trigger processor modules, processing ADC data 
with pipe-line arithmetics producing the final result at the apex of 
the pyramid. The trigger decision will be transmitted to the data ac- 
quisition system via a logic signal while numeric results may be 
extracted by the CAMAC controller. The trigger processor was 
originally developed for the proposed neutral particle search experi- 
ment at CERN, NUMASS. There it was designed to serve as a 
second level trigger processor. It was required to correct all ADC 
raw data for efficiency and pedestal, calculate the total calorimeter 
energy, obtain the optimal time of flight data and calculate the par- 
ticle mass. A suitable mass cut would then deliver the trigger 
decision. More complex triggers were also considered. (au). 


22628 (USIP-92-07) FASTBUS simulation models in VHDL. 
Appelquist, G. Stockholm Univ. (Sweden). Inst. of Physics. Nov 
1992. [9p.] Order Number DE93623960. Source: OSTI; NTIS; INIS. 

Four hardware simulation models implementing the FASTBUS 
protocol are described. The models are written in the VHDL hard- 
ware description language to obtain portability, i.e. without relations 
to any specific simulator. They include two complete FASTBUS de- 
vices, a full-duplex segment interconnect and ancillary logic for the 
segment. in addition, master and slave models using a high level 
interface to describe FASTBUS operations, are presented. With 
these models different configurations of FASTBUS systems can be 
evaluated and the FASTBUS transactions of new devices can be 
verified. (au). 


22629 (VF-UE-92-40) Presentation Technique. Froejmark, 
M. Vattenfall AB, Vaellingby (Sweden). Oct 1992. [29p.] (In 
Swedish). Order Number DE93623775. Source: OSTI; NTIS; INIS. 

The report presents a wide, easily understandable description of 
presentation technique and man-machine communication. General 
fundamentals for the man-machine interface are illustrated, and the 
factors that affect the interface are described. A model is presented 
for describing the operators work situation, based on three different 
levels in the operators behaviour. The operator reacts routinely in 
the face of simple, known problems, and reacts in accordance with 
predetermined plans in the face of more complex, recognizable 
problems. Deep fundamental knowledge is necessary for truly com- 
plex questions. Today's technical status and future development 
have been studied. In the future, the operator interface will be 





based on standard software. Functions such as zooming, integra- 
tion of video pictures, and sound reproduction will become 
common. Video walis may be expected to come into use in situa- 
tions in which several persons simultaneously need access to the 
same information. A summary of the fundamental rules for the de- 
sign of good picture ergonomics and design requirements for 
control rooms are included in the report. In conclusion, the report 
describes a presentation technique within the Distribution Automa- 
tion and Demand Side Management area and analyses the 
know-how requirements within Vattenfall. If different systems are 
integrated, such as geographical information systems and opera- 
tion monitoring systems, strict demands are made on the expertise 
of the users for achieving a user-friendly technique which is 
matched to the needs of the human being. (3 figs.). 


22630 (WSRC-RP-92-418) Verification of the Gaspar dose 
assessment module used in Maxigasp and Popgasp. Hamby, 
D.M. Westinghouse Savannah River Co., Aiken, SC (United 
States). 31 Dec 1992. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93009888. Source: OSTI; INIS; NTIS (documentation only); 
ESTSC (complete software package), P.O. Box 1020, Oak Ridge, 
TN 37831-1020; GPO Dep. 

The GASPAR module utilized in MAXIGASP and POPGASP has 
been verified by hand calculations. The program operates as docu- 
mented by the NRC [Eckerman et. al. 1980]. Equations used in the 
code to calculate downwind deposition rates, concentrations in air, 
on ground surfaces, and in vegetables, meat, and milk are pro- 
vided in this report. 


22631 (WSRC-RP-93-778) Wind system documentation. 
Froggatt, J.R.; Tatum, C.P. Westinghouse Savannah River Co., 
Aiken, SC (United States). 15 Jan 1993. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93010381. Source: OSTI; NTIS; 
GPO Dep. 

Atmospheric transport and diffusion models have been devel- 
oped by the Environmental Technology Section (ETS) of the 
Savannah River Technology Center to calculate the location and 
concentration of toxic or radioactive materials during an accidental 
release at the Savannah River Site (SRS). The output from these 
models has been used to support initial on-site and off-site emer- 
gency response activities such as protective action decision 
making and field monitoring coordination. These atmospheric 
transport and diffusion models have been incorporated into an au- 
tomated computer-based system called the (Weather Information 
and Display) System and linked to real-time meteorological and ra- 
diological monitoring instruments to provide timely information for 
these emergency response activities (Hunter, 1990). This report 
documents various aspects of the WIND system. 
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Refer also to citation(s) 19017, 19018, 19019, 19021, 19022, 
19023, 19024, 19054, 19126, 19239, 19240, 19241, 19321, 19322, 
19337, 19342, 19356, 19927, 19943, 20351, 20353, 20657, 20683, 
20834, 21052, 21090, 21197, 21212, 21213, 21375, 21377, 21378, 
21391, 21394, 21395, 21401, 21404, 21405, 21406, 21428, 21430, 
21432, 21438, 21447, 21449, 21459, 21460, 21463, 21475, 21477, 
21481, 21482, 21484, 21490, 21491, 21492, 21493, 21510, 21520, 
21521, 21539, 21540, 21543, 21654, 21684, 21934, 21962, 22018, 
22019, 22020, 22021, 22022, 22560, 22572, 22576, 22587, 22618 


22632 (ANL-HEP-CP-92-100) A_ proof-of-concept imple- 
mentation of persistence in a hierarchical storage system. 
Grossman, R. (Illinois Univ., Chicago, IL (United States). Lab. for 
Advanced Computing); Qin, Xiao; Lifka, D. Argonne National Lab., 
IL (United States). High Energy Physics Div. [1992]. 6p. Sponsored 
by USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Grant NAG2-513. (CONF-930461-2: 
12. IEEE symposium on mass storage systems, Monterey, CA 
(United States), 25 Apr 1993). Order Number DE93009959. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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The concept of providing transparent access to a collection of 
files in a mass storage system is a familiar one. The goal of this 
project was to investigate the feasibility of providing similar access 
to a collection of persistent, complex objects. We describe an ar- 
chitecture for interfacing a persistent store of complex objects to a 
hierarchical storage system. Persistent object stores support the 
uniform creation, storage, and access of complex objects, regard- 
less of their lifetimes. In other words, a mechanism is provided so 
that persistent objects outlive the processes which create them and 
can be accessed in a uniform manner by other processes. We vali- 
dated this architecture by implementing a proof-of-concept system 
and testing the system on two stores of data. These tests indicate 
that this architecture supports the creation, storage and access of 
very large persistent object stores. 


22633 (DOE/EIA-0204(93/01)) Energy Information Adminis- 
tration New Releases, January-February 1993. USDOE Energy 
Information Administration, Washington, DC (United States). 22 
Mar 1993. 21p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93010210. Source: OSTI; NTIS; GPO; 
GPO Dep. 

Contains special information on data, reports, periodicals and 
machine readable files made available to the public by EIA directly, 
or through the National Technical Information Service (NTIS). 


22634 (DOE/NV-360) Handbook of frequently used 
acronyms and glossary of terms. Professional Analysis, Inc., Las 
Vegas, NV (United States). Nov 1992. 150p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93011388. Source: OSTI; NTIS; GPO Dep. 

This handbook was compiled as a handy reference for acronyms 
and terms frequently used by DOE/NV organizations in the conduct 
of their day-to-day operations. Those acronyms and terms were se- 
lected from a wide variety of sources. The handbook is ordered 
alphabetically. 


22635 (DOE/OR/21400-T474) Abbreviations, acronyms, 
and initialisms frequently used by Martin Marietta Energy Sys- 
tems, Inc. Miller, J.T. Oak Ridge National Lab., TN (United 
States). Apr 1993. 179p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ES/IRA-1). Or- 
der Number DE93012509. Source: OSTI; NTIS; GPO Dep. 

Guidelines are given for using abbreviations, acronyms, and 
initialisms (AAls) in documents prepared by US Department of En- 
ergy facilities managed by Martin Marietta Energy Systems, Inc., in 
Oak Ridge, Tennessee. The more than 8000 AAls listed represent 
only a small portion of those found in recent documents prepared 
by contributing editors of the Publications Division of Oak Ridge 
National Laboratory, the Oak Ridge K-25 Site, and the Oak Ridge 
Y-12 Plant. This document expands on AAls listed in the Docu- 
ment Preparation Guide (ORNU/IRO-1, Martin Marietta Energy 
Systems, Inc., Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 1989) and is intended as a companion document. 


22636 (DOE/ST—0004) FEDIX: The on-line database 
retrieval service of government Information for colleges, uni- 
versities, and other organizations: User’s guide, Version 
4.0/Release 2.1. USDOE, Washington, DC (United States). Fal 
1992. 77p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93010313. Source: OSTI; NTIS; GPO Dep. 

FEDIX is an on-line information service that links the higher edu- 
cation community and the federal government to facilitate research, 
education, and services. The system provides accurate, timely 
federal agency information to colleges, universities, and other re- 
search organizations. There are no registration fees or access 
charges. Participating agencies include DOE, FAA, NASA, ONR, 
AFOSR, NSF, NSA, DOE, DOEd, HUD, and AID. This guide is in- 
tended to help users access and utilize FEDIX. 


22637 (\A-1473) Computerised data banks related to radia- 
tion safety in Israel and applied to computerised teaching on 
radiation protection. Ben-Shiomo, A. (Israel Atomic Energy Com- 
mission, Yavne (Israel). Soreq Nuclear Research Center). Israel 
Atomic Energy Commission, Tel Aviv (Israel). Mar 1993. [119p.] (in 
Hebrew). Order Number DE93624723. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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This work describes the development of a computerised data- 
base for radiation protection in Israel. using this data base software 
it is possible to perform the following tasks: Shielding calculations. 
Calculations of internal committed dose following the intake of 
radioisotopes into the body. A computerised training course in radi- 
ation protection was introduced into the data base in the form of 
some interactive lessons for 'self study’. 


22638 (IAEA-NDS—29(rev.5)) ENDF utility codes version 
6.8. IAEA-NDS-Documentation series. McLaughlin, P.K. (ed.). In- 
ternational Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section; National Nuclear Data Center, Upton, NY (United States). 
Oct 1992. [74p.] Order Number DE93623953. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Description and operating instructions are given for a package of 
utility codes operating on evaluated nuclear data files in the for- 
mats ENDF-5 and ENDF-6. Included are the data checking codes 
CHECKER, FIZCON, PSYCHE; the code INTER for retrieving ther- 
mal cross-sections and some other data; graphical plotting codes 
PLOTEF, GRALIB, graphic device interface subroutine library 
INTLIB; and the file maintenance and retrieval codes LISTEF, 
SETMDC, GETMAT, STANEF. This program package which is de- 
signed for CDC, IBM, DEC and PC computers, can be obtained on 
magnetic tape or floppy diskette, free of charge, from the IAEA Nu- 
clear Data Section. (author). 


22639 (IAEA-NDS—129) FENDL multigroup libraries. IAEA- 
NDS-Documentation series. Ganesan, S.; Muir, D.W. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. Jul 
1992. [22p.] Order Number DE93623952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Selected neutron reaction nuclear data libraries and photon- 
atomic interaction cross section libraries for elements of interest to 
the IAEA’s program on Fusion Evaluated Nuclear Data Library 
(FENDL) have been processed into MATXSR format using the 
NJOY system on the VAX4000 computer of the IAEA. This docu- 
ment lists the resulting multigroup data libraries. All the multigroup 
data generated are available cost-free upon request from the IAEA 
Nuclear Data Section. (author). 9 refs. 


22640 


(INIS-mf-13388, pp. 393-394) An online data acquisi- 
tion system for VAX computer. Bhowmick, R.K. (Nuclear Science 
Centre, New Delhi (india)); Goyal, D.K.; Naithani, S. Department of 
Atomic Energy, Bombay (India). 1991. [568p.] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 


during December 26-30, 1991) : Contributed papers.Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. DATA ACQUISITION SYSTEMS/on-line 
systems; CAMAC SYSTEM; COMPUTER CODES; COMPUTERS; 
EQUIPMENT INTERFACES 


22641 (INIS-mf-13507) Directory of IAEA databases. Inter- 
national Atomic Energy Agency, Vienna (Austria). Dec 1992. 
[126p.] Order Number DE93622837. Source: OSTI; NTIS (US 
Sales Only); INIS. : 

This second edition of the Directory of IAEA Databases has been 
prepared within the Division of Scientific and Technical Information 
(NESI). Its main objective is to describe the computerized informa- 
tion sources available to staff members. This directory contains all 
databases produced at the IAEA, including databases stored on 
the mainframe, LAN’s and PC's. All IAEA Division Directors have 
been requested to register the existence of their databases with 
NESI. For the second edition database owners were requested to 
review the existing entries for their databases and answer four ad- 
ditional questions. The four additional questions concerned the 
type of database (e.g. Bibliographic, Text, Statistical etc.), the cate- 
gory of database (e.g. Administrative, Nuclear Data etc.), the 
available documentation and the type of media used for distribu- 
tion. In the individual entries on the following pages the answers to 
the first two questions (type and category) is always listed, but the 
answers to the second two questions (documentation and media) 
is only listed when information has been made available. 
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22642 (INIS-mf—-13528) International Thermonuclear Experi- 
mental Reactor (ITER). Engineering Design Activities (EDA). 
Agreement and protocol 1. ITER EDA documentation series. In- 
ternational Atomic Energy Agency, Vienna (Austria). Dec 1992. 
[64p.] Order Number DE93624722. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This document contains protocol 1 to the agreement among the 
European Atomic Energy Community, the government of Japan, 
the Government of the Russian Federation, and the Government of 
the United States of America on cooperation in the engineering de- 
sign activities for the International Thermonuclear Experimental 
Reactor, which activities shall be conducted under the auspices of 
the International Atomic Energy Agency. 


22643 (MLM-3768, pp. 4-9) Polynomial for semiquadratic 
interpolation on four data in rectangular array. Silver, G.L. 
Mound, Miamisburg, OH (United States). 30 Nov 1992. In Mound 
activities in chemical and physical research: January-December 
1991. 47p. Order Number DE93004027. Source: OSTI; NTIS. 

In this paper, a polynomial equation is presented for the interpo- 
lation of four experimental data in a rectangular array. Two 
polynomial equations are tested against several functions. It is 
found that for these typical test functions, the equation yields a bet- 
ter fit than the standard bilinear equation. 7 refs., 1 tab. 


22644 (MLM-3768, pp. 10-13) Comparison of four-point op- 
erational method to the nine-point least squares method for 
data in rectangular array. Silver, G.L. Mound, Miamisburg, OH 
(United States). 30 Nov 1992. In Mound activities in chemical and 
physical research: January-December 1991. 47p. Order Number 
DE93004027. Source: OSTI; NTIS. 

The operational method for interpolation of data in a rectangular 
array was first described in 1985. It was developed to supplement 
the standard bilinear equation for data in a rectangular array. In 
this paper, a four-point operational, algebraic method for interpolat- 
ing data in a rectangular array is compared to the standard 
nine-pont method used for the same purpose. It is concluded that if 
the data are not widely separated and if experimentation is costly, 
then the four-point method represents an effective opportunity for 
cost savings. 7 refs., 2 tabs. 


22645 (MLM-3768, pp. 14-18) Operational interpolation of 
an unusual three-dimensional design. Silver, G.L. Mound, Mi- 
amisburg, OH (United States). 30 Nov 1992. In Mound activities in 
chemical and physical research: January-December 1991. 47p. 
Order Number DE93004027. Source: OSTI; NTIS. 

In this paper, a new method for three-dimensional interpolation is 
described. This method requires only five data points and is easy 
to learn and apply. The maximum error was 18% on test data that 
varied by more than a factor of 80, a much wider variation than is 
ordinarily encountered in laboratory work. 7 refs., 1 tab. 


22646 (ORNL/FTR-4111) [Travel to France to participate in 
development of international standards for text preparation 
and interchange]: Foreign trip report, October 4-20, 1991. Ma- 
son, J.D. Oak Ridge National Lab., TN (United States). 5 Nov 
1991. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011382. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

As DOE seeks to move towards electronic production, manage- 
ment, and dissemination of scientific and technical information, it 
has for several years been involved in the development of interna- 
tional standards for text preparation and interchange. In support of 
this effort, the traveler serves as Convenor of ISO/IEC JTCV/SC18/ 
WG8; during this trip he convened the Fall 1991 meeting of WG8 
in La Grande Motte, France. 


22647 (SLAC—400, pp. 543-550) B factory computing is- 
sues. Porter, F. (California Institute of Technology, Pasadena 
(US)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. (CONF-9204126-: B factories: state of the art 
in accelerators, detectors, and physics, Stanford, CA (United 
States), 6-10 Apr 1992). In Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. 669p. Order Num- 
ber DE93008476. Source: OSTI; NTIS; INIS. 





The various issues in computing for a B factory are reviewed, 
beginning with the requirements, followed by the computing model 
and hardware aspects, and finally a discussion of several of the 
myriad software issues. A B Factory experiment requires a comput- 
ing environment which can handle a large data-rate to magnetic 
storage, and the capacity to analyze very large datasets of useful 
events. It is also desirable to enhance the efficient interaction with 
the computing resources through the use of modern software tech- 
nology. Here, the author review the various issues and potential 
solutions. In my discussion, | draw heavily on my interactions with 
other participants in previous B Factory workshops, and particularly 
the PEP-Il workshops. | will not discuss the physics software tools 
themselves here, see, e.g., previous work and the talk on GISMO 
at this conference by A. Breakstone. 
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22648 (IAEA-INFCIRC-—377(add.2)A/C/E/F/R/S) The text of 
an African regional co-operative agreement for research, de- 


99 GENERAL AND MISCELLANEOUS 
9904 Law 


velopment and training related to nuclear science and 
technology: Status of acceptances as at 31 January 1993. In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1993. 
[6p.] (In English, Arabic, Chinese, Spanish, French, Order Number 
DE93623950. Source: OSTI; NTIS (US Sales Only); INIS. 

The document informs that as of 31 January 1993, the following 
states sent to the Director General notifications of acceptance of 
the African Regicnal Co-operative Agreement for Research, Devel- 
opment and Training Related to Nuclear Science and Technology: 
Tunisia, Egypt, Algeria, Nigeria, Madagascar, Libyan Arab 
Jamahiriya, Morocco, Kenya, Sudan, Ghana, Tanzania, Mauritius, 
Cameroon, South Africa and Zaire. The Agreement entered into 
force on 4 April 1990. 
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Production of Polonium 210, Thulium 170, and Iridium 192 in a 
Hanford production pile, 18:19846 (R;US) 

Production Test 105-533-A — Supplement C, Local controlled in- 
creases in C-Pile tube powers, 18:19826 (R;US) 

Production Test IP-168-A, Long term corrosion monitoring and 
evaluation of operating limits for | & E charges — C-Reactor, 
18:19859 (R;US) 

Production Test IP-85-A — Water shut-off during shutdown at C 
Reactor, 18:19858 (R;US) 

Project proposal — Crossheader pressure differential indicators 
and alarm systems — Hanford Reactors (Project CGI-817), 
18:19724 (R;US) 

Proposed Redox sand filter monitor and stack monitors, 18:19234 
(R;US) 

PT-IP-132-AC — Supplement A, Production of high Pu-240 pluto- 
nium at C Reactor, 18:19860 (R;US) 

Reactor Components Study, 18:19862 (R;US) 

Rear face crossunder lines at B, D, DR, F, and H reactors — Scope 
and justification, 18:19865 (R;US) 

Recommended tube flow limitations for B and D pile downcomers, 
18:19863 (R;US) 

Redox in-line monitoring 
18:18966 (R;US) 

Reduction of the amount of dichromate added to pile cooling wa- 
ter: Final report, PT-105-542-E, 18:19849 (R;US) 

Revision of horizontal control rods to permit utilization of neutrons 
for by-product production, 105-C, 105-KE, 105-KW, 18:19722 
(R;US) 

Stress analysis of bulk effluent system components in B and C re- 
actors, 18:19861 (R;US) 

The effect of operational charge-discharge on the slug rupture 
limit, 18:19845 (R;US) 

The irradiation of a novel fuel element used for U-233 production, 
18:19832 (R;US) 

Tube power limits — Past, present and future, 18:19842 (R;US) 

Use of high-density prepacked concrete in reactor construction, 
18:19841 (R;US) 


Geological Survey, Denver, CO (United States) 
Photogeologic and kinematic analysis of lineaments at Yucca 
Mountain, Nevada: Implications for strike-slip faulting and oro- 
clinal bending, 18:21697 (R;US) 


Geological Survey, idaho Falls, ID (United States) 

Chemical constituents in the dissolved and suspended fractions of 
ground water from selected sites, Idaho National Engineering 
Laboratory and vicinity, Idaho, 1989, 18:21301 (R;US) 

Chemical constituents in water from wells in the vicinity of the 
Naval Reactors Facility, Idaho National Engineering Laboratory, 
idaho, 1989-90, 18:21302 (R;US) 

Hydrologic studies in wells open through large intervals: Annual 
report, 1992, 18:21299 (R;US) 
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Geological Survey, idaho Falls, ID (United States) 


Purgeable organic compounds in ground water at the Idaho National 
Engineering Laboratory, Idaho, 1990 and 1991, 18:21303 (R;US) 
Geological Survey, Menlo Park, CA (United States) 
Gravity and magnetic data of Fortymile Wash, Nevada Test Site, 
Nevada, 18:19193 (R;US) 
Georgia Inst. of Tech., Atlanta, GA (United States). Nuclear En- 
gineering Program 
Crossed sightline ECE diagnostics: Final technical report, 
18:22271 (R;US) 
Georgia Inst. of Tech., Atlanta, GA (United States). School of 
Chemical Engineering 
High temperature membranes for H2S and SO, separations: 
Quarterly progress report, October 1, 1992—December 31, 
1992, 18:20472 (R;US) 
Georgia Inst. of Tech., Atlanta, GA (United States). School of 
Material Engineering 
Mechanisms of time-dependent crack growth at elevated tempera- 
ture: Final project report, July 1, 1986—-August 31, 1989, 
18:20247 (R;US 
Georgia Univ., Athens, GA (United States). Dept. of Genetics 
Fifth international fungus spore conference: [Abstracts]: Final 
technical report, 18:21563 (R;US) 
GeoTrans, Inc., Sterling, VA (United States) 
Groundwater flow model for the General Separations Area, Sa- 
vannah River Site, 18:21700 (R;US) 
Geraghty and Milier, Inc., Dublin, OH (United States) 
Quadrant Ill RF! draft report: Tables, Appendix A-Plates: Volume 
2, 18:19153 (R;US) 
Geraghty and Miller, Inc., Midland, TX (United States) 
Geohydrologic feasibility study of the San Juan Basin for the po- 
tential applicability of Jack W. Mclntyre’s patented tool, 
18:18921 (R;US) 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many) 
Cell cycle delays in synchronized cell populations following irradia- 
tion with heavy ions, 18:21625 (R;DE;In German) 
Description of flux effects and particle production in relativistic 
heavy ion collisions, 18:22017 (R;DE;In German) 
Nucleon-nucleon correlations in dense nuclear matter, 18:21942 
(R;DE;In German) 
Giessen Univ. (Germany) 
Investigations on the growth of a-oriented layers of high tempera- 
ture superconductors, 18:20335 (R;DE;In German) 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation) 
Analysis of transverse instability of a beam in an electron linac 
near parametric resonance, 18:20818 (RA;RU;In Russian) 
Measurement of intensive microwave power single pulses, 
18:21021 (RA;RU;In Russian) 
Grambling State Univ., LA (United States). Dept. of Physics 
Magnetic character investigation of higher alcohol synthesis Cu- 
Co-Cr catalysts, 18:18681 (R;US) 
Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucleaires 
Neutrinos oscillations research near a nuclear reactor. Study of 
background components and experimental data analysis in 
Bugey lil experiment, 18:21875 (R;FR;In French) 
GTE Labs., Inc., Waltham, MA (United States) 
Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics: Final report: DOE/ORNL Ceramic 
Technology Project, 18:20354 (R;US) 


H 


H and R Technical Associates, Inc., Oak Ridge, TN (United States) 
Remediation schedule for inactive liquid low-level waste storage 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 18:19247 (R;US) 
Handwerkskammer Koblenz (Germany) 
The general energy supply scheme and building installation 
demonstration plants of the Metal Working Center of Handwerk- 
skammer Koblenz, stage 2, 18:20115 (I;DE;In German) 
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Hanford Atomic Products Operation, Richland, WA (United 
States) 

Acenaphthene solvents for use in Building 313 Frost Test opera- 
tion, 18:20561 (R;US) 

C Reactor reorificing analysis, 18:19829 (R;US) 

Charge-discharge during pile operation, 18:19839 (R;US) 

Final report — Production Test No. 105-214-P, Silica feed elimina- 
tion, 18:19824 (R;US) 

Incentives for using poison splines at C Pile, 18:19723 (R;US) 

Re-evaluation of Ball 3X Recovery System improvements, 105-B, 
D, DR, F, and H, 18:19855 (R;US) 

Review of feasibility of high temperature full pile graphite burnout 
test, 18:19834 (R;US) 

Safety experience — Reactor and critical facilities, 18:19925 (R;US) 

Steam loss at 190-B, D, DR, F, and H Buildings, 18:19924 (R;US) 

Hanford Engineer Works, Richland, WA (United States) 

Operation of Hanford Engineer Works: Traffic and Transportation 
Departments, 18:22528 (R;US) 

Village Operation, Part 1, 18:22527 (R;US) 

Hanford Works, Richland, WA (United States) 
Material loss in ruptured fuel elements, 18:19825 (R;US) 
Harvard Univ., Boston, MA (United States) 
[Laser spectroscopy of hydrocarbon radicals], 18:20553 (R;US) 
Hawaii Univ., Honolulu, Hi (United States). Hawaii Inst. of Geo- 
physics 

Analysis of volatile phase transport in soils using natural radon 

gas as a tracer, 18:21220 (R;US) 
Heidelberg Univ. (Germany). Medizinische Gesamtfakultaet 

Cell cycle delays in synchronized cell populations following irradia- 

tion with heavy ions, 18:21625 (R;DE;In German) 
Hochtemperatur-Reaktorbau GmbH, Dortmund (Germany) 

Studies of bearings to be used in high-temperature reactor plants. 
Final report, 18:19569 (1;DE;In German) 

Horizon Data Corp., Reston, VA (United States). Power Informa- 
tion Center 

|IAPG membership roster, 18:19998 (R;US) 

Interagency Advanced Power Group (IAPG) meeting com- 
pendium: October 1991—December 1992, 18:21082 (R;US) 

Hundsbaek og Henriksen A/S, Vejle (Denmark) 

Low temperature system: Connection of a low temperature sys- 
tem to an existing district heating network. Evaluation project, 
18:20163 (R;DK;In Danish) 

Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics 
Periodic structure in nuclear matter, 18:21957 (R;HU) 


Hunter Coll., New York, NY (United States) 
Gene transcription and electromagnetic fields: Final progress re- 
port, 18:21680 (R;US) 
Hydrocarbon Research, Inc., Princeton, NJ (United States) 
Catalytic multi-stage liquefaction of coal: First quarterly report, 8 
December 1992-31 December 1992, 18:18708 (R;US) 
Optimization of reactor configuration in coal liquefaction: Fifth 
quarterly report, 1 October—31 October 1992, 18:18697 (R;US) 


ICF Kaiser Engineers, Inc., Pittsburgh, PA (United States) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 15, April 1, 1992—June 30, 1992, 18:18660 (R;US) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 14, January 1, 1992—March 31, 1992, 18:18661 (R;US) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress report 
No. 13, October 1, 1991—-December 31, 1991, 18:18662 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 8, July-September 1992, 18:19513 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 9, October-December 1992, 18:19514 
(R;US) 





idaho Dept. of Health and Welfare, Boise, ID (United States) 

Supplemental investigations in support of environmental assess- 
ments by the Idaho INEL Oversight Program at the Idaho 
National Engineering Laboratory: Second year progress report, 
18:21298 (R;US) 

Idaho INEL Oversight Program, Boise, ID (United States) 

Hydrologic studies in wells open through large intervals: Annual 
report, 1992, 18:21299 (R;US) 

Summary of ground water and surface water flow and contaminant 
transport computer codes used at the Idaho National Engineer- 
ing Laboratory (INEL): Version 1.0, 18:19737 (R;US) 

idaho State Univ., Pocatello, ID (United States) 

Hydrologic studies in wells open through large intervals: Annual 
report, 1992, 18:21299 (R;US) 

Siphon breaker design requirements: Final report, 18:20648 (R;US) 

Idaho Univ., Moscow, ID (United States) 


Electrochemistry of Thiobacillus ferrooxidans reactions with pyrite: 
Final report, 18:18688 (R;US) 


Idaho Univ., Moscow, ID (United States). Dept. of Bacteriology 
and Biochemistry 
Genetics and chemistry of lignin degradation by Streptomyces: Fi- 
nal technical report, 18:19413 (R;US) 


idaho Univ., Moscow, ID (United States). Idaho Water and En- 
ergy Resources Research Inst. 
Annual report on monitoring of the unsaturated zone and recharge 
areas at INEL to the state of Idaho INLEL Oversight COmmittee: 
Draft, 18:21300 (R;US) 


Idaho Univ., Moscow, ID (United States). Water Resources Re- 
search Inst. 

Annual report on monitoring of the unsaturated zone and recharge 
areas at INEL to the state of Idaho INEL Oversight Committee, 
18:19738 (R;US) 

Hydrologic studies in wells open through large intervals: Annual 
report, 1992, 18:21299 (R;US) 

Iinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States) 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1992-28 
February 1993, 18:18774 (R;US) 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1992—February 
28, 1993, 18:18819 (R;US) 

Biodesulfurization of mild gasification liquid products: Technical 
report, December 1, 1992—February 28, 1993, 18:18715 (R;US) 

Carbonation as a binding mechanism for coaVcalcium hydroxide 
pellets: Technical report, December 1, 1992—February 28, 1993, 
18:18669 (R;US) 

Characterization of available coals from Illinois mines: Technical 
report, December 1, 1992—February 28, 1993, 18:18772 (R;US) 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Technical report, December 1, 1992—February 28, 1993, 
18:18670 (R;US) 

Coal combustion under conditions of blast furnace injection: Tech- 
nical report, 1 December 1992-28 February 1993, 18:18817 
(R;US) 

Combustion and emissions characterization of pelletized coal fu- 
els: Technical report, December 1, 1992—February 28, 1993, 
18:18671 (R;US) 

Combustion properties of coal-char blends: No, emission charac- 
teristics: Technical report, December 1, 1992—February 28, 
1993, 18:18818 (R;US) 

Development of novel copper-based sorbents for hot gas cleanup: 
Technical report, December 1, 1992—February 28, 1993, 
18:18714 (R;US) 

Evaluation and utilization of Illinois FBC residues for construction 
materials: Technical report, December 1—February 28, 1993, 
18:18816 (R;US) 

Integrated methods for production of clean char and its combus- 
tion properties: Quarterly technical report, December 1, 
1992—February 28, 1993, 18:18673 (R;US) 

Integrated production/use of ultra low-ash coal, premium liquids 
and clean char: Technical report, December 1—February 28, 
1993, 18:18717 (R;US) 


Indian Nuclear Society, Bombay (India) 


Plasma-assisted cleanup of flue gas: Technical report, December 
1, 1992—February 28, 1993, 18:19519 (R;US) 

Removal of COz from flue gases by algae: Technical report, De- 
cember 1, 1992—February 28, 1993, 18:19410 (R;US) 

Sulfur removal from high-sulfur Illinois coal by low-temperature 
perchloroethylene (PCE) extraction: Technical report, Decem- 
ber 1, 1992—February 28, 1993, 18:18672 (R;US) 

Upgrading mild gasification liquids to produce electrode binder 
pitch: Technical report, December 1, 1992—February 28, 1993, 
18:18716 (R;US) 

Utilization of Illinois slags for the production of ultra-lightweight ag- 
gregates: Technical report, December 1, 1992—February 28, 
1993, 18:18712 (R;US) 

VHF EPR analysis of organic sulfur in coal: Technical report, De- 
cember 1, 1992—February 28, 1993, 18:18773 (R;US) 


Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). Geological Survey 
Carbonation as a binding mechanism for coal/calcium hydroxide 


pellets: Technical report, December 1, 1992—February 28, 1993, 
18:18669 (R;US) 


Illinois Inst. of Tech., Chicago, IL (United States). Dept. of 
Chemical Engineering 
Predictive models of circulating fluidized bed combustors: SO2 
sorption in the CFB loop: Fourteenth technical progress report, 
18:18805 (R;US) 


Illinois State Geological Survey, Champaign, IL (United States) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 15, April 1, 1992—June 30, 1992, 18:18660 (R;US) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 14, January 1, 1992—March 31, 1992, 18:18661 (R;US) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress report 
No. 13, October 1, 1991—December 31, 1991, 18:18662 (R;US) 


Illinois Univ., Chicago, IL (United States). Lab. for Atomic, 
Molecular, and Radiation Physics 
Generation of vacuum ultraviolet and extreme ultraviolet radiation 
by nonlinear processes with excimer lasers: Final report, 
18:20733 (R;US) 


Illinois Univ., Urbana, IL (United States) 

Model building, control and optimization of large scale systems: 
Progress report, January 1992—January 1993, 18:20649 (R;US) 

Selective bond scission during oxygenate decomposition on met- 
als: Annual report, 18:20554 (R;US) 

Spin-mapping of coal structures with ESE and ENDOR: Four- 
teenth quarterly report, 18:18765 (R;US) 

Spin-mapping of coal structures with ESE and ENDOR: Fifteenth 
quarterly report, 18:18766 (R;US) 

Theta pinch discharges for solids vaporization and elemental 
chemical analysis: Final report, 18:20467 (R;US) 


Indian Nuclear Society, Bombay (india) 

A preparation method of thorium nitrides and their oxidation be- 
havior, 18:20325 (IA;iN) 

Actinide production analysis for Th/sup(233)U cycle LWR [Light 
Water Reactor], 18:19561 (JA;IN) 

Activities in research committee on thorium-fuelled nuclear reac- 
tors of the Atomic Energy Society of Japan, 18:18969 (IA;IN) 

Advanced Heavy Water Reactor (AHWR), 18:19584 (iA;IN) 

Analysis of heavy water moderated lattice experiments with tho- 
rium oxide fuel, 18:19589 (1A;IN) 

Characteristics of thorium loaded fusion-fission hybrid system- 14 
MeV neutron transport in thorium, 18:22454 (IA;IN) 

Chemical diffusion of constituent elements in the thorium-uranium 
mixed oxide fuel, 18:19694 (iA;IN) 

Comprehensive study of thorium as an energy source in the 21% 
century, 18:19693 (1A;IN) 

Critical experiments with the KUCA containing thorium, 18:19652 
IA;IN) 

ouie and irradiation experience with thorium bundles in MAPS 
[Madras Atomic Power Station], 18:19588 (IA;IN) 

Development of thorium based fuels for water-cooled reactors, 
18:19585 (IA;IN) 
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Indian Nuclear Society, Bombay (india) 


Effect of uranium-235 enrichment on initial reactivity of molten salt 
reactor, 18:19650 (IA;IN) 

Experience in final separation, purification and recycling of 
uranium-233, 18:18970 (IA;IN) 

Extraction and refining of thorium, 18:18935 (IA;IN) 

Fabrication of FBTR thoria blanket assemblies at NFC, Hyder- 
abad, 18:19603 (IA;IN) 
Fusion blanket neutronics studies at Trombay, 18:22453 (IA;IN) 
Gelation studies for the preparation of thoria and thoria 10% urania 
microspheres using internal gelation process, 18:20326 (IA;IN) 
Global nuclear energy system— thorium molten-salt nuclear en- 
ergy synergetics, 18:19601 (IA;IN) 

Growth scenarios with thorium fuel cycles in pressurised heavy 
water reactors, 18:19583 (IA;IN) 

Loop experiments with thoria based fuels, 18:19587 (IA;IN) 

Measurement of fast neutron nuclear data of sup(232)Th, 
18:22077 (IA;IN) 

Methods and results of evaluation of nuclear data for thorium cycle 
development, 18:19634 (IA;IN) 

Neutronic properties of spectral shift light water reactors with tho- 
rium fuel, 18:19731 (IA;IN) 

Operational experience with sup(233)U uranyl nitrate solution re- 
actor PURNIMA-II, 18:19605 (1A;IN) 

Overview of thorium utilization programme in India, 18:18933 (IA;IN) 

Physics and instrumentation of sup(233)U fuelled neutron source 
reactor KAMINI, 18:19880 (IA;IN) 

Potential use of thorium through fusion breeders in the Indian con- 
text, 18:22452 (IA:IN) 

Preliminary safety examination on thorium molten-salt nuclear en- 
ergy synergetics, 18:19604 (IA;IN) 

Production and fabrication of thorium fuels at BARC, 18:18934 
(IA;IN) 

Production of Al clad Al sup(233)U alloy fuel plates for PURNIMA 
IIVKAMINI reactors, 18:19879 (IA;IN) 

Reactivity measurements and analyses for chemical materials 
used in a thorium molten salt reactor fuel, 18:19649 (IA;IN) 

Reprocessing of irradiated thorium: Indian experience, 18:18971 
(IA;IN) 

Studies of low gain tokamak fusion breeder, 18:22451 (IA;IN) 

Studies on biokinetics and radiation safety aspects of thorium, 
18:21631 (IA;IN) 

Study of reactor kinetics of small size molten salt reactor, 
18:19648 (IA;IN) 

The actinide waste problem in perspective, 18:19116 (IA;IN) 

Thermochemical study of thorium and thorium-uranium monocar- 
bides, 18:20327 (IA;IN) 

Thorium cycle in future quasi-equilibrium nuclear society, 
18:19533 (IA;IN) 

Thorium experiments in LOTUS facility at EPFL, Lausanne, 
Switzerland, 18:22455 (1A;IN) 

Thorium in the Indian HWR [Heavy Water Reactor], 18:19586 (IA;IN) 

Use of sup(233)U for high flux reactors, 18:19651 (IA;IN) 

Utilisation of thorium in LMFBRs, 18:19602 (IA;IN) 


indiana Univ., Bloomington, IN (United States) 
[Metal alkoxides—models for metal oxides: Alkoxide ligands in 


early transition metal organometallic chemistry]: Progress re- 
port, 18:20548 (R;US) 


Institute of Gas Technology, Chicago, IL (United States) 
Advanced alternate planar geometry solid oxide fuel cells: Third 
interim quarterly technical progress report, July 1, 1988— 
September 30, 1988, 18:20102 (R;US) 
Advanced alternate planar geometry solid oxide fuel cells: Interim 


quarterly technical progress report, November 1, 1988—January 
31, 1989, 18:20103 (R;US) 


Institute of Paper Science and Technology, Atlanta, GA (United 
States) 


A comparison of impulse drying to double felted pressing on pilot- 
scale shoe presses and roll presses: Progress report, No. 6, 
18:20144 (R;US) 

High-intensity drying processes-impulse drying: Yearly report, 
18:20145 (R;US) 


On-machine sensors to measure paper mechanical properties, 
18:20709 (R;US) 
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On-machine sensors to measure paper mechanical properties, 
18:20146 (R;US) 


Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil) 

Chemical treatment of ammonium fluoride solution in uranium re- 
conversion plant, 18:18968 (|;BR;in Portuguese) 

Determination of distribution coefficients for '** Cs, ®° Co and 254 
Th radionuclides in Pinheiro river sediment, 18:21307 (I;BR;In 
Portuguese) 

Determination of hafnium and zirconium in geological materials by 
neutron activation analysis, 18:21239 (1;BR;In Portuguese) 

Study of process parameters for reducing ammonium uranyl car- 
bonate to uranium dioxide in fluidized bed furnace, 18:20321 
(I;BR;In Portuguese) 

Use of ® Zn as radioactive tracer in the bioaccumulation study of 
zinc by aquatic organisms, 18:21626 (I;BR;In Portuguese) 


international Atomic Energy Agency, Vienna (Austria) 

8. IMRP in China, 18:19391 (iA;XA) 

A concept of specialized fast reactor for minor actinide burning, 
18:19600 (RA;XA) 

Actinide transmutation in the advanced liquid metal reactor 
(ALMR), 18:19592 (RA;XA) 

Advisory group meeting on new trends and developments in radia- 
tion technology, 18:19390 (1;XA) 

Agricultural production - Phase 2. Indonesia. ELISA for epidemiol- 
ogy of brucellosis: Technical report. Report prepared for the 
Government of the Republic of Indonesia, 18:21566 (R;XA) 

Agricultural production - Phase 2. Indonesia. Controlled release 
pesticide formulations: Technical report. Report prepared for the 
Government of the Republic of Indonesia, 18:21567 (R;XA) 

Agricultural production - Phase 2. Indonesia. Nutritional strategies 
for ruminants fed on local feed supplemented with molasses 
multi-nutrient blocks: Technical report. Report prepared for the 
Government of the Republic of Indonesia, 18:21568 (R;XA) 

Agricultural production - Phase 2. Indonesia. Methods for increas- 
ing ruminant production from available feed resources in 
Indonesia - Nutrition-reproduction interactions: Technical report. 
Report prepared for the Government of the Republic of Indone- 
sia, 18:21569 (R;XA) 

Agricultural production - Phase 2. Indonesia. Insect ecology stud- 
ies and insect pest control: Technical report. Report prepared for 
the Government of the Republic of Indonesia, 18:21570 (R;XA) 

Agricultural production - Phase 2. Indonesia. National training 
course on ELISA for seradiagnosis of animal diseases (4): 
Technical report. Report prepared for the Government of the Re- 
public of Indonesia, 18:21571 (R;XA) 

Agricultural production - Phase 2. Indonesia. National training 
course on ELISA for seradiagnosis of animal diseases (5): 
Technical report. Report prepared for the Government of the Re- 
public of Indonesia, 18:21572 (R;XA) 

Agricultural production - Phase 2. Indonesia. Implementation of 
ELISA for brucellosis at DGLS laboratories in indonesia: Techni- 
cal report. Report prepared for the Government of the Republic 
of Indonesia, 18:21573 (R;XA) 

Agricultural production - Phase 2. Indonesia. Validation of the 
ELISA technique for the diagnosis of bovine brucellosis and in 
the use of computer programs for recording and analysing 
ELISA data: Technical report. Report prepared for the Govern- 
ment of the Republic of Indonesia, 18:21574 (R;XA) 

Biomedical applications, 18:20608 (1A;XA) 

Burnup as a safety parameter for handling transport packages and 
storage facilities for spent nuclear fuel, 18:18981 (RA;XA) 

Burnup extension plan of BWR fuel and its impact on the fuel cy- 
cle in Japan, 18:19540 (RA;XA) 

Characteristics of TRU transmutation in an LMFBR, 18:19598 
(RA;XA) 

Communications received from certain Member States regarding 
guidelines for the export of nuclear material, equipment and 
technology: A further communication, dated 2 December 1992, 
18:19358 (R;XA;In English, Spanish, French, Russia) 

Compatibility of extended burnup with French fuel cycle installa- 
tions, 18:19632 (RA;XA) 

Developments in slightly enriched uranium for power reactor fuel 
in Argentina, 18:19578 (RA;XA) 





Directory of IAEA databases, 18:22641 (1;XA) 

Effects of extended burnup on the nuclear fuel cycle, 18:19558 
(RA;XA) 

Experience of poolside examination for verifying the performance 
of fuel in the Republic of Korea, 18:19550 (RA;XA) 

Experimental investigations concerning the problem of minor ac- 
tinide transmutation, 18:19599 (RA;XA) 

Extended burnup in CANDU, 18:19579 (RA;XA) 

Extension of burnup in Indian PHWRs, 18:19580 (RA;XA) 


Failed fuel detection and poolside inspection in Indian nuclear 
power reactors, 18:19538 (RA;XA) 


Food irradiation process control and acceptance. Regional UNDP 
project for Asia and the Pacific, mission undertaken in India. 
Food irradiation pilot scale studies and market testing 
RPFi-Phase 3: Technical report. Report prepared for the Gov- 
ernments of Bangladesh, China, India, Indonesia, Malaysia, 
Pakistan, Philippines, Republic of Korea, Sri Lanka, Thailand 
and Vietnam, 18:21576 (R;XA) 

Food irradiation process control and acceptance. Regional UNDP 
project for Asia and the Pacific, mission undertaken in Indone- 
sia. Food irradiation process control, market testing and 
economic feasibility RPFl-Phase 3: Technical report. Report 
prepared for the Governments of Bangladesh, China, India, In- 
donesia, Malaysia, Pakistan, Philippines, Republic of Korea, Sri 
Lanka, Thailand and Vietnam, 18:21577 (R;XA) 

Food irradiation process control and acceptance. Regional UNDP 
project for Asia and the Pacific, mission undertaken in the 
Philippines. Food irradiation process control, regulation and ac- 
ceptance RPFl-Phase 3: Technical report. Report prepared for 
the Governments of Bangladesh, China, India, Indonesia, 
Malaysia, Pakistan, Philippines, Republic of Korea, Sri Lanka, 
Thailand and Vietnam, 18:21578 (R;XA) 

Food irradiation process control and acceptance. Regional UNDP 
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Spin flip effects in pion nucleus interactions, 18:22084 (R;US) 
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Mainz Univ. (Germany). inst. fuer Meteorologie 

Further development and application of physically complex 3D- 
models simulating urban climate and pollutant dispersion, 
18:21178 (1;DE;In German) 

Management and Technical Consultants, Inc., Columbia, MD 
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Nuclear facility decommissioning and site remedial actions: A 
selected bibliography, Volume 13: Part 1, Main text: Environ- 
mental Restoration Program, 18:19321 (R;US) 
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Biochemistry of dissimilatory sulfur oxidation: Progress report, 
July 1992—November 1992, 18:18682 (R;US) 
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Safety aspects related to hydrogeological studies around nuclear 
installations sites, 18:19750 (IA;MA;In French) 
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Investigations on changes in the protein profiles of needles of 
damaged spruces, 18:21667 (IA;DE;In German) 
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tion to the 'new-type’ forest decline, 18:21671 (IA;DE;In German) 

Physiological methods for early indication of novel tree damage in 
spruces at the open-top chamber station (OTC) in the Eggege- 
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Fabrication of high-temperature superconducting ceramics by melt 
processing: Final report, 11 March 1988-10 February 1989, 
18:22213 (R;US) 

Missouri Univ., Rolla, MO (United States). Rock Mechanics and 
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[Cutting parameters with Lasag lasers]: Foreign trip report, Febru- 
ary 23—March 2, 1993, 18:20720 (R;US) 
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[Intense neutron sources for fusion materials studies]: Foreign trip 
report, September 18—October 2, 1992, 18:22497 (R;US) 

[International cooperative efforts related to Project FALSIRE in 
Germany]: Foreign trip report, April 24—May 7, 1992, 18:19685 
(R;US) 

[international Energy Agency’s Heat Pump Centre (IEA-HPC) 
annual National Team Working Group meeting]: Foreign trip re- 
port, September 22-26, 1992, 18:20128 (R;US) 

[lon beams and ion implantation studies at France and Portugal]: 
Foreign trip report, March 18-30, 1992, 18:19400 (R;US) 

[Japan/US Actinides Program]: Foreign trip report, January 18— 
27, 1993, 18:21933 (R;US) 

[Parallel processors in meteorology and real applications on paral- 
lel systems]: Foreign trip report, November 22-27, 1992, 
18:21695 (R;US) 

[Plasma spectrochemistry]: Foreign trip report, January 10-17, 
1993, 18:20494 (R;US) 

[Plasticity of materials]: Foreign trip report, August 26—September 
25, 1992, 18:20282 (R;US) 

[Plenary lecture at the 4th International Symposium on Advanced 
Nuclear Energy Research held in Mito City, Japan]: Foreign trip 
report, February 1-19, 1992, 18:19684 (R;US) 

[Power generation choices: An international perspective on costs, 
risks, and externalities}: Foreign trip report, September 18-25, 
1992, 18:20039 (R;US) 

[Present a talk at the Sixth International Meeting on Lithium Batter- 
ies in Germany, and to visit laboratories in The Netherlands and 
Germany to discuss scientific programs on bulk and thin-film 
materials for fuel cells, batteries, and sensors]: Foreign trip re- 
port, May 6-19, 1992, 18:20182 (R;US) 

[Primary system fission product release and transport]: Foreign 
trip report, February 15-21, 1993, 18:19755 (R;US) 

[Public hearings on protection of people and the environment): 
Foreign trip report, December 3-4, 1992, 18:20036 (R;US) 

[Quality assurance in basic research and R&D], 18:20041 (R;US) 

[Reactor severe accident technology]: Foreign trip report, Novem- 
ber 1-7, 1992, 18:19951 (R;US) 

[Research on ceramics at the Max-Planck-institut fuer Metall- 
forschung, Stuttgart, Germany, and lectures given in Germany 
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and Japan by a visiting scientist]: Foreign trip report, July 29, 
1991—January 22, 1992, 18:20349 (R;US) 

[Sixteenth world conference of the International Nuclear Target 
Development Society (INTDS)]}: Foreign trip report, September 
17—October 10, 1992, 18:19368 (R;US) 

[Solar energy storage and applied photochemistry]: Foreign trip 
report, January 4-16, 1993, 18:19441 (R;US) 

[The First International Conference on Carbon Dioxide Removal, 
and a Workshop on Research Needs for the Capture, Utiliza- 
tion, and Disposal of Carbon Dioxide from Fossil Fuel-Fired 
Power Plants, The Netherlands]: Foreign trip report, March 2— 
March 7, 1992, 18:18778 (R;US) 

[The Fourth International Symposium on High Performance Capil- 
lary Electrophoresis; and laser spectroscopy, environmental and 
biological separations problems, The Netherlands, Germany, 
Switzerland, and France]: Foreign trip report, February 7-22, 
1992, 18:21352 (R;US) 

[The International Symposium on Polyaromatic Hydrocarbons 
(PAH) in Bordeaux, France]: Foreign trip report, September 28, 
1991—October 11, 1991, 18:20491 (R;US) 

[The Italian National Research Council Annual Meeting on Neu- 
tron Spectroscopy and to present an invited paper on the 
Advanced Neutron Source]: Foreign trip report, February 15, 
1992-February 28, 1992, 18:22171 (R;US) 

[The NEANSC Specialists’ Meeting on Fission Product Nuclear 
Data, Mito, Japan]: Foreign trip report, May 22-30, 1992, 
18:22089 (R;US) 

[The production of radioactive ion beams; the Sixth International 
Conference on Electrostatic Accelerators and Associated Boost- 
ers and a paper entitled “The ORNL Radioactive lon Beam 
Project with the 25-MV Tandem Accelerator” given in Europe]: 
Foreign trip report, May 23—June 6, 1992, 18:21741 (R;US) 

[The quality control programs for uranium and plutonium measure- 
ments for the Safeguards Analytical Laboratory at Seibersdorf, 
Austria]: Foreign trip report, May 8-22, 1992, 18:19346 (R;US) 

[The second meeting of the International Group on Research Reac- 
tors, and the International Conference on Irradiation Technology, 
France]: Foreign trip report, May 13-27, 1992, 18:19889 (R;US) 

[Transfer to ORNL all the data accumulated during the HFR-B1 
experiment]: Foreign trip report, November 22, 1992—February 
8, 1993, 18:19890 (R;US) 

[Travel to attend the 15th symposium on nuclear physics, Univer- 
sity of Mexico, Oaxtepec, Mexico]: Foreign trip report, January 
6-12, 1992, 18:21932 (R;US) 

[Travel to Australia to discuss advanced ceramic materials and 
processing technology]: Foreign trip report, August 11-23, 
1992, 18:20350 (R;US) 

[Travel to Cambridge, UK for a review of shallow-crack test and 
analysis techniques and fracture assessments of structures with 
shallow cracks]: Foreign trip report, September 21-29, 1992, 
18:20281 (R;US) 

[Travel to Denmark to discuss U3Si,-Al dispersion fuel for the 
Advanced Neutron Source}: Foreign trip report, September 25— 
October 2, 1992, 18:19401 (R;US) 

[Travel to England, The Netherlands and Germany in connection 
with ceramic and composite materials for the coal industry]: 
Foreign trip report, May 26—June 6, 1992, 18:20278 (R;US) 

[Travel to France on applying Artificial Neural Network techniques 
to improve high-energy physics detector systems]: Foreign trip 
report, January 11-19, 1992, 18:21036 (R;US) 

[Travel to France to discuss sensor fusion, modeling, laser sens- 
ing and mobile robots]: Foreign trip report, May 9-27, 1992, 
18:20662 (R;US) 

[Travel to France to participate in development of international 
standards for text preparation and interchange]: Foreign trip re- 
port, October 4-20, 1991, 18:22646 (R;US) 

[Travel to France, The Netherlands, Germany and Great Britain to 
present papers on electron microscopy]: Foreign trip report, Au- 
gust 31—September 22, 1991, 18:20492 (R;US) 

[Travel to Germany for presentation of papers on advanced pres- 
sure vessel, piping, and tubing materials]: Foreign trip report, 
May 30—June 6, 1992, 18:19496 (R;US) 

[Travel to Germany related to the problems encountered in various 
components of steam generator systems used in electrical 





power production]: Foreign trip report, May 30—June 11, 1992, 
18:19497 (R;US) 

[Travel to Italy regarding meeting on 47-high resolution gamma- 
ray spectroscopy]: Foreign trip report, September 18-30, 1991, 
18:21035 (R;US) 

[Travel to Japan to attend an international symposium on the use 
of neutrons as microscopic probes held at Mito, Ibaraki, Japan]: 
Foreign trip report, March 6-20, 1993, 18:22173 (R;US) 

[Travel to Japan to discuss the Elastic-Plastic Fracture Mechanics 
in Inhomogeneous Materials and Structures (EPI) Program]: 
Foreign trip report, September 4, 1992—September 10, 1992, 
18:20280 (R;US) 

[Travel to Japan to review PNC's activities in separations and trans- 
mutation]: Foreign trip report, July 19-24, 1992, 18:19139 (R;US) 

[Travel to Japan with regard to a set of nuclear data for the minor 
actinide burner reactor program at JAERI]: Foreign trip report, 
March 28—April 15, 1992, 18:19137 (R;US) 

[Travel to Panama to collect data on ship movements through the 
Panama Canal and operation characteristics of the Panama 
Canal]: Foreign trip report, September 22—October 3, 1991, 
18:20136 (R;US) 

[Travel to participate in the 45th annual International Institute of 
Welding (IIW) assembly and conference in Madrid, Spain]: For- 
eign trip report, August 27—September 13, 1992, 18:20279 (R;US) 

[Travel to Switzerland to review the status of a series of low- 
enriched uranium, graphite moderated critical experiments]: 
Foreign trip report, May 29—June 9, 1992, 18:19950 (R;US) 

[Travel to Taiwan to exchange information on condensed matter 
physics]: Foreign trip report, October 21—-November 5, 1991, 
18:22218 (R;US) 

[Travel to the fifth international workshop on mouse genome map- 
ping in Lunteren, The Netherlands]: Foreign trip report, October 
12-18, 1991, 18:21359 (R;US) 

[Travel to the Fourth International Symposium on Superconductiv- 
ity in Tokyo, and visits to several Japanese laboratories where 
superconductivity research is taking place]: Foreign trip report, 
October 12, 1991—October 25, 1991, 18:22217 (R;US) 

[Travel to the Kyoto '92 International Conference on Biological 
Mass Spectroscopy in Kyoto, Japan to present a lecture on ion 
trap mass spectrometers under development at ORNL]: Foreign 
trip report, September 18-27, 1992, 18:20493 (R;US) 

[Travel to the UK to present a paper on x-ray optics and micro- 
analysis and to visit two laboratories conducting microscopic 
research]: Foreign trip report, August 29-September 22, 1992, 
18:22172 (R;US) 

[Travel to United Kingdom and France regarding application of 
thin-film ferroelectrics and solid films and surfaces]: Foreign trip 
report, June 19-July 4, 1992, 18:20213 (R;US) 


Oak Ridge National Lab., TN (United States). Environmental Sci- 
ences Div. 
Phase 1 data summary report for the Clinch River Remedial Inves- 
tigation: Health risk and ecological risk screening assessment: 
Environmental Restoration Program, 18:21250 (R;US) 


Oak Ridge National Lab., TN (United States). Radiation Shield- 
ing Information Center 
Biomedical applications of two- and three-dimensional determinis- 
tic radiation transport methods, 18:21640 (RA;US) 


Oak Ridge Y-12 Plant, TN (United States) 

Best management practices plan for the Y-12 Plant, 18:19227 
(R;US) 

Corrective action report for underground storage tank 2315-U, 
Pine Ridge East Repeater Station, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 18:21278 (R;US) 

Design and evaluation of a uniaxial pull test for lithium hy- 
dride/deuteride, 18:20717 (R;US) 

In-plane behavior and strength of structural clay tile infilled frames, 
18:20457 (R;US) 

Post-closure permit application for the Chestnut Ridge Sediment 
Disposal Basin at the Y-12 Plant, 18:19228 (R;US) 

Properties of structural clay load-bearing wall tile, 18:20456 (R;US) 

Soil Management Plan for the Y-12 Plant, 18:19226 (R;US) 

Summary of fiscal years 1991 and 1992 construction, hydrologic, 
and geologic data obtained from the Maynardville Limestone 
exit pathway monitoring program, 18:19229 (R;US) 


Ontario Ministry of Energy, Toronto, ON (Canada) 


Ultrasonic aqueous cleaning as a replacement for chlorinated sol- 

vent cleaning, 18:20156 (R;US) 
OEA, Inc., Denver, CO (United States) 

Development test report for minimum size solid storage gas gen- 
erator, 18:20660 (R;US) 

Oedegaard og Danneskioid-Samsoee ApS, Copenhagen (Den- 
mark) 

Rotor noise from wind turbines: Analytic partial project, 18:19486 
(R;DK;In Danish) 

Oesterreichisches Forschungszentrum Selbersdorf GmbH 
(Austria) 

Radioactive waste disposal from Austria. Summary of experts’ dis- 
cussion, 18:19136 (R;AT;In German) 

Ohio Coal Development Office, Columbus, OH (United States) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 15, April 1, 1992—June 30, 1992, 18:18660 (R;US) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress report 
No. 13, October 1, 1991—December 31, 1991, 18:18662 (R;US) 

Simultaneous post combustion removal of sulfur and nitrogen ox- 
ides: Final report, 18:18775 (R;US) 

Ohio Dept. of Development, Columbus, OH (United States). Coal 
Office 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 14, January 1, 1992—March 31, 1992, 18:18661 (R;US) 

Ohio State Univ. Research Foundation, Columbus, OH (United 
States) 

Installation and evaluation of a nuclear power plant Operator Advi- 
sor based on artificial intelligence technology: Final report, 
18:19703 (R;US) 

[Regulation of alternative COz fixation pathways in procaryotic and 
eucaryotic photosynthetic organisms]: Progress report, 
18:21347 (R;US) 

Ohio State Univ., Columbus, OH (United States). Dept. of Weid- 
ing Engineering 

Adaptation of polytec laser interferometer to ultrasonic NDE appli- 
cations, 18:20677 (R;US) 

Oklahoma State Univ., Stiliwater, OK (United States). Dept. of 
Chemistry 

[Unsegmented continuous-flow sample processing and electro- 
chemical detection of gaseous species]: Final report, March 1, 
1985—February 28, 1991, 18:20468 (R;US) 

Oklahoma State Univ., Stillwater, OK (United States). Dept. of 
Physics 

Radiation damage of transition metal carbides: Final technical re- 
port, 18:20315 (R;US) 

Oklahoma State Univ., Stillwater, OK (United States). School of 
Chemical Engineering 

Equilibrium and volumetric data and model development for coal 
fluids: [Quarterly] report, October 1, 1992—December 31, 1992, 
18:18696 (R;US) 

Oklahoma Unlv., Norman, OK (United States). School of Civil 
Engineering and Environmental Science 

Selenium transformation in coal mine spoils: Its environmental im- 

pact assessment: Final report, 18:18777 (R;US) 
Ontario Ministry of Energy, Toronto, ON (Canada) 

A hot surface ignition methanol engine with low emissions and 
high fuel efficiency for truck applications, 18:20172 (RA;US) 

A low emisions spark ignition natural gas 3306 Caterpillar engine, 
18:20188 (RA;US) 

California's alternative fuels programs, 18:20190 (RA;US) 

California's experience with H-D alternative fueled vehicles, 
18:21159 (RA;US) 

Detroit diesel natural gas engine development status, 18:20185 

RA;US 

eae canis as part of GM's alternative fuels product strategy, 
18:20180 (RA;US) 

Emission control technologies for natural gas vehicles, 18:20186 
(RA;US) 

Engine management systems for lean bum and stoichiometric 
gaseous fuelled engines, 18:20184 (RA;US) 

Fuel cell bus, 18:20100 (RA;US) 
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Ontario Ministry of Energy, Toronto, ON (Canada) 


GFI field evaluations, 18:20171 (RA;US) 

High on gas down under the New Zealand and Australian posi- 
tions, 18:20040 (RA;US) 

IVECO low emission CNG engine for transit bus, 18:20173 (RA;US) 

Liquid hydrogen fueled automotive vehicles projects and experi- 
ence in Germany, 18:19407 (RA;US) 

Natural gas engine combustion and emissions, 18:20174 (RA;US) 

New perspectives on auto propane, 18:20187 (RA;US) 

Results from Phase | of the auto/oil program, 18:20191 (RA;US) 

Session 1: Policy, 18:20078 (RA;US) 

Swedish bus and fuels projects, 18:19423 (RA;US) 

Tailoring crankcase lubricants for use with alternative fuels, 
18:20192 (RA;US) 

The Clean Air Act amendments of 1990 - title two mobile sources, 
18:20076 (RA;US) 

The development of future transit buses in Ontario, 18:20101 
(RA;US) 

The US DOE alternative fuel utilization program, 18:20183 (RA;US) 

Oregon Inst. of Tech., Klamath Falls, OR (United States). Geo- 
Heat Center 

Direct use geothermal applications for brazed plate heat exchang- 
ers, 18:19476 (R;US) 

Geothermal direct-heat utilization assistance: Quarterly progress 
report, January—March 1993, 18:19478 (R;US) 

Pitot fruit drier for Los Azufres geothermal field, Michoacan, Mex- 
ico, 18:19477 (R;US) 

Oregon State Univ., Corvallis, OR (United States) 

Oregon State University Nuclear Chemistry progress report, Au- 

gust 1, 1991—August 1, 1992, 18:22010 (R;US) 
Oregon Univ., Eugene, OR (United States) 

Multidimensional intermittency in hadronic collisions, 18:21852 
(R;US) 

Theory of elementary particles and accelerator theory: Task C: 
Experimental high energy physics: Annual progress report, 
18:20996 (R;US) 

Oregon Univ., Eugene, OR (United States). Inst. of Theoretical 
Science 

Task A: Theory of elementary particles: Annual report, 18:21772 
(R;US) 

Two jet production in hadron collisions at order a,° in QCD, 
18:21853 (R;US) 

Orion Enterprises, Inc., Fredericksburg, VA (United States) 

[Analytic support and technical documentation for the Navy 
technology transfer and export control project]: Final report [De- 
cember 1985—December 1988], 18:19343 (R;US) 

Oslo Univ. (Norway). Fysisk Inst. 

Building a Verilog model for Boundary-Scan architecture, 
18:21037 (R;NO) 

CHICSI [Versionll] - a proposal for a multi-detector AE-E particle 
telescope: Version 2, 18:21038 (R;NO) 

Fermions near two-dimensional surfaces, 18:21805 (R;NO) 

Note on fission, 18:22090 (R;NO) 

The structure of neutron deficient Sn isotopes, 18:21958 (R;NO) 

Osio Univ. (Norway). Sosialoekonomisk Inst. 

Environmental accidents under moral hazard and limited firm lia- 
bility, 18:20032 (R;NO) 

Environmental policy under labor unions with endogenous envi- 
ronmental effort, 18:20034 (R;NO) 

Environmental policy under worker moral hazard, 18:20033 (R;NO) 

Tradeable CO, emission permits: initial distribution as a justice 
problem, 18:20031 (R;NO) 

Oxford Univ. (United Kingdom) 

On the theory of Thomson scattering and reflectometry in a rela- 

tivistic magnetized plasma, 18:22403 (R;DK) 


Pp 


Pacific Northwest Lab., Richland, WA (United States) 
1/12-scale physical modeling experiments in support of tank 241- 
SY- 101 hydrogen mitigation: Final report, 18:19147 (R;US) 
A four-field approach towards developing a mechanistic model for 
multiphase flow, 18:20703 (R;US) 
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A probability model: Tritium release into the coolant of a light wa- 
ter tritium production reactor, 18:19892 (R;US) 

A systems engineering cost analysis capability for use in assess- 
ing nuclear waste management system cost performance, 
18:19152 (R;US) 

Advances in the identification of electrochemical transfer function 
models using Prony analysis, 18:19981 (R;US) 

Analysis of Tank 241-AN-106 characterization and grout perfor- 
mance criteria, 18:19148 (R;US) 

Aquatic studies at the 100-HR-3 and 100-NR-1 operable units, 
18:19756 (R;US) 

Auxiliary feedwater system risk-based inspection guide for the Fort 
Calhoun nuclear power plant, 18:19944 (R;US) 

Auxiliary feedwater system risk-based inspection guide for the 
Point Beach nuclear power plant, 18:19945 (R;US) 

Calculation of reaction energies and adiabatic temperatures for 
waste tank reactions: Waste Tank Safety Program, 18:19150 
(R;US) 

Case study of Frontal Boundary Study Mission 03, 18:21185 (R;US) 

Characterization of double-shell slurry feed grout produced in a pilot- 
scale test: Hanford Grout Technology Program, 18:19143 (R;US) 

Combination TLD/TED dose assessment, 18:21041 (R;US) 

David Grant Medical Center energy use baseline and integrated 
resource assessment, 18:20152 (R;US) 

Dose commitments due to radioactive releases from nuclear 
power plant sites in 1989: Volume 11, 18:19754 (R;US) 

Evaluation of construction safety in DOE course taught in Los 
Alamos, New Mexico, June 8-June 11, 1992, 18:19331 (R;L:;; 

Evaluation of injury/illness recordkeeping pilot course taught in 
Cincinnati, Ohio, September 23, 1992, 18:19332 (R;US) 

Evaluation of Injury/iliness Recordkeeping pilot course taught in 
Aiken, South Carolina, September 17, 1992, 18:19333 (R;US) 

Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Richland, Washington, June 16—- 
June 26, 1992, 18:19335 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occupa- 
tional Safety in DOE” taught in Kansas City, Missouri, August 
4-7, 1992, 18:21685 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occupa- 
tional Safety in DOE” taught in Argonne, Illinois, August 18-21, 
1992, 18:21686 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occupa- 
tional Safety in DOE” taught in Stanford, California, October 
6-9, 1992, 18:21687 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occupa- 
tional Safety in DOE” taught in Idaho Falls, Idaho, January 
19-22, 1993, 18:19334 (R;US) 

Federal Energy Resources Modernization Coordinating Commit- 
tee: Semiannual report, April 1, 1992—-September 30, 1992, 
18:20059 (R;US) 

Ferrocyanide safety project: Task 3.5 cyanide species analytical 
methods development: FY 1992 annual report, 18:19144 (R;US) 

Gnome View: A tool for visual representation of human genome 
data, 18:21541 (R;US) 

Griffiss AFB integrated resource assessment: Volume 2, Electric 
baseline detail, 18:20130 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly re- 
port, January 1993, 18:21642 (R;US) 

Hanford Site environmental data for calendar year 1991 — Ground 
water, 18:21257 (R;US) 

Hanford Site environmental data for calendar year 1990 — Ground 
water, 18:21258 (R;US) 

Hanford Site organic waste tanks: History, waste properties, and 
scientific issues: Hanford Tank Safety Project, 18:19146 (R;US) 

Historical bathymetric changes near the entrance to Grays Harbor, 
Washington, 18:21255 (R;US) 

Hydrogeologic controls on ground-water and contaminant dis- 
charge to the Columbia River near the Hanford Townsite, 
18:21254 (R;US) 

In-reactor performance of LWR-type tritium targe rods, 18:19568 
(R;US) 

Interview or inquisition: Successful communication techniques (Or 
what does ethics have to do with it, anyway?), 18:22546 (R;US) 





Laboratory directed research and development annual report: Fis- 
cal year 1992, 18:20635 (R;US) 

Materials characterization of cermet anodes tested in a pilot cell, 
18:20357 (R;US) 

Mechanistic issues for modeling radiation-induced segregation, 
18:20285 (R;US) 

Media information review, July-December 1992: Hanford Environ- 
mental Dose Reconstruction Project, 18:21645 (R;US) 

Operational results of pilot cell test with cermet “inert” anodes, 
18:20358 (R;US) 

Order reduction of large-scale linear oscillatory system models, 
18:19982 (R;US) 

Overview of piping issues and trends, 18:19687 (R;US) 

Pellet relocation testing results for four-foot-long tritium target 
rods, 18:19953 (R;US) 

Pretreatment of neutralized cladding removal waste (NCRW) 
sludge - results of FY 1991 studies, 18:19149 (R;US) 

Pretreatment of neutralized cladding removal waste sludge: Sta- 
tus report, 18:19151 (R;US) 

Qualification of a Tritium-Producing Target for the light water reac- 
tor application, 18:19893 (R;US) 

RSDP thermal analysis, 18:20129 (RA;US) 

Self-assessment/continuous improvement: 
den?, 18:22547 (R;US) 

Simulation of unsaturated flow and nonreactive solute transport in 
a heterogeneous soil at the field scale, 18:19135 (R;US) 

Sludge Treatment Evaluation: 1992 Technical progress, 18:19145 
(R;US) 

Snake and Columbia Rivers Sediment Sampling Project, 
18:21315 (R;US) 

Solid waste initiative Macro Material Flow Modeling conceptual de- 
scription and requirements, 18:21256 (R;US) 

Statistical methods for evaluating the attainment of cleanup stan- 
dards: Volume 3, Reference-based standards for soils and solid 
media, Revision 1, 18:19329 (R;US) 

Technology needs for remediation: Hanford and other DOE sites: 
Buried Waste Integrated Demonstration Program, 18:19330 
(R;US) 

Technology transfer personnel exchange at the Boeing Company, 
18:19613 (R;US) 

The effects of an aggressive environment on the subcritical crack 
growth of a continuous-fiber ceramic composite, 18:20435 (R;US) 

The nucleation and growth of calcium oxalate monohydrate on 
self- assembled monolayers (SAMs), 18:20577 (R;US) 

The pre-audit assessment: A homework assignment for auditors, 
18:22548 (R;US) 

The WIMS-E benchmark of the light water new production reactor 
diamond cell, 18:19894 (R;US) 

Transferring federally-funded technologies: 
success, 18:22600 (R;US) 

United States — Mexican joint ventures: A case history approach, 
18:22545 (R;US) 

United States areal wind resource assessment, 18:19481 (R;US) 

UNSAT-HV2.0: Water and Heat Balance Model for Predicting 
Drainage Below the Plant Root Zone, 18:22574 (CM;US) 

[Assessment of actual and potential consequences of dumping of 
radioactive waste into the Arctic seas]: Foreign trip report, 
February 1-5, 1993, 18:19044 (R;US) 

[Irradiation-enhanced degradation of materials in spent fuel stor- 
age facilities}: Foreign trip report, November 12-21, 1992, 
18:18978 (R;US) 

[Radiation safety in medical practice]: Foreign trip report, Novem- 
ber 16-24, 1992, 18:21619 (R;US) 

[Sixth international conference on environmental mutagens]: For- 
eign trip report, February 6-28, 1993, 18:21617 (R;US) 

[The 5th Department of Energy/Power Reactor and Nuclear Fuel 
Development Corporation vitrification workshop]: Foreign trip 
report, November 15-21, 1992, 18:19046 (R;US) 

[Travel to Bremen, Germany for inspection of and training on a 
Finnigan MAT Model 271 mass spectrometer]: Foreign trip report, 
September 14, 1992—September 25, 1992, 18:20471 (R;US) 

[Travel to France to review results of analyses of combined data 
on nuclear workers in the US, UK, and Canada]: Foreign trip re- 
port, November 15-22, 1992, 18:21621 (R;US) 


Opportunity or bur- 


New strategies for 


Pisa Univ. (Italy). Dipt. di Costruzioni Meccaniche e Nuclear 


[Travel to Japan for meetings on research and development of fu- 
sion materials and fast reactors]: Foreign trip report, October 
24—November 4, 1992, 18:22440 (R;US) 

[Travel to Russia in connection with aquatic radioecology and 
dose assessment]: Foreign trip report, September 19—October 
3, 1992, 18:21297 (R;US) 

Paducah Gaseous Diffusion Plant, KY (United States) 

Paducah Gaseous Diffusion Plant environmental report for 1991: 
Volume 3, 18:18937 (R;US) 

Pakistan Inst. of Nuclear Science and Technology, Islamabad 
(Pakistan). Nuclear Physics Div. 

Compilation of temperature factors of cubic compounds, 18:20506 
(R;PK) 

Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire 

§-decay half-lives of neutron-rich isotopes of Fe, Co, Ni involved 
in the beginning of the r-process, 18:21967 (R;FR) 

Design for the SPES1 new chambers (Balance-sheet of prototype 
tests and of simulations), 18:21022 (R;FR;In French) 

Emission of exotic clusters by nuclei and discovery of a fine struc- 
ture in the '4C decay of *@°Ra, 18:21963 (R;FR) 

Emission of hydrogen ions under multiply charged ion bombard- 
ment, 18:22199 (R;FR) 

Evidence for abnormal M1 transition in 18’ Pt, 18:21964 (R;FR) 

Investigation of very neutron-rich Fe, Co and Ni isotopes encoun- 
tered along the r-process path, 18:21966 (R;FR) 

New very neutron-rich isotopes of Ni, Co and Fe, 18:21968 (R;FR) 

Nuclear data for unstable isotopes, 18:21972 (R;FR) 

Orion project: acceleration of clusters ions and highly charged 
biomolecules from 10 MeV to 1 Gev, 18:20873 (R;FR) 

Production of a high energy beam of multiply charged C™¢9 ions, 
18:20872 (R;FR) 
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Site, Rifle, Colorado, 18:18990 (R;US) 

Economic evaluation of inactive uranium mill tailings, New Rifle 
Site, Rifle, Colorado, 18:18991 (R;US) 

Economic evaluation of inactive uranium mill tailings, Maybell Site, 
Maybell, Colorado, 18:18992 (R;US) 

Economic evaluation of inactive uranium mill tailings, Riverton 
Site, Riverton, Wyoming, 18:18993 (R;US) 

Economic evaluation of inactive uranium mill tailings, Spook Site, 
Converse County, Wyoming, 18:18994 (R;US) 

Economic evaluation of inactive uranium mill tailings, Ambrosia 
Lake Site, Ambrosia Lake, New Mexico, 18:18995 (R;US) 

Economic evaluation of inactive uranium mill tailings, Mexican Hat 
Site, Mexican Hat, Utah, 18:18996 (R;US) 

Economic evaluation of inactive uranium mill tailings, Tuba City 
Site, Tuba City, Arizona, 18:18997 (R;US) 

Effect of switched-bias bakes on the postirradiation electrical re- 
sponse of MOS devices, 18:21057 (R;US) 

Effects of device scaling and geometry on MOS radiation hard- 
ness assurance, 18:21060 (R;US) 

Efficient wiring of reconfigurable parallel processors, 18:22602 
(R;US) 

Energy dispersive x-ray spectrometers in ultrahigh vacuum envi- 
ronments, 18:20508 (R;US) 

Enhancements to data collection and reporting of single and multi- 
ple failure events, 18:19943 (R;US) ; 

Evaluating the effects of the number of caverns on the perfor- 
mance of underground oil storage facilities, 18:18878 (R;US) 
Evaluation of automatic detection of humans and vehicles, 

18:19348 (R;US) 

Ex-vessel severe accident review for the Heavy Water New Pro- 
duction Reactor, 18:19955 (R;US) 

Examination of wall functions for a Parabolized Navier-Stokes 
code for supersonic flow, 18:22156 (R;US) 

Experimental evaluation of a constitutive model for inelastic flow 
and damage evolution in solids subjected to triaxial compres- 
sion, 18:19165 (R;US) 

Experiments on the e-beam radiolysis of simulated Hanford mixed 
waste, 18:19164 (R;US) 

Experiments to investigate the effects of fuel/coolant interactions 
on direct containment heating: The IET-8A and IET-8B experi- 
ments, 18:19957 (R;US) 


Sandia National Labs., Albuquerque, NM (United States) 


Expert judgment as input to Waste Isolation Pilot Plant 
performance- assessment calculations: Probability distributions 
of significant system parameters, 18:19159 (R;US) 

Fatigue life prediction for wind turbines: A case study on loading 
spectra and parameter sensitivity, 18:19487 (R;US) 

FC,LSEI,WNNLS: Constrained Least Squares Fit, 18:22581 
(CM;US) 

Finite element simulation of the 2D collapse of a polyelectrolyte 
gel disk, 18:22154 (R;US) 

Flash x-ray system, techniques and applications, 18:21133 (R;US) 

Flow stability in molten-salt tube receivers, 18:19451 (R;US) 

Foreign technology assessment: Environmental evaluation of a 
radiation-hard oscillator/divider, 18:21134 (R;US) 

Format and style for environmental documents prepared as part of 
the Uranium Mill Tailings Remedial Action Program, 18:19284 
(R;US) 

Fullerene superconductors: Phase stability and anomalously low 
T.’s in some ternary compounds, 18:20444 (R;US) 

GaAs PCSS: High gain switching and device reliability, 18:20736 
(R;US) 

Graphical programming: On-line robot simulation for telerobotic 
control, 18:20670 (R;US) 

Greater confinement disposal of high activity and special case 
wastes at the Nevada Test Site: A unified migration assessment 
approach, 18:19174 (R;US) 

Guide to resources for EPA regulations, 18:20038 (R;US) 

Hardness assurance and testing issues for bipolar/BiCMOS de- 
vices, 18:21058 (R;US) 

Heat and vapor transport beneath an impermeable cap, 18:21260 
(R;US) 

Interface roughness: What is it and how is it measured?, 
18:20214 (R;US) 

lon Mobility Spectroscopy as a means of detecting explosives in 
soil samples, 18:21098 (R;US) 

Iterative performance assessment for the greater confinement dis- 
posal facilities: Preliminary results of round two, 18:19163 (R;US) 

Laboratory measurements of the effective-stress law of carbonate 
rocks under deformation, 18:20440 (R;US) 

LOCA testing of damaged cables, 18:19688 (R;US) 

Low-pump-rate multi-millisecond atomic xenon laser, 18:20742 
(R;US) 

Measurements of metal adsorption in oxide-clay mixtures: 
“Competitive-additivity” among mixture components, 18:19160 
(R;US) 

Mechanical properties used for the qualification of transport casks: 
Prototype development and extension to serial production, 
18:20668 (R;US) 

MELCOR assessment: Gedanken problems: Volume 1, 18:19956 
(R;US) 

Modal testing using a full instrumentation technique, 18:21076 
(R;US) 

Model validation and decision making: An example using the Twin 
Lakes Tracer Test, 18:19162 (R;US) 

Modeling gas and brine migration for assessing compliance of the 
WIPP, 18:19171 (R;US) 

Modeling gravity-driven fingering in rough-walled fractures using 
modified percolation theory, 18:19168 (R;US) 

Multiple laser beam combining and phasing using closed-loop 
control, 18:20737 (R;US) 

New three-dimensional far-field potential repository thermome- 
chanical calculations: Yucca Mountain Site Characterization 
Project, 18:19161 (R;US) 

On the public perception of the risks from nuclear weapons: Would 
oralloy be more acceptable than piutonium?, 18:20020 (R;US) 
Parallel molecular dynamics with the embedded atom method, 

18:22155 (R;US) 

PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials: Foreign trip report, 
September 4—23, 1992, 18:18977 (R;US) 

Phase separation, antiferromagnetism, and superconductivity in 
superconducting-superoxygenated Lag_,Sr,CuOQ4,5, 18:20387 
(R;US) 

Photovoltaic solar concentrator module, 18:19466 (PA;US) 
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Sandia National Labs., Albuquerque, NM (United States) 


Plasma-etching science meets technology in the MDL, 18:22201 
(R;US) 

Polynomial space polynomial delay algorithms for listing families 
of graphs, 18:22603 (R;US) 

Portable fiber optic coupled doppler interferometer system for det- 
onation and shock wave diagnostics, 18:21141 (R;US) 

Potential techniques for non-destructive evaluation of cable mate- 
rials, 18:19690 (R;US) 

Preliminary characterization of materials for a reactive transport 
model validation experiment, 18:19170 (R;US) 

Preliminary evaluation of a high-g shock miniature AT strip res- 
onator, 18:21135 (R;US) 

Proceedings of the Near-Earth-Object Interception workshop, 
18:21755 (R;US) 

Process quality management for Data Analysis Department 2722, 
18:22601 (R;US) 

Promising developments and biometric testing, 18:22526 (R;US) 

Proposal for a numerical array library, 18:22607 (R;US) 

Relationship between IBICC imaging and SEU in CMOS ICs, 
18:20744 (R;US) 

Report of the technical peer review of Environmental and Molecu- 
lar Sciences Laboratory, 18:21262 (R;US) 

Results from the second performance assessment iteration for the 
Greater Confinement Disposal facility, 18:19172 (R;US) 

Rocket-triggered lightning studies for the protection of critical as- 
sets, 18:21100 (R;US) 

Sandia National Laboratories, New Mexico, Environmental Base- 
line Update, 18:21261 (R;US) 

Scenario development for performance assessment: Some ques- 
tions for the near-field modelers, 18:19167 (R;US) 

Selective retrieval of buried waste using mobile robot manipulator 
systems, 18:19338 (R;US) 

Semiconductor ring lasers, 18:20740 (R;US) 

Slapper detonator modeling using the PSpice© electrical circuit 
simulator, 18:21099 (R;US) 

Software testing using the IEEE standards, 18:22604 (R;US) 

Spaceborne SAR study: LDRD ‘92 final report, 18:21089 (R;US) 

Spent fuel assembly source term sensitivity parameters, 18:18985 
(R;US) 

Statistical sampling and chemical analysis of complex weapon 
components, 18:19166 (R;US) 

Steps required in the pursuit of quantitative risk management pro- 
cesses for high pressure systems, 18:19689 (R;US) 

Surface diffusion: Atomistics and surface morphology (Summary 
of MRS Symposium B panel discussion), 18:20215 (R;US) 

Synthesis and characterization of Fe and FeSz (pyrite) catalyst 
particles in inverse micelles, 18:18756 (R;US) 

Test plan: Air Intake Shaft Performance Tests: Appendix 17, Gage 
data base file (Revised), 18:19033 (R;US) 

Test plan: Air intake shaft performance tests, 18:19037 (R;US) 

Test plan: Brine inflow and related tests in the brine inflow room 
(Room Q) of the Waste Isolation Pilot Plant (WIPP), 18:19038 
(R;US) 

Test plan: Hydraulic fracturing and hydrologic tests in Marker 
Beds 139 and 140, 18:19035 (R;US) 

Test plan: Sealing of the Disturbed Rock Zone (DRZ), including 
Marker Bed 139 (MB139) and the overlying halite, below the 
repository horizon, at the Waste Isolation Pilot Plant: Small- 
scale seal performance test-series F, 18:19036 (R;US) 

Test pian: Small Scale Seal Performance Tests (SSSPT), 
18:19039 (R;US) 

Test plan: WIPP horizon gas flow/permeability measurements, 
18:19040 (R;US) 

Testing in combined dynamic environments, 18:20671 (R;US) 

The Cryogenic Fail-Safe Control System (CRYOFACS): A com- 
prehensive approach to safety in the cryogenic workplace, 
18:20672 (R;US) 

The design and modelling of a comb-drive-based microengine for 
mechanism drive applications, 18:20739 (R;US) 

The design, fabrication, testing, and analyses of four 1:32-scale 
steel containment models, 18:19954 (R;US) 

The influence of strain rate and sample inhomogeneity on the 
moduli and strength of welded tuff, 18:21696 (R;US) 
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The use of DFT windows in signal-to-noise ratio and harmonic dis- 
tortion computations, 18:21077 (R;US) 

The Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1990-1991, 18:19032 (R;US) 
Thermal effects testing at the National Solar Thermal Test Facility, 

18:19460 (R;US) 

Travel to Russia to convene a technology exchange workshop on 
chemical separations at the Khlopin Radium Institute in St. Pe- 
tersburg, and to conduct the second meeting of the US 
DOE-Russian MINATOM Joint Coordinating Committee on Envi- 
ronmental Restoration and Waste Management (JCCEM) in 
Moscow: Foreign trip report, October 30—-November 7, 1992, 
18:19050 (R;US) 

Treatment of liquid nuclear wastes with advanced forms of titanate 
ion exchangers, 18:19173 (R;US) 

Unexpected increase in the thermal generation rate of bulk GaAs 
due to electron-beam metallization, 18:20442 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Volume 
2, Site specific—California through Idaho, 18:19062 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Volume 
3, Site specific—lillinois through New York, 18:19063 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Volume 
4, Site specific—Ohio through South Carolina, 18:19064 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Volume 
6, Appendices, 18:19065 (R;US) 

Use of a genetic algorithm to solve two-fluid flow problems on an 
NCUBE multiprocessor computer, 18:20706 (R;US) 

Using a private SMDS/ATM network to provide long-haul super- 
computing visualization services, 18:22608 (R;US) 

USINT: Heat and Mass Transfer In Concrete, 18:22585 (CM;US) 

USINT: Heat and Mass Transfer In Concrete, 18:22586 (CM;US) 

Waste-Management [Education and Research Consortium 
(WERC) annual progress report, 1991-1992, 18:19028 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1991-1992: Appendixes, 
18:19029 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1992-1993, 18:19030 (R;US) 
Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1992-1993: Appendices, 

18:19031 (R;US) 

Wastewater filtering from a metal polishing station for pollution 
prevention, 18:21318 (R;US) 

[Applications of geomechanics to drilling, completions, and reser- 
voir management]: Foreign trip report, September 12-27, 1992, 
18:18853 (R;US) 

[Automotive technology and automation]: Foreign trip report, May 
30-—June 14, 1992, 18:20169 (R;US) 

[Collaborative efforts environmental research]: Foreign trip report, 
October 2-11, 1992, 18:21129 (R;US) 

[Collaborative studies of polaronic phenomena in solids]: Foreign 
trip report, August 31—October 15, 1992, 18:22144 (R;US) 

[Coordination of work on two-phase flow properties in halite and 
anhydrite]: Foreign trip report, November 5-18, 1992, 18:19047 
(R;US) 

[Current maintenance concepts being developed for USAFE 
weapons]: Foreign trip report, September 6-13, 1992, 18:21130 
(R;US) 

[Discussions on the peaceful uses of nuclear energy with Moroc- 
can nuclear officials}: Foreign trip report, February 6-13, 1993, 
18:20052 (R;US) 

[Experiments on Angara V]: Foreign trip report, January 16-21, 
1993, 18:21002 (R;US) 

[Hypersonic technologies]: Foreign trip report, 23-31 January 
1993, 18:20696 (R;US) 

[Laboratory simulation of lightning burnthrough of metal surfaces]: 
Foreign trip report, September 9-26, 1992, 18:20250 (R;US) 
[Phase III Limiter-Tore Supra Project]: Foreign trip report, October 

6—November 11, 1992, 18:22438 (R;US) 





[Software for the International Proliferation Information Network]: 
Foreign trip report, February 8-11, 1993, 18:20204 (R;US) 

[Soviet and Ukraine capabilities in processing specialty metals]: 
Foreign trip report, August 30-September 13, 1992, 18:20249 
(R;US) 

[Symposium for the STRIPA Project]: Foreign trip report, October 
10-17, 1992, 18:19049 (R;US) 

[The 8th international meeting on radiation processing]: Foreign 
trip report, September 11-19, 1992, 18:19370 (R;US) 

[The first multi-megawatt solar thermal power plant in India]: For- 
eign trip report, December 5-19, 1992, 18:19446 (R;US) 

[Training support for the future theater PAL recodes: Foreign trip 
report, January 16—February 3, 1993], 18:21128 (R;US) 

[Travel to Belgium to attend Workshop on in situ testing of radioac- 
tive waste forms and engineered barriers}: Foreign trip report, 
October 10-17, 1992, 18:19053 (R;US) 

[Travel to Crete and Germany for talks on light ion fusion]: Foreign 
trip report, September 24—October 10, 1992, 18:22439 (R;US) 
[Travel to Hermosillo, Mexico for the design and construction of a 
solar thermal power plant in Puerto Lobos]: Foreign trip report, 

March 9-12, 1993, 18:19448 (R;US) 

[Travel to Jerusalem for 44th meeting of the Executive Committee, 
IEA SolarPACES Agreement]: Foreign trip report, April 11-16, 
1993, 18:19454 (R;US) 

[Travel to New Zealand on the subject of molecular evolution): 
Foreign trip report, November 25-December 20, 1992, 
18:21349 (R;US) 

[Travel to Russia to make contact with solar researchers]: Foreign 
trip report, October 6-19, 1992, 18:19449 (R;US) 

[Travel to Spain and Egypt for glass science and engineering}: 
Foreign trip report, October 3-19, 1992, 18:20412 (R;US) 

[Travel to Taipei, Taiwan related to field ion microscope studies of 
surface diffusion and cluster nucleation]: Foreign trip report, 
March 27—April 3, 1993, 18:20210 (R;US) 

[Travel to the 15th International Symposium on Discharges and 
Electrical Insulation in Vacuum, and KfK, Karlsruhe, Federal Re- 
public of Germany concerning ion beam technologies]: Foreign 
trip report, September 2—10, 1992, 18:20846 (R;US) 

[Use of renewable energy in selected Antarctica applications): 
Foreign trip report, December 1-24, 1992, 18:20160 (R;US) 

[Welding and metallurgy]: Foreign trip report, September 25- 
October 9, 1992, 18:20252 (R;US) 


Sandia National Labs., Livermore, CA (United States) 

Advanced coordinate measuring machine at Sandia National Lab- 
oratories/California, 18:21078 (R;US) 

An experimental/analytical evaluation of biaxial sheet failure, 
18:20716 (R;US) 

Coal Combustion Science quarterly progress report, Aprit-June 
1992: Task 1, Coal devolatilization: Task 2, Coal char combus- 
tion; Task 3, Fate of mineral matter, 18:18822 (R;US) 

CRESLAF (Version 4.0): A Fortran program for modeling laminar, 
chemically reacting, boundary-layer flow in cylindrical or planar 
channels, 18:22605 (R;US) 

Environmental Protection Implementation Plan, 18:21148 (R;US) 

Hydrostatic and uniaxial behavior of a high density polyurethane 
foam (FR-3720) at various temperatures, 18:20445 (R;US) 

NO, and CO emissions from a pulse combustor operating in a 
lean premixed mode, 18:18823 (R;US) 

Process Waste Assessment Machine and Fabrication Shop, 
18:19175 (R;US) 

Slow cook-off test results for RX-08-FK in a toroidal composite 
vessel: Test one, 18:21101 (R;US) 

[Collaborative efforts environmental research]: Foreign trip report, 
October 2-11, 1992, 18:21129 (R;US) 

[High heat flux and plasma surface interactions research]: Foreign 
trip report, November 14-28, 1992, 18:22434 (R;US) 

[In situ study of the first wall of JT-60 Upgrade]: Foreign trip re- 
port, October 28—-November 23, 1992, 18:22436 (R;US) 

[International symposium on intelligent design and synthesis of 
electronic material systems]: Foreign trip report, November 1— 
10, 1992, 18:22564 (R;US) 


South Dakota State Univ., Brookings, SD (United States) 


Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de 
Filosofia, Ciencias e Letras 

Computerized simulation methods for dose reduction, in radiodi- 
agnosis, 18:21554 (1;BR;In Portuguese) 

Sao Paulo Univ., SP (Brazil). inst. de Fisica 
Using IMSL routines in algebraic scattering theory for heavy ions, 

18:22015 (R;IT) 

Using IMSL routines in algebraic scattering theory for heavy ions- 
Revision 1, 18:22016 (R;IT) 

Sao Paulo Univ., SP (Brazil). inst. de Geociencias 
Geology and petrology of Lages Alkaline District, Santa Catarina 

State, 18:20475 (I;BR;in Portuguese) 

Savannah River Ecology Lab., Aiken, SC (United States) 

Ecological studies related to construction of the Defense Waste 
Processing Facility on the Savannah River Site: FY 1989-1990 
annual report, 18:21267 (R;US) 

Science Applications International Corp., Bellevue, WA (United 

States) 

High speed dual spectrometer (HSDS): [Final report], 18:21072 
(R;US) 

Science Applications International Corp., McLean, VA (United 

States) 

Integrated coal preparation and CWF processing plant: Concep- 
tual design and costing: Final technical report, 18:18658 (R;US) 

Science Applications International Corp., Oak Ridge, TN (United 

States) 

Corrective action report for underground storage tank 2315-U, 
Pine Ridge East Repeater Station, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 18:21278 (R;US) 

Secretariat d’Etat a la Recherche, Algiers (Algeria) 

Bibliographic study on the recovery tungsten: Etude bibliographique 
sur la recuperation du tungstene, 18:20231 (R;DZ;In French) 

Seeboard pic, Hove (United Kingdom) 

Annual report and accounts 1992, 18:19994 (R;GB) 

Service Central de Protection contre les Rayonnements lon- 

isants, 78 - Le Vesinet (France) 

Monthly results of measurements; November 1992, 18:21187 
(R;FR;In French) 

Smithsonian institution, Cambridge, MA (United States). Smith- 

sonian Astrophysical Observatory 

The application of two-dimensional imaging to very high energy 
gamma ray astronomy: Annual report, 1 May 1991-30 April 
1992, 18:21748 (R;US) 

So-Luminaire International, inc., Phoenix, AZ (United States) 
Results of a research study on the impact of active daylighting on op- 

erating results of a retail business: Final report, 18:20159 (R;US) 

Sociedade Brasileira de Geologia, Belo Horizonte, MG (Brazil). 

Nucleo de Minas Gerais/Brasilia 

Acaiaca Granulite Complex, MG: age, petrogenesis and tectonics 
implications, 18:20480 (|;BR;In Portuguese) 

Contribution on the Northeastern Minas Gerais geologic- 
geochronologic study, Brazil, 18:20479 (1;BR;In Portuguese) 

Geologic evolution of the SE.23 Sheet - Belo Horizonte, MG, 
Brazil, 18:20478 (|;BR;in Portuguese) 

Use of Sr and Pb isotopes in gneissic-migmatic rocks in 
ltacambira-Barrocao, MG, Brazil, 18:20481 (1;BR;in Portuguese) 

Society for Industrial and Applied Mathematics, Philadelphia, 

PA (United States) 

SIAM conference on applications of dynamical systems: Abstracts 
and author index, 18:22562 (R;US) 

Solar Energy Research Inst., Golden, CO (United States) 
Improved monolithic tandem solar cell, 18:19442 (PA;US) 
Reversibly immobilized biological materials in monolayer films on 

electrodes, 18:19419 (PA;US) 

Two-stage dilute acid prehydrolysis of biomass, 18:19420 (PA;US) 

South Carolina Univ., Columbia, SC (United States) 

[Research programs from the University of South Carolina on High 
Energy Physics]: Technical progress report for 1992, 18:21857 
(R;US) 

South Dakota State Univ., Brookings, SD (United States) 
Results and advantages of a spatially-variable technology for crop 

yield, 18:20140 (R;US) 
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Southern Co. Services, Inc., Birmingham, AL (United States) 


Southern Co. Services, Inc., Birmingham, AL (United States) 
Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired boilers: 
Third quarterly technical progress report 1992, 18:19501 (R;US) 
Southern Illinois Univ., Carbondale, IL (United States). Dept. of 
Mechanical Engineering and Energy Processes 
An attrition-resistant zinc titanate sorbent for sulfur: Technical re- 
port, December 1, 1992—February 28, 1998, 18:18713 (R;US) 


Southern Research Inst., Birmingham, AL (United States) 
Fundamental mechanisms in flue gas conditioning: Quarterly re- 
port, October 1992—December 1992, 18:19508 (R;US) 


Southwest Research Inst., San Antonio, TX (United States) 
Application of magnetomechanical hysteresis modeling of mag- 
netic techniques for monitoring neutron embrittlement and biaxial 
stress: First year report, June 1991—June 1992, 18:20710 (R;US) 


Spauschus Associates, inc., Atlanta, GA (United States) 

Chemical and thermal stability of refrigerant-lubricant mixtures 
with metals: Final report, 18:20407 (R;US) 

Spire Corp., Bedford, MA (United States) 

Low-cost, high-efficiency solar cells utilizing GaAs-on-Si technol- 
ogy: Annual subcontract report, 1 August 1991-31 July 1992, 
18:19438 (R;US) 

SRI International, Menlo Park, CA (United States) 


Data summary of municipal solid waste management alternatives: 
Volume 2, Exhibits, 18:20168 (R;US) 


SRI International, Menlo Park, CA (United States). Chemistry Lab. 

Fundamental studies of coal liquefaction: Quarterly report No. 5, 

October 1, 1992—January 1, 1993, 18:18698 (R;US) 
Stanford Linear Accelerator Center, Menlo Park, CA (United 

States) 

A low mass drift chamber for the B factory, 18:20905 (RA;US) 

A monolithic pixel detector, 18:20903 (RA;US) 

A search for better momentum resolution, 18:20908 (RA;US) 

Acceptable background limits for B factory detectors, 18:20966 
(RA;US) 

Advantages of lattices with a variable phase slip factor, 18:20936 
(RA;US) 

An approach to particle identification at an asymmetric B factory, 
18:21047 (RA;US) 

Angle crossing with carb compensation, 18:20964 (RA;US) 

B factory computing issues, 18:22647 (RA;US) 

B factory RF system design issues, 18:20943 (RA;US) 

B-factory with monochromatization and vertical separation, 
18:20962 (RA;US) 

B-physics with pp interactions, 18:21898 (RA;US) 

Beam finding algorithms at the interaction point of B factories, 
18:20974 (RA;US) 

Beam finding algorithms in HERA, 18:20975 (RA;US) 

Beam position monitoring system for the proposed asymmetric B 
factory at SLAC, 18:20978 (RA;US) 

Beam-beam issues in asymmetric colliders, 18:20937 (RA;US) 

Beauty factories: A review, 18:20929 (RA;US) 

Bench-marking beam-beam _ simulations using 
quadrupole effects, 18:20942 (RA;US) 

Bhabhas for luminosity-monitoring at an asymmetric B factory, 
18:20977 (RA;US) 

Calorimeter issues, 18:21049 (RA;US) 

CESR-B accelerator cavities, 18:20946 (RA;US) 

Comments on particle identification at the B factory, 18:20909 
(RA;US) 

Conceptual design of a laser-fringe-pattern beam-spot size moni- 
tor for the SLAC asymmetric B factory, 18:20979 (RA;US) 

CP violation in B physics - an overview, 18:21894 (RA;US) 

Crab cavity for the B-factories, 18:20948 (RA;US) 

Critical issues for vacuum systems in B factories, 18:20930 (RA;US) 

Damped FF cavity in KEK, 18:20949 (RA;US) 

Design of a pixel cell optimized for a data push architecture read- 
out, 18:21054 (R;US) 

Design of highly beam-loaded, normal-conducting RF cavities, 
18:20944 (RA;US) 

Detector introduction, 18:20898 (RA;US) 

Detector summary, 18:20913 (RA;US) 


coherent 
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Double Cos20 winding superconducting quandrupole magnet for 
the KEK B-factory, 18:20972 (RA;US) 

Downsampled bunch-by-bunch feedback for PEP Il, 18:20952 
(RA;US) 

Effects of parasitic beam-beam interaction during the injection pro- 
cess at the PEP II B factory, 18:20940 (RA;US) 

Feedback implementation options and issues for B factory accel- 
erators, 18:20951 (RA;US) 

First experience with the asymmetric beam-beam interaction in the 
1991 luminosity runs of HERA, 18:20939 (RA;US) 

General lessons from the SLD vertex detector, 18:20900 (RA;US) 

High power photon beamline elements in the LBL/SSRL/EXXON 
beamline VI, 18:20971 (RA;US) 

Higher order modes damping in CESR-B cavity, 18:20947 (RA;US) 

Injection issues of electron-positron storage rings, 18:20956 
(RA;US) 

Injection measurements in CESR, 18:20957 (RA;US) 

Interaction region proposal for the PEP Il upgrade, 18:20960 
(RA;US) 

Introduction to physics studies at an asymmetric ete~ B factory, 
18:21888 (RA;US) 

Introduction to radiation backgrounds in a B factory, 18:20965 
(RA;US) 

IR mechanical design for B factories, 18:20970 (RA;US) 

IR proposal for the KEK B factory, 18:20961 (RA;US) 

Issues of head-on crossing schemes, 18:20967 (RA;US) 

J/® K°, mode and a K®, catcher, 18:20911 (RA;US) 

K/x separation at a B factory, 18:21048 (RA;US) 

Lattice design of the KEK B-factory rings, 18:20933 (RA;US) 
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Mobile instruments as backup for continuous emission monitoring 

systems, 18:21079 (R;SE;In Swedish) 
Vermont Univ., Burlington, VT (United States) 

Velocity measurements of low Reynolds number tube flow using 
fiber-optic technology, 18:21069 (R;US) 

Viet Nam National Atomic Energy Commission, Ha Noi (Viet Nam) 

Identification of irradiated foods using the thermoluminescence 
apparatus TOLEDO - Preliminary study, 18:21595 (R;VN) 

Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(United States) 

Research and development of post-classical management tools 
for government program offices: Volume 2, Academic and 
research plan: Annual progress report, November 1990— 
November 1992, 18:20006 (R;US) 

Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
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Research and development of methods/utilities and rules for man- 
aging cooperation for performance improvement in government 
offices: Second Technical progress report, September 1, 1992— 
January 31, 1993, 18:22531 (R;US) 

Virginia Univ., Charlottesville, VA (United States). Dept. of Mate- 
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FEFF5: An ab initio multiple scattering XAFS code, 18:22112 
(R;US) 

Predictions of a non-Gaussian model for large scale structure, 
18:21747 (R;US) 

Quantum field theory in spaces with closed time-like curves, 
18:21778 (R;US) 

Quenched chiral logarithms, 18:22202 (R;US) 

Washington Univ., Seattle, WA (United States). Dept. of Statistics 

Computing environments, interactive graphics and nonparametric 
methods for data analysis: Final report, [July 15, 1988—July 15, 
1992], 18:22560 (R;US) 

Washington Univ., Seattle, WA (United States). inst. for Nuclear 
Theory 

A generalized Bethe-Weizsaecker mass formula for strange 
hadronic matter, 18:21938 (R;US) 
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Remedial Action Plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Durango, Colorado: Remedial 
action selection report: Revised final report, 18:19254 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Durango, Colorado: Attach- 
ment 2, Geology report: Revised final report, 18:19255 (R;US) 

Remedial Action Plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Gunnison, Colorado: Appendix 
C to Attachment 3, Calculations: Final report, 18:19268 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: Re- 
medial action selection report: Final report, 18:19263 (R;US) 

Remedial Action Plan for stabilization of the inactive uraniferous 
lignite processing sites at Belfield and Bowman, North Dakota: 
Volume 2, Appendices D and E: Final report, 18:19282 (R;US) 

Remedial Action Plan for stabilization of the inactive uraniferous 
lignite processing sites at Belfield and Bowman, North 
Dakota: Volume 1, Text, Appendices A through C: Final re- 
port, 18:19281 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 2, Appendices D and E: Final, 18:19276 
(R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Rifle, Colorado: Volume 2, 
Appendices D and E: Final report, 18:19262 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Tuba City, Arizona: Text, 
Appendices A, B, and C: Final report, 18:19277 (R;US) 

Remedial action plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Tuba City, Arizona: Phase 2, 
Construction, Subcontract documents: Appendix E, final re- 
port: Appendix B of the cooperative agreement (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19279 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Tuba City, Arizona: Apendix 
D, Site characteriztion, 18:19278 (R;US) 

Remedial action plan for stabilization of the inactive Uranium 
Mill Tailings Site at Canonsburg, Pennsylvania: Uranium Mill 
Tailings Remedial Action Project, 18:19249 (R;US) 

Remedial actions at the former Climax Uranium Company, Ura- 
nium Mill site, Grand Junction, Mesa County, Colorado: 
Volume 2, Appendices: Final environmental impact state- 
ment, 18:19243 (R;US) 

Remedial actions at the former Climax Uranium Company, Ura- 
nium Mill site, Grand Junction, Mesa County, Colorado: 
Volume 1, Text: Final environmental impact statement, 
18:19242 (R;US) 


ACCELERATORS 


Report on game species of concern associated with the Gunni- 
son Remedial Action Project, Gunnison, Colorado, 18:19289 
(R;US) 

Site-specific analysis of the cobbly soils at the Grand Junction 
processing site (Uranium Mill Tailings Remedial Action (UM- 
TRA) Project), 18:19251 (R;US) 

Sodium-amended radon barrier: Findings of the special study: 
Final report, 18:19304 (R;US) 

Supplemental characterization of the inactive uraniferous lignite 
processing sites at Belfield and Bowman, North Dakota, 
18:19303 (R;US) 

The Ambrosia Lake project archaeological investigations of 
three small sites associated with the southern Chacoan outlier 
of Kin Nizhoni, McKinley County, New Mexico (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19318 (R;US) 

US Department of Energy final response to standards for reme- 
dial actions at inactive uranium processing sites; Proposed 
rule, 18:19298 (R;US) 

Uranium Mill Tailings Remedial Action Project Environmental 
Monitoring Plan, 18:19287 (R;US) 

Uranium Mill Tailings Remedial Action Project: Cost Reduction 
and Productivity Improvement Program Project Plan: Re- 
vised, 18:19294 (R;US) 

Uranium Mill Tailings Remedial Action fiscal year 1992 
roadmap, 18:19295 (R;US) 

Site Characterization 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 2, Appendices D and E: Final, 18:19276 
(R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Tuba City, Arizona: Apendix 
D, Site characteriztion, 18:19278 (R;US) 

Supplemental characterization of the inactive uraniferous lignite 
processing sites at Belfield and Bowman, North Dakota, 
18:19303 (R;US) 

ABLATION 
Ablation problems using a finite control volume technique, 
18:20673 (R;US) 

ABNORMALITIES (CHROMOSOMAL) 

See CHROMOSOMAL ABERRATIONS 
ABSORBED DOSES 

See RADIATION DOSES 
ABSORPTION (ROOT) 

See ROOT ABSORPTION 
ACCELERATOR FACILITIES 

See also TARGET CHAMBERS 

Accelerator skyshine: Tyger, tyger, burning bright, 18:20794 
(R;US) 

Beam facilities and new projects in Sweden, 18:20922 (IA;JP) 

Proton therapy construction projects in the United States, 
18:21559 (R;US) 

ACCELERATORS 
See also ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
MESON FACTORIES 
WAKEFIELD ACCELERATORS 

A monolithic pixel detector, 18:20903 (RA;US) 

ATF beamline 1 analysis spectrometer, 18:20840 (R;US) 

Accelerator and beam transport design information, 18:20790 
(R;US) 

Application of high power modulated intense relativistic electron 
beams for development of Wake Field Accelerator: Final 
progress report, FY 1986-1989, 18:20774 (R;US) 

Computational accelerator physics conference 1993: Abstracts 
including conference program, 18:20760 (R;US) 

Maximizing the luminosity of ELOISATRON, a hadron supercol- 
lider at 100 TeV per beam, 18:20827 (R;US) 

Radiation damage in cesium iodide and other scintillating crys- 
tals, 18:20447 (RA;US) 

Recent physics and simulations studies at SLAC, 18:20912 
(RA;US) 

Silicon strip vertex detectors at Z° factories, 18:20899 (RA;US) 
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ACCELERATORS 


The Gismo project, 18:21053 (RA;US) 
The advanced radiation technology project using ion-beams in 
JAERI-Takasaki, 18:19396 (IA;XA) 
Three-dimensional simulation analysis of the standing-wave 
free- electron laser two beam accelerator, 18:20791 (R;US) 
[Conference on computing in high energy physics in Switzer- 
land}: Foreign trip report, September 18—October 3, 1992, 
18:21765 (R;US) 
ACCELEROMETERS 
Modal testing using a full instrumentation technique, 18:21076 
(R;US) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See IRRADIATION 
ACCIDENTS 
See also REACTOR ACCIDENTS 
[Collaborating centers for radiation emergency preparedness 
and assistance (REMPAN)]: Foreign trip report, November 
29—December 12, 1992, 18:21616 (R;US) 
[Travel to Thailand to investigate environmental incidents at 
Mae Moh Power Plant]: Foreign trip report, January 10-24, 
1993, 18:19521 (R;US) 
ACCOUNTABILITY (NUCLEAR MATERIALS) 
See NUCLEAR MATERIALS MANAGEMENT 
ACCOUNTABILITY (PERSONNEL) 
See PERSONNEL MANAGEMENT 
ACCOUNTING 
ESCAPAID Project Plan: (ESCAPAID = Electronic Systems 
Contract Administration Payment And Invoicing Database), 
18:22542 (R;US) 
ACCUMULATION (RADIOECOLOGICAL) 
See RADIOECOLOGICAL CONCENTRATION 
ACES 
See QUARKS 
ACIDIFICATION 
Comparative soil-chemical investigations for a possible change 
of soil properties within the last 20-30 years using soil sam- 
ples from different forest sites of North-Rhine Westphalia (FP 
38), 18:21659 (IA;DE;in German) 
ACIDITY 
See PH VALUE 


ACTINIDE BURNER REACTORS 

Actinide transmutation in the advanced liquid metal reactor 
(ALMR), 18:19592 (RA;XA) 

Homogeneous recycling of minor actinides in an EFR type fast 
reactor, 18:19597 (RA;XA) 

Minor actinide transmutation in fission reactors and fuel cycle 
considerations, 18:19596 (RA;XA) 

Some physics aspects of minor actinide recycling in fast reac- 
tors, 18:19591 (RA;XA) 

[Travel to Japan with regard to a set of nuclear data for the mi- 
nor actinide burner reactor program at JAERI]: Foreign trip 
report, March 28—April 15, 1992, 18:19137 (R;US) 

ACTINIDE COMPLEXES 
See also THORIUM COMPLEXES 
URANIUM COMPLEXES 
Phosphonic acid complexes of f elements, 18:20611 (RA;US) 
ACTINIDES 
See also CALIFORNIUM 
NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 

Characteristics of TRU transmutation in an LMFBR, 18:19598 
(RA;XA) 

Experimental investigations concerning the problem of minor 
actinide transmutation, 18:19599 (RA;XA) 

Minor actinide transmutation in fission reactors and fuel cycle 
considerations, 18:19596 (RA;XA) 

Pyrochemical recovery of actinides, 18:18949 (R;US) 

Radwaste transmutation in nuclear reactors, 18:19595 (RA;XA) 
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Reactor aspects of electronuclear transmutation of actinides in 
the heavy water high flux blankets. Analysis of problems, 
18:20852 (RA;XA) 

Reduction of minor actinides in nuclear waste via multiple recy- 
cling in fast reactors, 18:19111 (RA;XA) 

Status of minor actinide transmutation study at CRIEPI, 
18:19107 (RA;XA) 

The proposed fuel cycle of the actinide burning fast reactor 
DOVITA: Summary, 18:19110 (RA;XA) 

United States Transuranium and Uranium Registries: Annual re- 
port, 18:21612 (R;US) 

[High pressure chemistry and physics]: Foreign trip report, Oc- 
tober 9-31, 1992, 18:20623 (R;US) 

[Japan/US Actinides Program]: Foreign trip report, January 18— 
27, 1993, 18:21933 (R;US) 

ACTINIUM 225 

Production of alpha emitters for use intherapy, 18:20615 (RA;US) 
ACTINIUM X 

See RADIUM 223 
ACTIVATED SLUDGE PROCESS 

Growth of pure bacterial cultures and defined mixed cultures 
with continuous and discontinuous substrate supply, with par- 
ticular regard to biomass-specific nutrient supply, 18:19418 
(R;DE;In German) 

ACTIVATION ENERGY 
Temperature dependence of electron-transfer rates, 18:20511 
(RA;US) 
ACTIVATION HEAT 
See ACTIVATION ENERGY 
ACTIVITY TRANSPORT 
See RADIOACTIVITY TRANSPORT 
ACTUATORS 

Control actuators, 18:19717 (R;US) 

Control actuators, 18:19716 (R;US) 

Control rod actuators, 18:19715 (R;US) 

Project 8980, Savannah River Plant, 100 Area — Control rod ac- 
tuators, 18:19713 (R;US) 

ADDITIVES 

In-situ combustion with metallic additives, 18:18832 (RA;US) 
ADENOSINE TRIPHOSPHATASE 

See ATP-ASE 
ADHESIVES 

EB curable laminating adhesives, 18:19385 (IA;JP) 
ADITYA TOKAMAK 

Studies of low gain tokamak fusion breeder, 18:22451 (IA;IN) 
ADMINISTRATION 

See MANAGEMENT 
ADVANCED LIGHT SOURCE 

X-ray Microscopy Resource Center at the Advanced Light 
Source, 18:20890 (R;US) 

X-ray microscopy resource center at the Advanced Light 
Source, 18:21033 (R;US) 

ADVANCED PHOTON SOURCE 

An optimal procedure for magnet sorting, 18:20833 (R;US) 

Enhanced heat transfer with metal-wool-filled tubes, 18:20920 
(RA;US) 

Report on the value engineering workshop on APS beamline 
front ends, 18:20832 (R;US) 

ADVANCED TEST IDAHO REACTOR 

See ATR REACTOR 

AERIAL PROSPECTING 

Digital image integration technique of multi-geoscience informa- 
tion dominated by aerial radiometric measurements, 
18:18931 (R;CN;In Chinese) 

AERODYNAMICS 

[International Energy Agency (IEA) experts meeting on aerody- 
namics}: Foreign trip report, November 27—December 5, 
1992, 18:19484 (R;US) 

AEROSOLS 

Characterization of gas-aerosol interaction kinetics using mor- 
phology dependent stimulated Raman scattering: 1992 
Annual summary, 18:21167 (R;US) 

Quantifying and minimizing uncertainty of climate forcing by an- 
thropogenic aerosols, 18:21172 (R;US) 





Simulation and calculation of diffusive aerosol deposition, 
18:22611 (R;US) 


AFRICA 
See also ALGERIA 
MOROCCO 
The text of an African regional co-operative agreement for re- 
search, development and training related to nuclear science 
and technology: Status of acceptances as at 31 January 
1993, 18:22648 (R;XA;In English, Arabic, Chinese, Spanis) 


AGING 

Aging assessment of reactor instrumentation and protection 
system components, phase 1, 18:19666 (RA;US) 

Aging research: Essentially a good investment, 18:19676 
(RA;US) 

Assessment of diagnostic methods for determining degradation 
of check valves, 18:19671 (RA;US) 

Assessment of diagnostic methods for solenoid-operated 
valves, 18:19665 (RA;US) 

Corrosion and erosion effects on valve friction and operability, 
18:19663 (RA;US) 

Degradation modeling - a key to understanding effects of aging 
and maintenance, 18:19938 (RA;US) 

Effectiveness of surveillance methods for the class 1E power 
and reactor protection systems, 18:19667 (RA;US) 

NRC plant aging research program - overview, 18:19935 (RA;US) 

Nuclear power plant common aging terminology, 18:19936 
(RA;US) 

Operating experience review of failures of power operated relief 
valves and block valves in nuclear power plants, 18:19664 
(RA;US) 

Operating experiences and degradation detection for auxiliary 
feedwater systems, 18:19564 (RA;US) 

Prediction of aging degradation of cast stainless steel compo- 
nents in LWR systems, 18:19566 (RA;US) 

Risk evaluations of aging, 18:19939 (RA;US) 


Shippingport station aging management lessons, 18:19565 
(RA;US) 

U.S. energy policy: The nuclear energy option, 18:20055 (RA;US) 

Validation issues in aging risk evaluation, 18:19940 (RA;US) 


AGR REACTOR (WINDSCALE) 
See WAGR REACTOR 


AGRICULTURE 
Comment 5 - agricultural response to climate change, 18:20074 
(RA;US) 
Plant biology research and training for the 21st century, 
18:19409 (R;US) 


AIR 

See also SURFACE AIR 

A computer simulation of the production of an artificially ionized 
layer using the Arecibo Facility, 18:21759 (R;US) 

Actinide aerosol releases from the nuclear fuel cycle interac- 
tions in the environment: A review, 18:19233 (R;US) 

Analysis of the April 10, 1987 UF, release test, 18:21181 (R;US) 

Assessing radiological impacts of U.S. Department of Energy fa- 
cilities, 18:21152 (RA;US) 

Interim report on the meteorological database: Hanford Environ- 
mental Dose Reconstruction Project, 18:21644 (R;US) 

Three dimensional redistribution of tritium from a point of re- 
lease into a uniform unsaturated soil: A deterministic model 
for tritium migration in an arid disposal site, 18:19134 (R;US) 

Verification of the Gaspar dose assessment module used in 
Maxigasp and Popgasp, 18:22630 (R;US) 

[Construction projects associated with the LANL Environmental 
Restoration Program]: Final report, 18:19323 (R;US) 


AIR FILTERS 
Behavior of HEPA filters under high humidity airflows, 18:19929 
(R;DE;In German) 
Feasibility study for an additional HEPA filter leaching system in 
NWCF, 18:19087 (R;US) 


AiR POLLUTION 
See also INDOOR AIR POLLUTION 


AIR POLLUTION 
Nutritional Deficiency 


Allocations 

Assimilation of carbon, and transport of assimilates in spruces 
under the influence of atmospheric pollutants, especially 
ozone, 18:21673 (IA;DE;in German) 

Amino Acids 

The metabolism of amino acids in spruce needles under the in- 

fluence of pollutants, 18:21668 (IA;DE;in German) 
Biological Eftects 

Biochemical and microstructural investigations on leaf organs of 
beech trees and spruces within the framework of the projects 
‘Fumigation experiment Kettwig’ and 'Open-top chamber 
experiment Eggegebirge’ of the ‘Landesanstalt fuer Immis- 
sionsschutz’ (LIS), 18:21672 (IA;DE;In German) 

Comparative electron microscopic and cytochemical investiga- 
tions of biological membranes of spruces and copper-beeches 
from fumigation experiments using O3, SO2, and NO2 and 
from areas of heavy air pollution, 18:21664 (IA;DE;In German) 

Proceedings of the second status colloquium held at the Min- 
istry of the Interior of North-Rhine Westphalia, Duessekorf, 
November 12-14 1990, 18:21655 (I;DE;In German) 

The effect of increased artificial and solar UV-B radiation in 
combination with increased temperature and carbon dioxide 
concentration on the growth and gas exchange of selected 
plants, 18:21682 (1;DE;ln German) 

The metabolism of amino acids in spruce needies under the in- 
fluence of pollutants, 18:21668 (IA;DE;In German) 

The open-top chamber experiment in the Eggegebirge - first re- 
sults, 18:21662 (IA;DE;in German) 

Calculation Methods 

Chemical kinetic pathways for the emission of trace by-products 

in combustion processes, 18:20631 (R;US) 
Chlorophyll-Binding Proteins 

Investigations on the disturbed regulation of the photosynthesis 
of stressed spruces after inhibition of polypeptides in the reac- 
tion centres of photosystem Il, carried through at the regional 
research sites of North-Rhine Westphalia and Baden- 
Wuerttemberg, 18:21670 (IA;DE;in German) 

Exposure Chambers 

Proceedings of the second status colloquium held at the Min- 
istry of the Interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14 1990, 18:21655 (1;DE;In German) 

The open-top chamber experiment in the Eggegebirge - first re- 
sults, 18:21662 (IA;DE;In German) 

Fourier Analysis 

Urban air pollution concentrations: Harmonic analysis of time 

series data, 18:21175 (R;IT;In Italian) 
Genetic Effects 

Damage-associated clones in a spruce cDNA bank. Molecular 
biological investigations on conifers exposed to controlled en- 
vironmental influences, 18:21666 (IA;DE;In German) 

Greenhouse Effect 

The effect of increased artificial and solar UV-B radiation in 
combination with increased temperature and carbon dioxide 
concentration on the growth and gas exchange of selected 
plants, 18:21682 (I;DE;in German) 

Leaves 

Histological and histochemical investigations on the nutrient dy- 
namics in forest trees with regard to new-type forest decline, 
18:21678 (R;DE;In German) 

The metabolism of amino acids in spruce needles under the in- 
fluence of pollutants, 18:21668 (IA;DE;in German) 

Mathematical Models 

Assessing radiological impacts of U.S. Department of Energy fa- 

cilities, 18:21152 (RA;US) 
Monitoring 

Analysis and evaluation of gross radioactivity data, 18:19024 
(RA;US) 

Environmental Protection Implementation Plan, 18:21148 (R;US) 

SamTrack: A sample tracking system for environmental moni- 
toring, 18:19018 (RA;US) 

Nutritional Deficiency 

Histological and histochemical investigations on the nutrient dy- 
namics in forest trees with regard to new-type forest decline, 
18:21678 (R;DE;In German) 
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AIR POLLUTION 
Photosynthesis 


Photosynthesis 

Investigations on the disturbed regulation of the photosynthesis 
of stressed spruces after inhibition of polypeptides in the reac- 
tion centres of photosystem Il, carried through at the regional 
research sites of North-Rhine Westphalia and Baden- 
Wuerttemberg, 18:21670 (IA;DE;in German) 

Plant Growth 

The open-top chamber experiment in the Eggegebirge - first re- 

sults, 18:21662 (IA;DE;In German) 
Piants 

The effect of increased artificial and solar UV-B radiation in 
combination with increased temperature and carbon dioxide 
concentration on the growth and gas exchange of selected 
plants, 18:21682 (1;DE;In German) 

Sampling 

Analysis and evaluation of gross radioactivity data, 18:19024 

(RA;US) 
Soils 

Proceedings of the second status colloquium held at the Min- 
istry of the interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14 1990, 18:21655 (1;DE;lIn German) 

Spruces 

Assimilation of carbon, and transport of assimilates in spruces 
under the influence of atmospheric pollutants, especially 
ozone, 18:21673 (IA;DE;In German) 

Damage-associated clones in a spruce cDNA bank. Molecular 
biological investigations on conifers exposed to controlled en- 
vironmental influences, 18:21666 (IA;DE;in German) 

Histological and histochemical investigations on the nutrient dy- 
namics in forest trees with regard to new-type forest decline, 
18:21678 (R;DE;in German) 

Investigations on the disturbed regulation of the photosynthesis 
of stressed spruces after inhibition of polypeptides in the reac- 
tion centres of photosystem Il, carried through at the regional 
research sites of North-Rhine Westphalia and Baden- 
Wuerttemberg, 18:21670 (IA;DE;in German) 

Terrestrial Ecosystems 

Proceedings of the second status colloquium held at the Min- 
istry of the Interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14 1990, 18:21655 (1;DE;in German) 

Toxicity 

Characterization of air toxics from a laboratory coal-fired com- 
bustor and utility scale power plants: Quarterly progress 
report No. 5, October-December 1992, 18:19509 (R;US) 

Trees 

Biochemical and microstructural investigations on leaf organs of 
beech trees and spruces within the framework of the projects 
‘Fumigation experiment Kettwig’ and 'Open-top chamber 
experiment Eggegebirge’ of the ‘Landesanstalt fuer Immis- 
sionsschutz’ (LIS), 18:21672 (IA;DE;in German) 

Proceedings of the second status colloquium held at the Min- 
istry of the Interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14 1990, 18:21655 (I;DE;in German) 

Ultrastructural Changes 

Comparative electron microscopic and cytochemical investiga- 
tions of biological membranes of spruces and copper-beeches 
from fumigation experiments using O3, SO2, and NO2 and 
from areas of heavy air pollution, 18:21664 (IA;DE;In German) 

AIR POLLUTION ABATEMENT 

Comment 1 on workshop in adaptation and mitigation strategies - 
why greenhouse warming stays a hot topic, 18:20064 (RA;US) 

Comment 1 on workshop in economics - a note on benefit-cost 
analysis and the distribution of benefits: The greenhouse ef- 
fect, 18:20061 (RA;US) 

Comment 2 on workshop in economics - issues in benefit-cost 
analysis: Amplification channels and discounting long-term 
environmental damages, 18:20062 (RA;US) 

Workshop in economics - the problem of climate change 
benefit-cost analysis, 18:20060 (RA;US) 

AIR POLLUTION CONTROL 

Case studies of the potential effects of carbon taxation on the 

stone, clay, and glass industry, 18:20012 (R;US) 
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AIR POLLUTION MONITORING 

Enea CO. LIDAR/DIAL station activity in tropospheric remote 

sensing program, 18:21177 (R;IT) 
AIR POLLUTION MONITORS 

Mobile instruments as backup for continuous emission monitor- 

ing systems, 18:21079 (R;SE;In Swedish) 
AIR QUALITY 

Calculation of hourly cumulative frequency distributions of rela- 
tive concentrations for the new production reactor site at the 
Idaho National Engineering Laboratory, 18:19740 (R;US) 

Results from Phase | of the auto/oil program, 18:20191 (RA;US) 

AIR SAMPLERS 
Investigation of naturally occurring terpenes in damaged forest 
stands, 18:21156 (IA;DE;in German) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
World commercial aircraft accidents: Second edition, 1946— 
1992, 18:20678 (R;US) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALARA 

Occupational dose reduction at Department of Energy contrac- 
tor facilities: Bibliography of selected readings in radiation 
protection and ALARA: Volume 4, 18:21611 (R;US) 

Proceedings of the Department of Energy ALARA Workshop, 
18:21609 (R;US) 

The program of the ALARA Center at Brookhaven National Lab- 
oratory, 18:21598 (R;US) 

ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 

Geology, reservoir engineering and methane hydrate potential 
of the Walakpa Gas Field, North Slope, Alaska: Final report, 
18:18920 (R;US) 

ALASKA RIVER 

See ALASKA 

RIVERS 
ALCATOR DEVICE 
Comparison of Alcator C data with the Rebut-Lallia-Watkins crit- 
ical gradient scaling, 18:22273 (R;US) 
ALCOHOLS 
See also ETHANOL 
METHANOL 
PVA 

High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, October-December 1992, 
18:18692 (R;US) 

High-energy chemistry, 18:20581 (RA;US) 

Light alkane conversion processes - suprabiotic catalyst sys- 
tems for selective oxidation of light alkane gases to fuel 
oxygenates, 18:18910 (RA;US) 

Magnetic character investigation of higher alcohol synthesis Cu- 
Co-Cr catalysts, 18:18681 (R;US) 

ALFVEN WAVES 
The phase mixing of shear Alfven waves, 18:22331 (R;XA) 
ALGAE 
Removal of COz from flue gases by algae: Technical report, De- 
cember 1, 1992—February 28, 1993, 18:19410 (R;US) 
ALGEBRA 
Gauging the octonion algebra, 18:21730 (R;AU) 
ALGEBRAIC FIELD THEORY 

Infinite Grassmannian and moduli space of G-bundles, 
18:21783 (R;XA) 

On the existence of pointlike localized fields in conformally in- 
variant quantum physics, 18:21774 (R;DE) 

ALGERIA 

Bibliographic study on the recovery tungsten: Etude bibii- 
ographique sur la recuperation du tungstene, 18:20231 
(R;DZ;in French) 





ALGORITHMS 
An introduction to chordal graphs and clique trees, 18:22599 
(R;US) 
Assessment of protein coding regions, 18:21445 (RA;US) 
Optimization tools for DNA fragment assembly: Algorithm com- 
parison, 18:21441 (RA;US) 
Process quality management for Data Analysis Department 
2722, 18:22601 (R;US) 
Use of a genetic algorithm to solve two-fluid flow problems on 
an NCUBE multiprocessor computer, 18:20706 (R;US) 
ALKALI METAL COMPOUNDS 
See also LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
SODIUM COMPOUNDS 
Measurement of alkali-vapor emission from pressurized 
fluidized-bed combustion of Illinois coals, 18:18783 (R;US) 
Two stage sorption of sulfur compounds, 18:20505 (PA;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 
On s-like window resonances, 18:20593 (RA;US) 
ALKALINE EARTH METAL COMPOUNDS 
See also BARIUM COMPOUNDS 
CALCIUM COMPOUNDS 
MAGNESIUM COMPOUNDS 
STRONTIUM COMPOUNDS 
Two stage sorption of sulfur compounds, 18:20505 (PA;US) 
ALKALINE EARTH METALS 
See also BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 
On s-like window resonances, 18:20593 (RA;US) 
ALKALIS 
See HYDROXIDES 


ALKANES 
See also CYCLOALKANES 
ETHANE 
HEXADECANE 
METHANE 
PROPANE 
Light alkane conversion processes - suprabiotic catalyst sys- 
tems for selective oxidation of light alkane gases to fuel 
oxygenates, 18:18910 (RA;US) 
Transformations and reactions of radical cations in zeolites, 
18:20603 (RA;US) 
ALKENES 
See also BUTENES 
ETHYLENE 
PROPYLENE 
Chemically modified electrodes and related solution studies: Fi- 
nal technical report, January 15, 1991—January 14, 1992, 
18:20550 (R;US) 
Reactions of NO3/NO20¢; with biogenic organic hydrocarbons 
(FP10), 18:21155 (IA;DE;In German) 
Structure and reactivity of condensed-phase radical ions, 
18:20602 (RA;US) 
ALKYL RADICALS 
See also METHYL RADICALS 
Calculation of electron tunneling pathways, 18:20512 (RA;US) 
High-energy chemistry, 18:20581 (RA;US) 
lons and excited states in radiolysis and photolysis, 18:20604 
(RA;US) 
Theoretical studies of the energetics of chemical reactions, 
18:20626 (RA;US) 
ALKYLATED AROMATICS 
Effect of symmetry on electron-transfer rates, 18:20514 (RA;US) 
Internal reorganization energies of rotation, 18:20513 (RA;US) 
Salt effects on electron-transfer rates, 18:20516 (RA;US) 
Temperature dependence of electron-transfer rates, 18:20511 
(RA;US) 


ALLOYS 


ALKYLATES 
See ALCOHOLS 
ALLENE 
Diosmacycloalkanes as models for the formation of hydrocar- 
bons from surface methylenes: Progress report, November 1, 
1992—October 31, 1993, 18:20545 (R;US) 
ALLOY 800H 
See INCOLOY 800H 
ALLOY NUCLEAR FUELS 
Minor actinide containing fuels for transmutation purposes, 
18:19593 (RA;XA) 
ALLOY SU31 
See NIOBIUM BASE ALLOYS 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-B-66 
See NIOBIUM BASE ALLOYS 
ALLOY-B-88 
See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FE46NI33CR21 
Stress corrosion cracking of 316 SS and Incoloy-800 in high 
temperature aqueous containing sulfate and chloride, 
18:20233 (R;CN) 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-NI61CR23FE14 
A steel used for solidification pot of vitrifying high level liquid ra- 
dioactive waste: Test on a new No.23 alloy steel, 18:20235 
(R;CN;In Chinese) 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-4 
Oxidation kinetics of zircaloy-4 in the temperature range corre- 
spondent to alpha phase, 18:20262 (1;BR;In Portuguese) 
ALLOYS 
See also ALUMINIUM ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 


ERA Vol.18,No.7 783 





ALLOYS 


COPPER ALLOYS 

GOLD ALLOYS 

HEAT RESISTING ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 

LEAD ALLOYS 
MAGNESIUM ALLOYS 
MANGANESE ALLOYS 
NICKEL ALLOYS 

SILICON ALLOYS 
TANTALUM ALLOYS 

TIN ALLOYS 

TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 

ZINC ALLOYS 

Corrosion tests of DWPF recycle solution, 18:19221 (R;US) 

[International symposium on intelligent design and synthesis of 
electronic material systems]: Foreign trip report, November 
1-10, 1992, 18:22564 (R;US) 

ALPHA PARTICLES 

Nanodosimetry and nanodosimetric-based models of radiation 
action for radon alpha particles: Progress report, July 1990— 
June 1992, 18:21615 (R;US) 

Optimization of a CO, laser Thomson scattering alpha particle 
diagnostic, 18:22389 (R;US) 

Pulse height defect of BaF-2 scintillator for light charged parti- 
cles, 18:21006 (IA;IN) 

ALPHA REACTIONS 

(«,®-7Li) reactions in nuclei of 1p- and (2s-1d)-shells, 18:22083 
(R;UA;iIn Russian) 

Study of the continuous spectrum of ®Li and the reaction t@He,d)a 
by the algebraic version of the RGM, 18:21973 (R;UA) 

ALPHA-BEARING WASTES 
Containers 

Mechanical properties used for the qualification of transport 
casks: Prototyp: development and extension to serial pro- 
duction, 18:2066 “US) 

Filtration 

Feasibility study for an additional HEPA filter leaching system in 

NWCF, 18:19087 (R;US) 
Ground Disposal 

Technology needs for remediation: Hanford and other DOE 
sites: Buried Waste Integrated Demonstration Program, 
18:19330 (R;US) 

instability 

Reactive and unstable chemicals in transuranic retrievable 
waste at the Hanford Site: A review of available data, 
18:19195 (R;US) 

Inventories 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 4, Site specific—Ohio through South Carolina (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19064 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 3, Site specific—lillinois through New York (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19063 (R;US) 

Radioactive Waste Disposal 

Iterative performance assessment for the greater confinement 
disposal facilities: Preliminary results of round two, 18:19163 
(R;US) 

Radioactive Waste Processing 

Development and demonstration of the TRUEX solvent extrac- 
tion process, 18:19005 (R;US) 

Mixed Waste Integrated Program interim evaluation report on 
thermal treatment technologies, 18:19061 (R;US) 

Pretreatment of neutralized cladding removal waste (NCRW) 
sludge - results of FY 1991 studies, 18:19149 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 6, Appendices (Waste mixtures of hazardous wastes and 
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low-level radioactive wastes or 
18:19065 (R;US) 
Radiolysis 
The effect of vibration on alpha radiolysis of transuranic (TRU) 
waste, 18:19127 (R;US) 


Remedial Action 
Advanced remediation, technology development in the Under- 
ground Storage Tank — Integrated Demonstration, 18:19202 
(R;US) 
Transport 
Disposal of Rocky Flats residues as waste, 18:19157 (R;US) 


Underground Disposal 

3D structural analysis of SPDV Test Room 2 and cross drift in- 
tersections at the WIPP, 18:19158 (R;US) 

Disposal of Rocky Flats residues as waste, 18:19157 (R;US) 

Experimental evaluation of a constitutive model for inelastic flow 
and damage evolution in solids subjected to triaxial compres- 
sion, 18:19165 (R;US) 

Expert judgment as input to Waste Isolation Pilot Plant 
performance- assessment calculations: Probability distribu- 
tions of significant system parameters, 18:19159 (R;US) 

Greater confinement disposal of high activity and special case 
wastes at the Nevada Test Site: A unified migration assess- 
ment approach, 18:19174 (R;US) 

Modeling gas and brine migration for assessing compliance of 
the WIPP, 18:19171 (R;US) 

Reactive and unstable chemicals in transuranic retrievable 
waste at the Hanford Site: A review of available data, 
18:19195 (R;US) 

Resource Conservation and Recovery Act Part B permit appli- 
cation [for the Waste Isolation Pilot Plant (WIPP)]: Volume 6, 
Revision 3, 18:19075 (R;US) 

Results from the second performance assessment iteration for 
the Greater Confinement Disposal facility, 18:19172 (R;US) 

Waste Isolation Pilot Plant Strategic Plan, 18:19043 (R;US) 


Underground Storage 
Report of the geotechnical panel on the effective life of rooms in 
Panel 1, 18:19076 (R;US) 
Vitrification 
Hanford Waste Vitrification Plant Project technical exchange 
plan for fiscal year 1993, 18:19208 (R;US) 


ALS STORAGE RING 
See ADVANCED LIGHT SOURCE 


ALUMINIA 
See ALUMINIUM OXIDES 


ALUMINIUM 

An experimental/analytical evaluation of biaxial sheet failure, 
18:20716 (R;US) 

Analysis of results obtained with different cutting techniques and 
associated filtration systems for the dismantling of radioactive 
metallic components, 18:20655 (R;XE) 

Chromate-free corrosion resistant conversion coatings for alu- 
minum, 18:20292 (R;US) 

ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, July 1992, 18:21147 (R;US) 

Evaluation for the complete neutron data of aluminium, 
18:21984 (RA;CN) 

Investigation of electrical breakdown in vacuum: Final report, 
18:21758 (R;US) 

K-shell ionization cross sections for low Z elements (1<Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (IA;IN) 

Materials characterization of cermet anodes tested in a pilot cell, 
18:20357 (R;US) 

Operational results of pilot cell test with cermet “inert” anodes, 
18:20358 (R;US) 

Proton induced K-ionisation cross section measurements for low 
Z elements using a 400 KeV ion accelerator, 18:22075 (IA;IN) 

Status of technology of oxidation and hydrogen generation: 
New Production Reactors Program, 18:19902 (R;US) 

[Travel to Argonne National Laboratory to obtain information on 
the Heat Transfer Rig, January 5, 1951], 18:20697 (R;US) 


transuranic wastes.), 





[Travel to the Development Laboratory of Linde Air Products 
Company for discussions concerning the welding of unbonded 
pieces]: Trip report, January 15, 1952, 18:20256 (R;US) 

[Welding of thick walled aluminum sections]: Trip report, Jan- 
uary 8, 1952, 18:20255 (R;US) 

ALUMINIUM 27 TARGET 
Electromagnetic dissociation of relativistic 2°Si by nucleon emis- 
sion, 18:22009 (R;US) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Chemical Reactions 

Status of technology of oxidation and hydrogen generation: 

New Production Reactors Program, 18:19902 (R;US) 
Corrosion 

Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 18:18751 (RA;US) 

Cladding corrosion studies under heat-transfer conditions for 
the Advanced Neutron Source, 18:20218 (RA;US) 

Environmental effects on iron aluminides, 18:18736 (RA;US) 

Feg3Al-type iron aluminides: Aqueous corrosion properties in a 
range of electrolytes and slow-strain-rate ductilities during 
aqueous corrosion, 18:18746 (RA;US) 

Corrosion Resistance 

Corrosion resistance of iron aluminides, 18:18742 (RA;US) 

The effect of surface treatment and gaseous rust protection pa- 
per on the atmospheric corrosion stability of aluminium alloy, 
18:20234 (R;CN;In Chinese) 

Electrodeposition 

Electro-spark deposited coatings for fossil energy environments, 

18:18740 (RA;US) 
Embrittlement 

Investigation of moisture-induced embrittlement of iron alu- 

minides, 18:18745 (RA;US) 
Fabrication 

Evaluation of the fabricability of advanced iron aluminide-clad 
austenitic stainless steel tubing, 18:18748 (RA;US) 

Fabrication and processing of iron aluminides, 18:18734 (RA;US) 

Reactive sintering of Ni3Al intermetallic alloys under compres- 
sive stress, 18:20240 (R;US) 

Fracture Mechanics 

Protection of aluminum components against non-ductile fracture 

in the Advanced Neutron Source, 18:20219 (RA;US) 
Fracture Properties 

Fracture of iron aluminide alloys, 18:18744 (RA;US) 

Investigation of moisture-induced embrittlement of iron alu- 
minides, 18:18745 (RA;US) 

Fractures 

Protection of aluminum components against non-ductile fracture 

in the Advanced Neutron Source, 18:20219 (RA;US) 
Grain Boundaries 

Experimental studies of the structure of grain boundaries: 

Progress report, 18:20246 (R;US) 
Irradiation 

Protection of aluminum components against non-ductile fracture 

in the Advanced Neutron Source, 18:20219 (RA;US) 
Materials Testing 

Cladding corrosion studies under heat-transfer conditions for 

the Advanced Neutron Source, 18:20218 (RA;US) 
Mechanical Properties 

Development of weldable high-strength iron aluminides, 
18:18738 (RA;US) 

Fabrication and processing of iron aluminides, 18:18734 (RA;US) 

The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 18:18735 (RA;US) 

Microstructure 

Fracture of iron aluminide alloys, 18:18744 (RA;US) 

Solidification behavior of FA-129 iron-aluminide alloy, 18:18743 
(RA;US) 

The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 18:18735 (RA;US) 

Order-Disorder Transformations 

Order-disorder transformations in Ni-Al alloys, 18:20298 (R;US) 

Some effects of composition and microstructure on the B2++DO3 
ordered phase transition in Fe3Al alloys, 18:20239 (R;US) 


AMMONIA 


Oxidation 
Status of technology of oxidation and hydrogen generation: 
New Production Reactors Program, 18:19902 (R;US) 
Phase Diagrams 
Ordering and dispiacive transformations in Ni-Al alloys, 
18:20303 (R;US) 
Phase Studies 
The first workshop on phase separation with ordering, 18:20274 
(R;JP) 
Phase Transformations 
Statics of phase transformation in Ni-Al, Ni-Ti and Cu-Zn: A first 
principles study, 18:20295 (R;US) 
Physical Radiation Effects 
Radiation effects in FCC metals and intermetallic compounds: A 
molecular dynamics computer simulation study, 18:20302 
(R;US) 
Radiation Protection 
Protection of aluminum components against non-ductile fracture 
in the Advanced Neutron Source, 18:20219 (RA;US) 
Solidification 
Solidification behavior of FA-129 iron-aluminide alloy, 18:18743 
(RA;US) 
Surface Treatments 
The effect of surface treatment and gaseous rust protection pa- 


per on the atmospheric corrosion stability of aluminium alloy, 
18:20234 (R;CN;in Chinese) 
Thermal Fatigue 
Cladding corrosion studies under heat-transfer conditions for 
the Advanced Neutron Source, 18:20218 (RA;US) 
Weldability 
Development of weldable high-strength iron aluminides, 
18:18738 (RA;US) 
Weldability of FesAl based iron aluminide alloys, 18:18737 
(RA;US) 
Weldability of polycrystalline aluminides, 18:18739 (RA;US) 


ALUMINIUM ARSENIDES 


Low-cost, high-efficiency solar cells utilizing GaAs-on-Si tech- 
nology: Annual subcontract report, 1 August 1991-31 July 
1992, 18:19438 (R;US) 


ALUMINIUM BASE ALLOYS 


Constitutive laws for deformation and dynamic recrystallization 
in cubic metals, 18:20275 (R;US) 


ALUMINIUM COMPOUNDS 


See also ALUMINIUM ARSENIDES 
ALUMINIUM FLUORIDES 
ALUMINIUM OXIDES 
Bimetallic clusters of aluminum and cobalt, 18:20523 (RA;US) 


ALUMINIUM FLUORIDES 


Ab initio molecular orbital calculations of molten salt vapor com- 


plexes using Gaussian-2 theory: LiAIF, and NaAIF,, 
18:20542 (R;US) 


ALUMINIUM OXIDES 


A transient FGM interlayer based approach to joining ceramics, 
18:20343 (R;US) 

Adhesion of thick film Au to alumina ceramics, 18:20743 (R;US) 

Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics: Final report: DOE/ORNL Ce- 
ramic Technology Project, 18:20354 (R;US) 

Investigation of ion beam mixing of iron marker layers in alu- 
minum oxide by RBS, 18:20341 (R;US) 

Oxidation behavior in reaction-bonded aluminum-silicon al- 
loy/alumina powder compacts, 18:20542 (R;US) 


ALUMINUM 


See ALUMINIUM 


AMBER 


The nature and fate of natural resins in the geosphere. Identifi- 
cation, classification, and nomenciature of resinites, 18:18759 
(RA;US) 


AMERICIUM 241 


Status of transmutation, 18:19104 (RA;XA) 


AMINO ALCOHOLS 


See ALCOHOLS 


AMMONIA 


Chemical probes of metal cluster structure, 18:20517 (RA;US) 
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AMMONIA 


On spectral linewidth and lineshape of ammonia in free jets, 
18:21737 (R;IT) 
Uptake modeling, 18:20520 (RA;US) 
AMMONIUM COMPOUNDS 
See also AMMONIUM NITRATES 
AMMONIUM PERCHLORATES 
Chemically bonded phosphate ceramics for radioactive and 
mixed waste solidification and stabilization, 18:19010 (R;US) 
AMMONIUM NITRATES 
Isothermal and shock compression of high density ammonium 
nitrate and ammonium perchlorate, 18:20565 (R;US) 
AMMONIUM PERCHLORATES 
Isothermal and shock compression of high density ammonium 
nitrate and ammonium perchlorate, 18:20565 (R;US) 
AMMONIUM URANYL CARBONATES 
See AUC 
AMMUNITION 
Control system for the Future Armor Rearm System, 18:21084 
(R;US) 
AMORPHOUS STATE 
Contribution to the physics of high energy ball milling, 18:20232 
(R;FR;In French) 
AMPLIFICATION 
Automated determination of PCR-amplified DNA concentrations 
by fluorescence detection, 18:21390 (RA;US) 
Automation of gel-based PCR assays, 18:21389 (RA;US) 
Efficient clone arraying and high-throughput PCR of cDNA in- 
serts, 18:21437 (RA;US) 
ANALOG-TO-DIGITAL CONVERTERS 
A CAMAC interface for spectroscopy for ADCS, 18:21010 (IA;IN) 


A high resolution 14-bit ADC for Gammasphere Project, 
18:21032 (R;US) 


Development of 8K channel 100 MHZ Wilkinson type ADC, 
18:20725 (IA;IN 
ANALYSIS (THERMAL) 
See THERMAL ANALYSIS 
ANHARMONIC OSCILLATORS 

Anharmonic betatron motion in linearly polarized undulators, 

18:20804 (R;IT) 
ANHYDRITE 

Test plan: Hydraulic fracturing and hydrologic tests in Marker 
Beds 139 and 140, 18:19035 (R;US) 

[Coordination of work on two-phase flow properties in halite and 
anhydrite]: Foreign trip report, November 5-18, 1992, 
18:19047 (R;US) 

ANIMAL FEEDS 

Agricultural production - Phase 2. Indonesia. Nutritional strategies 
for ruminants fed on local feed supplemented with molasses 
multi-nutrient blocks: Technical report. Report prepared for the 
Government of the Republic of Indonesia, 18:21568 (R;XA) 

ANIMAL TISSUES 
See also ENDOTHELIUM 
RETICULOENDOTHELIAL SYSTEM 
Momentum induced by laser-tissue interaction, 18:21683 (R;US) 
ANIONS 

See also HYDROGEN IONS 1 MINUS 

Diffusion of sorbing and non-sorbing radionuclides (Yucca 
Mountain Project), 18:19130 (R;US) 

Mechanism of the (H)ag = (€~)aq interconversion, 18:20605 
(RA;US) 

Negative ion mass spectra and particulate formation in rf silane 
plasma deposition experiments, 18:22379 (R;CH) 

ANL 

20-MeV linac, 18:20762 (RA;US) 

3-MeV Van de Graaff accelerator, 18:20763 (RA;US) 

60-inch cyclotron, 18:20764 (RA;US) 

Inspection of samplers at ANL: Trip report, November 14, 1951, 
18:21071 (R;US) 

Visit to Argonne National Laboratory, October 20, 1953, 
18:19778 (R;US) 


[ANL waste incinerator operation]: Argonne National Laboratory 
trip report, 18:19083 (R;US) 
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ANODES 

Development of an inert ceramic anode to reduce energy 
consumption in magnesium production: Technical progress re- 
port, January 1, 1992—December 31, 1992, 18:20318 (R;US) 

Materials characterization of cermet anodes tested in a pilot cell, 
18:20357 (R;US) 

Operational results of pilot cell test with cermet “inert” anodes, 
18:20358 (R:US) 

ANTENNAS 
Two frequency ICRF operation on TFTR, 18:22500 (R;US) 
ANTHRACENE 

lons and excited states in radiolysis and photolysis, 18:20604 
(RA;US) 

The role of the resid solvent in co-processing with finely divided 
catalysts: Quarterly report, October-December 1992, 
18:18701 (R;US) 

ANTIMONY 

Additional studies of Group V clusters, 18:20595 (RA;US) 

Are Sb,g, (n>1) clusters weakly interacting tetrahedra?, 
18:22141 (R;XA) 

Baseline risk assessment for groundwater contamination at the 
uranium mill tailings site, Gunnison, Colorado, 18:19250 
(R;US) 

Evaluation of neutron data for natural antimony, 18:22000 
(RA;CN) 

ANTIMONY 131 
Charge distribution in low energy fission of actinides, 18:22043 
(IA;IN) 
ANTIMONY COMPOUNDS 
Additional studies of Group V clusters, 18:20595 (RA;US) 
ANTIMUONS 
See MUONS PLUS 
ANTIPROTON BEAMS 

[Low-energy antiproton physics]: Foreign trip report, September 

10-28, 1992, 18:20921 (R;US) 
ANTIREFLECTION COATINGS 
A new method of designing multilayer optical thin film coatings, 
18:22179 (R;IN) 
ANTRIM SHALES 
See BLACK SHALES 
ANYONS 
Precise analysis of the three-anyon spectrum, 18:21792 (R;UA) 
APPALACHIAN BASIN 
Geologic atlas and database of major Appalachian gas plays, 
18:18900 (RA;US) 
Selecting major Appalachian basin gas plays, 18:18884 (RA;US) 
APPARATUS 

See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APPRAISAL 

See COST ESTIMATION 
APS STORAGE RING 

See ADVANCED PHOTON SOURCE 
AQUATIC ECOSYSTEMS 

See also WETLANDS 

Energy flow in an arctic aquatic ecosystem, 18:21290 (R;US) 

In-situ and laboratory study of radiocaesium mobility in freshwa- 
ter sediments, 18:21306 (R;NL) 

[Energy flow in arctic aquatic ecosystems], 18:21289 (R;US) 

AQUATIC ORGANISMS 

See also BENTHOS 

FISHES 
PLANKTON 

Aquatic studies at the 100-HR-3 and 100-NR-1 operable units, 

18:19756 (R;US) 
AQUEOUS SOLUTIONS 

Evaluation of surfactant-water mixtures as cleaning agents, 
18:20726 (R;US) 

Measurement of pH in high ionic strength solutions, 18:20576 
(PA;US) 

AQUIFERS 

Construction and installation summary for fiscal year 1992 of the 

hydraulic head monitoring stations at Oak Ridge National 





Laboratory, Oak Ridge, Tennessee: Environmental Restora- 
tion Program, 18:21249 (R;US) 

Estimation of hydrologic transport of radionuclides from below 
water table tests using analytic models, 18:21118 (RA;US) 

Hydrologic studies in wells open through large intervals: Annual 
report, 1992, 18:21299 (R;US) 

Selection of water treatment processes special study, 18:21227 
(R;US) 

ARCTIC REGIONS 
Energy flow in an arctic aquatic ecosystem, 18:21290 (R;US) 
[Energy flow in arctic aquatic ecosystems], 18:21289 (R;US) 
ARGENTINA 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 18:19359 (R;XA;In English, Spanish, French, 
Russia) 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 18:19361 (R;XA;In English, Spanish, French, 
Russia) 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology: A further communication, dated 2 December 
1992, 18:19358 (R;XA;In English, Spanish, French, Russia) 

ARGON 

Crossed-beam reaction dynamics, 18:20534 (RA;US) 

Metal cluster-rare gas van der Waals complexes: A microscopic 
model of physisorption, 18:20521 (RA;US) 

On s-like window resonances, 18:20593 (RA;US) 

Upper ocean model of dissolved atmospheric gases: Annual re- 
port, 1 August 1991-31 July 1992, 18:21293 (R;US) 

ARGON 40 BEAMS 

Study of excitation function and transition probabilities in Ar 

ions, 18:22123 (IA;IN) 
ARGON 40 REACTIONS 
Fragmentation studies in sup(40)Ar-emulsion interactions at 1.8 
A GeV, 18:22064 (IA;IN) 
ARGON COMPOUNDS 
The optical response of niobium clusters, 18:20522 (RA;US) 
ARGON IONS 
Measurement of argon-recoil ion charge state distributions in 
60-70 MeV Osup(5+,6+)-Ar collisions, 18:22076 (IA;IN) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARMENIA 

[Development of a comprehensive plan for energy conservation, 
solar, and wind energy in the earthquake zone, and subse- 
quently to all of Armenia]: Foreign trip report, November 
30—December 10, 1992 (Foreign Trip Report), 18:19447 (R;US) 

ARMOR 

Armor/anti-armor design and testing capabilities at the Los 

Alamos National Laboratory, 18:21087 (R;US) 
ARMS CONTROL 

ALEXIS final technical report, 18:21144 (R;US) 

Detection of cold gas releases in space via low energy neutral 
atom imaging, 18:20209 (R;US) 

SCARS operations final report for the NORESS and ARCESS 
arrays, 18:20207 (R;US) 

AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ALKYLATED AROMATICS 
BENZENE 
BIPHENYL 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
STILBENE 

Aromatics oxidation and soot formation in flames: Progress re- 
port, August 15, 1990—August 14, 1993, 18:18785 (R;US) 

High-energy chemistry, 18:20581 (RA;US) 

Photophysics and photochemistry of photosynthetic model sys- 
tems, 18:20588 (RA;US) 

The determination of MDA in industrial samples and in MDA- 
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Modifications of the EFF-2 °Be evaluation, 18:22093 (R;NL) 

The summary of evaluations of 'H, “He, ®Li, 7Li, °Be, '4N, 10 
and Mo for CENDL-2, 18:22007 (RA;CN) 

BERYLLIUM IONS 
The production and destruction of negative ions: Progress re- 
port, September 1, 1992—August 31, 1993, 18:22111 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA PARTICLES 

Evaluation of thermoluminescent dosimeters (TLDs) of two dif- 
ferent designs for beta particle and low energy photon 
dosimetry, 18:21639 (R;US) 

BEZNAU-1 REACTOR 
Repair of MOX fuel assemblies: A practical experience, 
18:19554 (RA;XA) 
BFS 
See BUNDESAMT FUER STRAHLENSCHUTZ 
BGO DETECTORS 

Performance of a PET detector module utilizing an array of sili- 
con photodiodes to identify the crystal of interaction, 
18:21558 (R;US) 

BHABHA ATOMIC RESEARCH CENTER 

See BARC 

BINARY ALLOY SYSTEMS 

The first workshop on phase separation with ordering, 18:20274 

(R;JP) 
BINARY MIXTURES 

Stability and dynamics of spatio-temporal structures: Progress 
report, September 15, 1992—-September 15, 1993, 18:22142 
(R;US) 

BIOASSAY 
US Army Radiological Bioassay and Dosimetry: The RBD soft- 
ware package, 18:21641 (R;US) 
BIOCHEMICAL ACTIVITY 
See BIOCHEMISTRY 
BIOCHEMICAL REACTION KINETICS 

Chaos and microbial systems: Progress report, July 1989-July 

1990, 18:21339 (R;US) 
BIOCHEMISTRY 

Current concepts on the physiology and genetics of 
neurotransmitters-mediating enzyme-aromatic L-amino acid 
decarboxylase, 18:21589 (R;XA) 

BIOGAS 
See METHANE 
BIOLOGICAL EVOLUTION 

A robust model for finding optimal evolutionary trees, 18:21542 
(R;US) 

[Travel to New Zealand on the subject of molecular evolution]: 
Foreign trip report, November 25—-December 20, 1992, 
18:21349 (R;US) 

BIOLOGICAL MARKERS 

Chromosomal organization of human repetitive DNA se- 

quences, 18:21446 (RA;US) 
BIOLOGICAL MATERIALS 

Advisory group meeting on new trends and developments in ra- 
diation technology, 18:19390 (1;XA) 

[Travel to the Kyoto '92 International Conference on Biological 
Mass Spectroscopy in Kyoto, Japan to present a lecture on 
ion trap mass spectrometers under development at ORNL]: 
Foreign trip report, September 18-27, 1992, 18:20493 (R;US) 
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BIOLOGICAL MODELS 


BIOLOGICAL MODELS 

Chaos and microbial systems: Progress report, July 1989—July 

1990, 18:21339 (R;US) 
BIOLOGICAL RADIATION EFFECTS 

Cell cycle delays in synchronized cell populations following irra- 

diation with heavy ions, 18:21625 (R;DE;In German) 
BIOLOGICAL SHIELDING 
Use of high-density prepacked concrete in reactor construction, 
18:19841 (R;US) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOMASS 

Feeding biomass into pressure and related safety engineering, 
18:19422 (R;Fl) 

Process-related investigations into the production and use of re- 
newable biomass as solid fuel in consideration of technical, 
economic and environmental aspects, 18:19425 (1;DE;In Ger- 
man) 

Realized and potential value of genetics and biotechnology for 
biofuel feedstock improvement, 18:19408 (R;US) 

[Biomass energy and the environment]: Foreign trip report, Oc- 
tober 3-12, 1992,-18:20080 (R;US) 

BIOMASS CONVERSION PLANTS 

Establishment of a communal biomass conversion plant in the 
municipal area of Sydthy, 18:19427 (R;DK;In Danish) 

Hashogj biogas plant: Pilot project, 18:20162 (R;DK;In Danish) 

Kibaek communal biomass conversion plant: Preliminary 
project, 18:20093 (R;DK;In Danish) 

BIOTECHNOLOGY 

Plant biology research and training for the 21st century, 

18:19409 (R;US) 
BIPHENYL 

lons and excited states in radiolysis and photolysis, 18:20604 

(RA;US) 
BISMUTH 

Additional! studies of Group V clusters, 18:20595 (RA;US) 

Vibrational and electronic properties of clusters and ultrathin 
films: Progress report, 18:20408 (R;US) 

[Travel to Monsanto Chemical Company to discuss shipments 
of irradiated bismuth from Savannah River Plant to Monsanto, 
January 8, 1952], 18:18980 (R;US) 

BISMUTH 207 

Cyclotron production of radionuclides for research, 18:20616 

(RA;US) 
BISMUTH 209 TARGET 

Double differential neutron emission cross-sections of sup(58)Ni 
and sup(209)Bi at 14.1 MeV, 18:21971 (IA;IN) 

Level density dependent neutron emission spectra and multi- 
particle reaction cross-sections of sup(58)Ni, sup(181)Ta and 
sup(209)Bi, 18:22036 (IA;IN) 

Neutron shell effects in the sup(209)Bi(a,xn)sup(213-x)At and 
sup(197)Au(a,xn)sup(201-x)TI, 18:22032 (IA;IN) 

BISMUTH CHLORIDES 
Structure of liquid trivalent salts, 18:20390 (R;US) 
BISMUTH COMPOUNDS 
See also BISMUTH CHLORIDES 
BISMUTH FLUORIDES 
BISMUTH IODIDES 

Additional studies of Group V clusters, 18:20595 (RA;US) 

Development of alpha-emitting radiopharmaceuticals for ther- 
apy, 18:21544 (RA;US) 

Monoclonal antibodies for diagnosis and therapy, 18:21545 
(RA;US) 

BISMUTH FLUORIDES 

Three laws for D.(BiF), 18:20594 (RA;US) 
BISMUTH GERMANATE DETECTORS 

See BGO DETECTORS 
BISMUTH IODIDES 

Structure of liquid trivalent salts, 18:20390 (R;US) 
BISMUTH URANATES 

See BISMUTH COMPOUNDS 
BITTER SPAR 

See DOLOMITE 
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BLACK HOLES 

Moebius inverse problem for distorted black holes, 18:21752 

(R;XA) 
BLACK SHALES 
Hydraulic fracturing of the Devonian Shale with a non-damaging 
fluid, 18:18888 (RA;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 

Coal combustion under conditions of blast furnace injection: 
Technical report, 1 December 1992-28 February 1993, 
18:18817 (R;US) 

BLASTS 
See EXPLOSIONS 
BLOOD FORMATION 

The effects of lithium and lymphocytes on hemopoiesis, 

18:21565 (R;CN;In Chinese) 
BLOOD PLATELETS 

Studies of platelet glycoproteins in patients with cerebrothrom- 
bosis using radiolabeled monoclonal antibodies, 18:21549 
(R;CN;In Chinese) 

The measurement of platelet activation by radioimmunoassay in 
asthma, 18:21564 (R;CN) 

The study of platelet function in chronic renal diseases by 
radioimmunoassay-(RIA), 18:21548 (R;CN;In Chinese) 

BLOWERS 

Design requirements to magnetic bearings for primary circuit 
blowers of high-temperature reactors. Final report, 18:19570 
(|;DE;In German) 

BNL 

Brookhaven highlights: [Fiscal year 1992, October 1, 1991-— 
September 30, 1992], 18:21701 (R;US) 

Three-axis spectrometer (TAS)/backscattering, 
(RA;US) 

BODY BURDEN 

Measuring programme of the Federal Republic of Germany in 
regions of Russia contaminated by the Chernobyl accident - 
summary of the results of the year 1991, 18:21633 (R;DE) 

BODY CENTERED CUBIC 
See BCC LATTICES 
BOILERS 
See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1992— 
February 28, 1993, 18:18819 (R;US) 

Development of a Coal Quality Expert: Technical progress re- 
port No. 10, Final report, 18:18663 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler system: Technical progress report No. 1, August- 
December 1992, 18:19518 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Quarterly technical progress report and 
monthly status report, 18:19492 (R;US) 

Integrated dry NO,/SO, emissions control system: Quarterly re- 
port No. 6, April 1—June 30, 1992, 18:19515 (R;US) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLOMETERS 

Novel low temperature superconducting bolometers, 18:21061 

(R;US) 
BONE CELLS 
Cell specific radiation dosimetry in skeleton from life-span car- 
cinogenesis studies: Final report, 18:21614 (R;US) 
BOOKKEEPING 
See ACCOUNTING 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 

A fast Monte Carlo program for pulsed-neutron capture-gamma 

tools, 18:20984 (R;DK) 


18:22159 





Borehole sloughing in alluvium in the northern part of the Yucca 
Flat Basin, Nevada Test Site, 18:21125 (RA;US) 
Commercialization of atom interferometers for borehole gravity 
gradiometry: Quarterly report, January-March 1993, 
18:21688 (R;US) 
Problems in siting deep emplacement holes in northern Yucca 
Flat, 18:21126 (RA;US) 
BORON 10 
Proceedings of workshop on 'boron chemistry and boron neu- 
tron capture therapy’, 18:21557 (R;JP;in Japanese) 
The re-evaluation of neutron data for '°B, 18:21981 (RA;CN) 
BORON 10 TARGET 
(a,*-7Li) reactions in nuclei of 1p- and (2s-1d)-shells, 18:22083 
(R;UA;In Russian) 
BORON 11 
The re-evaluation of neutron data for ''B, 18:21982 (RA;CN) 
BORON 11 TARGET 
(a,*-7Li) reactions in nuclei of 1p- and (2s-1d)-shells, 18:22083 
(R;UA;In Russian) 
BORON ALLOYS 
SESAME equation of state Number 8010: Boron loaded silicone 
potting material, 18:20428 (R;US) 
BORON COMPLEXES 
Proceedings of workshop on ‘boron chemistry and boron neu- 
tron capture therapy’, 18:21557 (R;JP;In Japanese) 
BORON IONS 
The production and destruction of negative ions: Progress re- 
port, September 1, 1992—August 31, 1993, 18:22111 (R;US) 
BOROPHOSPHATE GLASS 
Variation of the conductivity with the mole fraction of sodium and 
lithium in phosphate and borate glasses, 18:20416 (R;XA) 
BOROPHOSPHATES 
See BOROPHOSPHATE GLASS 
BOROSILICATE GLASS 
A glass formulation for vitrifying of high level liquid radioactive 
waste and its performance, 18:19015 (R;CN;In Chinese) 
Method for making glass, 18:20434 (PA;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOTANY 
Plant biology research and training for the 21st century, 
18:19409 (R;US) 
BOTTOM MESONS 
See BEAUTY MESONS 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOVINE 
See CATTLE 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
Interrelationship of brain-functions with cardiovascular regula- 
tions, 18:21587 (R;XA) 
Single pass and full length sequencing and physical and genetic 
mapping of human brain cDNAs, 18:21524 (RA;US) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BREAKDOWN 
Breakdowns localization in the Vivitron by acoustic method, 
18:20772 (R;FR;In French) 
Transient phenomena in the Vivitron, 18:20766 (R;FR;in French) 
Transient phenomena in the Vivitron (Part 2), 18:20769 (R;FR;In 
French) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKUP REACTIONS 
Geometrical effects on final state interaction in three body 
break-up experiments, 18:22029 (IA;IN) 
BREAKWATERS 
See DAMS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 


BREMSSTRAHLUNG 


Global nuclear energy system— thorium molten-salt nuclear en- 

ergy synergetics, 18:19601 (IA;IN) 
BREEDING BLANKETS 
Aqueous Solutions 

Preliminary study on lithium-salt aqueous solution blanket, 

18:22477 (R;JP;In Japanese) 
Beryllium 

Problems associated with the use of beryllium in a fusion ce- 

ramic blanket. A designer point of view, 18:22472 (IA;DE) 
Crystal Defects 

Formation of radiation-induced defects and their influence on 
tritium extraction from lithium silicates in out-of-pile experi- 
ments, 18:22469 (IA;DE) 

Data Compilation 

Evaluation of nuclear quantities and tritium release from ceramic 
blanket breeder irradiation experiments at the HFR-Petten, 
18:22471 (IA;DE) 

Design 
Status of knowledge about beryllium swelling by neutron irradia- 
tion, 18:22444 (R;IT) 
Mathematical Models 
Tritium modeling in ceramic PFC materials, 18:22470 (IA;DE) 
Neutron Reactions 
Fusion blanket neutronics studies at Trombay, 18:22453 (IA;IN) 
Physical Radiation Effects 

Formation of radiation-induced defects and their influence on 
tritium extraction from lithium silicates in out-of-pile experi- 
ments, 18:22469 (IA;DE) 

Irradiation effects on tritium transport from ceramic breeders (re- 
view), 18:22468 (IA;DE) 

Pressure Drop 

Evaluation on sweep gas pressure drop in fusion blanket mock- 

up for in-pile test, 18:22488 (R;JP;In Japanese) 
Proceedings 

Proceedings of the third specialists’ workshop on modeling tri- 

tium behaviour in ceramic fusion blankets, 18:22458 (1;DE) 
Thermochemical Processes 

Influence of additives and impurities in sweep gas and solid tri- 
tium release behaviour from lithium ceramics (review), 
18:22461 (IA;DE) 

Progress in the knowledge of the mechanism of tritium release 
from lithium ceramics, 18:22463 (IA;DE) 

Proposed property data and input parameters for analyzing the 
tritium behaviour in LiAlO2 blanket, 18:22466 (IA;DE) 

Thermochemical property and tritium recovering performance of 
oxide ceramic materials, 18:22459 (IA;DE) 

Tritium release from lithium orthosilicate and metazirconate: In- 
fluences of purge gas additives and sample impurities, order 
of release reaction, 18:22462 (IA;DE) 

Tritium 
Fusion blanket neutronics studies at Trombay, 18:22453 (IA;IN) 
Tritium Recovery 

Irradiation effects on tritium transport from ceramic breeders (re- 
view), 18:22468 (IA;DE) 

Phase-liC experiments of the JAERI/USDOE collaborative pro- 
gram on fusion blanket neutronics: Experiments and analysis 
of the heterogeneous fusion blankets, volume |: experimental 
results, 18:22482 (R;JP) 

Proposed property data and input parameters for analyzing the 
tritium behaviour in LiAlO, blanket, 18:22466 (iA;DE) 

Recent results of temperature programmed tritium desorption 
experiments at ECN-Petten, 18:22473 (IA;DE) 

Thermochemical property and tritium recovering performance of 
oxide ceramic materials, 18:22459 (IA;DE) 

Tritium release from Li2ZrO3, LiAIO2 and Li2O spheres, 
18:22464 (IA;DE) 

Tritium release from ceramic breeders: 
tion/verification (review), 18:22465 (IA;DE) 

Welding 

Fabrication of FBTR thoria blanket assemblies at NFC, Hyder- 

abad, 18:19603 (IA;IN) 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 


Model calibra- 
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BREMSSTRAHLUNG 


Measurement of the Bremsstrahlung radiation from electron- 
aton/molecule collisions, 18:22125 (IA;IN) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS 
Properties of structural clay load-bearing wall tile, 18:20456 
(R;US) 


BRINES 


Expert judgment as input to Waste Isolation Pilot Plant 
performance- assessment calculations: Probability distribu- 
tions of significant system parameters, 18:19159 (R;US) 

Geohydrologic feasibility study of the San Juan Basin for the po- 
tential applicability of Jack W. Mcintyre’s patented tool, 
18:18921 (R;US) 

Hydrocarbons associated with brines from geopressured wells: 
Third quarterly technical progress report, 1 July 1991-30 
September 1991, 18:19468 (R;US) 

Modeling gas and brine migration for assessing compliance of 
the WIPP, 18:19171 (R;US) 

Test plan: Brine inflow and related tests in the brine inflow room 
(Room Q) of the Waste Isolation Pilot Plant (WIPP), 18:19038 
(R;US) 

BROMINE 
Preliminary characterization of materials for a reactive transport 
model validation experiment, 18:19170 (R;US) 
BROMINE BROMIDES 
See BROMINE 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 

RHIC detector beam-pipe pressures in time, 18:20842 (R;US) 

The effect of synchrobetatron coupling on the dynamic aperture, 
18:20795 (R;US) 

BRUCELLA 

Agricultural production - Phase 2. Indonesia. Implementation of 
ELISA for bruccilosis at DGLS laboratories in indonesia: 
Technical report. Report prepared for the Government of the 
Republic of Indonesia, 18:21573 (R;XA) 

BUGEY-4 REACTOR 

Neutrinos oscillations research near a nuclear reactor. Study of 
background components and experimental data analysis in 
Bugey Ill experiment, 18:21875 (R;FR;In French) 

BUGEY-5 REACTOR 

Neutrinos oscillations research near a nuclear reactor. Study of 
background components and experimental data analysis in 
Bugey Ill experiment, 18:21875 (R;FR;In French) 

BUILDING (CONSTRUCTING) 

See CONSTRUCTION 

BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 

An overview of the structural aging program, 18:19672 (RA;US) 

Data base on structural materials aging properties, 18:19673 
(RA;US) 

Effect of the substrate on the results of the fire tests of thin lay- 
ers of floor, wall, and ceiling coverings, 18:20134 (R;Fl) 

Evaluation and utilization of Illinois FBC residues for construc- 
tion materials: Technical report, December 1—February 28, 
1993, 18:18816 (R;US) 

Evaluation of aging degradation of structural components, 
18:19675 (RA;US) 

Five large-scale room fire experiments: Project 3 of the EU- 
REFIC fire research programme, 18:20133 (R;Fl) 

Properties of chipboard, 18:20415 (R;XA) 

Reliability-based condition assessment of concrete structures in 
nuclear power plants, 18:19674 (RA;US) 

Utilization of Illinois slags for the production of ultra-lightweight 
aggregates: Technical report, December 1, 1992—February 
28, 1993, 18:18712 (R;US) 

BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
EARTH-COVERED BUILDINGS 
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GOVERNMENT BUILDINGS 
GREENHOUSES 
HOSPITALS 

LABORATORY BUILDINGS 
RESIDENTIAL BUILDINGS 

An overview of the structural aging program, 18:19672 (RA;US) 

Energy consumption during 1990/91 in properties covered by 
the VKO system, 18:20125 (1;DK;iIn Danish) 

Energy efficient building design: A transfer guide for local gov- 
ernments, 18:20109 (R;US) 

Evaluation of aging degradation of structural components, 
18:19675 (RA;US) 

Five large-scale room fire experiments: Project 3 of the EU- 
REFIC fire research programme, 18:20133 (R;Fl) 

Maintenance and replacement of windows, 18:20132 (R;Fl;In 
Finnish) 

Reliability-based condition assessment of concrete structures in 
nuclear power plants, 18:19674 (RA;US) 

Stiffness and damping properties of a low aspect ratio shear 
wall building based on recorded earthquake responses, 
18:19949 (R;US) 

The general energy supply scheme and building installation 
demonstration plants of the Metal Working Center of Handw- 
erkskammer Koblenz, stage 2, 18:20115 (|;DE;In German) 

[Building 232-F construction]: Trip report, November 3-5, 1953, 
18:19780 (R;US) 

[Development of a comprehensive plan for energy conservation, 
solar, and wind energy in the earthquake zone, and subse- 
quently to all of Armenia]: Foreign trip report, November 
30—December 10, 1992 (Foreign Trip Report), 18:19447 (R;US) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDESAMT FUER STRAHLENSCHUTZ 

Probabilistic safety analyses. Status and further development of 
methods and models, applications, 18:19904 (R;DE;In Ger- 
man) 

BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNERS 

See also GAS BURNERS 

Full-Scale Demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 7, April 1, 1992-June 30, 1992, 18:19510 
(R;US) 

Industrial pulverized coal low NO, burner: Phase 1, Second 
quarterly technical progress report, 1 April 1992-31 March 
1993, 18:19517 (R;US) 

Integrated dry NO,/SOz emissions control system: Quarterly re- 
port No. 6, April 1—June 30, 1992, 18:19515 (R;US) 

Utilisation of high-efficiency devices, 18:20114 (I;DE;In German) 

BURNUP 

Burnup extension plan of BWR fuel and its impact on the fuel 
cycle in Japan, 18:19540 (RA;XA) 

Compatibility of extended burnup with French fuel cycle installa- 
tions, 18:19632 (RA;XA) 

Impact of extended burnup on the nuclear fuel cycle: Proceed- 
ings of an advisory group meeting held in Vienna, 2-5 
December 1991, 18:19628 (R;XA) 

Near-term plans towards increased discharge burnups in 
Finnish power reactors: Review of background aspects and 
current activities, 18:19631 (RA;XA) 

Necessity for and feasibility of burnup extension in China’s nu- 
clear industry, 18:19629 (RA;XA) 

Present status of the nuclear fuel cycle in the CSFR, 18:19630 
(RA;XA) 

BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BUSES 

The development of future transit buses in Ontario, 18:20101 
(RA;US) 

BUSINESS 

Empirical investigation of the effect of amenities and other fac- 

tors on business location decisions, 18:20013 (R;US) 





Socioeconomic assessment guidance report: Determining the 
effects of amenity characteristics on business location deci- 
sions, 18:20011 (R;US) 

United States — Mexican joint ventures: A case history ap- 
proach, 18:22545 (R;US) 

BUTENES 

The energetics and dynamics of free radicals, ions, and clusters: 

Progress report, April 1992—March 1993, 18:20600 (R;US) 
BUTYLENES 
See BUTENES 


BWR TYPE REACTORS 

See also BARSEBAECK-2 REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-2 REACTOR 
ENRICO FERMI-2 REACTOR 
JPDR REACTOR 
LA SALLE COUNTY-2 REACTOR 
LAGUNA VERDE-1 REACTOR 
QUAD CITIES-1 REACTOR 
QUAD CITIES-2 REACTOR 
RWE-BAYERNWERK REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 

A first look at LOCAs in the SBWR using RELAP5/MODS, 
18:19919 (R;US) 

Assessment of diagnostic methods for solenoid-operated 
valves, 18:19665 (RA;US) 

Core-Melt Source Reduction System (COMSORS) to terminate 
LWR core-melt accidents, 18:19912 (R;US) 

Failed fuel detection and poolside inspection in Indian nuclear 
power reactors, 18:19538 (RA;XA) 

Identification of improvements of advanced light water reactor 
concepts, 18:19536 (R;XE) 

Operating experience feedback report — Pressure locking and 
thermal binding of gate valves: Commercial power reactors: 
Volume 9, 18:19934 (R;US) 

Operating experience feedback report: Human performance in 
operating events: Volume 8, Commercial power reactors, 
18:19933 (R;US) 

Spent nuclear fuel discharges from US reactors 1991, 18:19178 
(R;US) 

The management of ATWS by boron injection, 18:19734 (R;US) 

[HTGR technologies]: Foreign trip report, [October 14-29, 
1992], 18:19574 (R;US) 

[Primary system fission product release and transport]: Foreign 
trip report, February 15-21, 1993, 18:19755 (R;US) 


Cc 


C CODES 

COAL LOGISTICS: Tracking U.S. Coal Exports, 18:22582 
(CM;US) 

CRESLAF (Version 4.0): A Fortran program for modeling lami- 
nar, chemically reacting, boundary-layer flow in cylindrical or 
planar channels, 18:22605 (R;US) 

CRRES dosimeter simulations, 18:21030 (R;US) 

CTSV3.5: Commitment Tracking System Version 3.5, 18:22576 
(CM;US) 

C-1430 RESONANCES 

See MESONS 
C-2260 RESONANCES 

See LAMBDA C PLUS BARYONS 
CABIBBO ANGLE 

Simplified version of Cayley Hamilton theorem and exponential 

forms of 2 x 2 and 3 x 3 matrices, 18:20803 (R;IT) 
CABLES 
See also ELECTRIC CABLES 
Aging assessment of cables, 18:19670 (RA;US) 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 


CALIFORNIA 


CADMIUM 

Baseline risk assessment for groundwater contamination at the 
uranium mill tailings site, Gunnison, Colorado, 18:19250 
(R;US) 

Investigation of the influence of heavy metals (especially Cd, 
Zn) on the cambium activity of Central European forest trees 
(beech-trees, spruces). (FP30), 18:21657 (IA;DE;in German) 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

CADMIUM COMPLEXES 

Contribution to the study of the phosphoric complexes of U-6, 
Th-4 and of Cd-2 in concentrate phosphoric acid, 18:20620 
(I;MA;In French) 

CADMIUM SULFIDES 

Energy conversion in microheterogeneous systems, 18:20582 

(RA;US) 
CALCITE 

Dynamic studies of crystal growth using the AFM, 18:20509 
(R;US) 

Scenario development for performance assessment: 
questions for the near-field modelers, 18:19167 (R;US) 

CALCIUM 

An X-ray absorption and resonant photoemission study of Ca in 
the high temperature superconductor Bi,Sr2CaCusOg, 
18:22235 (RA;DK) 

K-shell ionization cross sections for low Z elements (1<Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (IA;IN) 

Proton induced K-ionisation cross section measurements for low 
Z elements using a 400 KeV ion accelerator, 18:22075 (IA;IN) 

CALCIUM 40 TARGET 

Description of flux effects and particle production in relativistic 
heavy ion collisions, 18:22017 (R;DE;In German) 

Microscopic calculation of the nucleon spin-orbit potential, 
18:22024 (IA;IN) 

CALCIUM CARBONATES 

Geochemical databases. Part 1. Pmatch: a program to manage 
thermochemical data. Part 2. The experimental validation of 
geochemical computer modeis, 18:20560 (R;XE) 

CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM HYDROXIDES 
CALCIUM OXIDES 

Sintering of complex chromites, 18:18725 (RA;US) 

The nucleation and growth of calcium oxalate monohydrate on 
self- assembled monolayers (SAMs), 18:20577 (R;US) 

CALCIUM HYDROXIDES 

Carbonation as a binding mechanism for coal calcium hydroxide 
pellets: Technical report, December 1, 1992—February 28, 
1993, 18:18669 (R;US) 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

CALCIUM OXIDES 

Sulfur removal testing, 18:18795 (RA;US) 
CALCULATIONS (COMPUTER) 

See COMPUTER CALCULATIONS 
CALCUTTA CYCLOTRON 

An analytical study of beam transmission through hole lens of 
VEC main magnet, 18:20859 (IA;IN) 

Design of high resolution lines for VECC, 18:20864 (IA;IN) 

Development of axial injection system at VECC, 18:20862 (IA;IN) 

CALHOUN-1 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Fort Calhoun nuclear power plant, 18:19944 (R;US) 
CALHOUN-2 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Fort Calhoun nuclear power plant, 18:19944 (R;US) 
CALIFORNIA 

Derivation of strontium-90 and cesium-137 residual radioactive 
material guidelines for the Laboratory for Energy-Related 
Health Research, University of California, Davis, 18:21203 
(R;US) 


Some 
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CALIFORNIUM 


CALIFORNIUM 
Photophysics of 4+ actinide ions in CeF,4, 18:20596 (RA;US) 
CALIFORNIUM 248 
Studies of fluctuation processes in nuclear collisions: Progress 
report, March 1, 1992—February 28, 1993, 18:22011 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRY 
Comments on particle identification at the B factory, 18:20909 
(RA;US) 
CALVERT CLIFFS-1 REACTOR 
Calvert Cliffs RELAP5/MOD3/SCDAP plant deck, 18:19547 
(R;US) 
CALVERT CLIFFS-2 REACTOR 
Calvert Cliffs RELAP5S/MOD3/SCDAP plant deck, 18:19547 
(R;US) 
CAMAC SYSTEM 
A CAMAC crate controller for IBM PC/AT with 16 BIT DMA inter- 
face, 18:20855 (1A;IN) 
A CAMAC interface for spectroscopy for ADCS, 18:21010 (IA;IN) 
A programmabie systolic trigger processor for FERA bus data, 
18:22627 (R;SE) 
CAMERAS 
See also STREAK CAMERAS 
Design of CCD camera system for use inside electron beam fur- 
nace, 18:21065 (R;US) 
High resolution time- and 2-dimensional space-resolved x-ray 
imaging of plasmas at NOVA, 18:22405 (R;US) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also EMBALSE REACTOR 
Extended burnup in CANDU, 18:19579 (RA;XA) 
[Primary system fission product release and transport]: Foreign 
trip report, February 15-21, 1993, 18:19755 (R;US) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPILLARY FLOW 
Rapid, high-throughput DNA sequencing using confocal fluores- 
cence imaging of capillary arrays, 18:20498 (RA;US) 
CAPSULES (IRRADIATION) 
See IRRADIATION CAPSULES 
CARBINOL 
See METHANOL 
CARBON 
See also DIAMONDS 
FULLERENES 
GRAPHITE 
CVD diamond - fundamental phenomena, 18:20395 (RA;US) 
Carbon aerogels and xerogels, 18:20450 (R;US) 
Diamond films: Historical perspective, 18:20394 (RA;US) 
Sputtering of amorphous carbon layers studied by laser induced 
fluorescence, 18:22492 (R;DE;in German) 
Structure and properties of diamond and diamond-like films, 
18:20400 (RA;US) 
Theoretical studies of the energetics of chemical reactions, 
18:20626 (RA;US) 
Vibrational and electronic properties of clusters and ultrathin 
films: Progress report, 18:20408 (R;US) 
CARBON 12 
Determination of carbon on surface by proton resonance scat- 
tering, 18:20422 (IA;IN) 
Nuclear masses from quark shell model, 18:21829 (1A;IN) 
CARBON 12 REACTIONS 
Coherent and chaotic pionisation in relativistic nuclear collision, 
18:22060 (1A;IN) 
Diffraction dissociation of sup(12)C nuclei in nuclear emulsion, 
18:22057 (IA;IN) 
“on” correlations in nucleus-nucleus collisions, 18:22067 
(IA;IN) 
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Some characteristics of projectile fragments produced in 

sup(28)Si-Em and sup(12)C-Em interactions, 18:22053 (IA;IN) 
CARBON 12 TARGET 

A study of isospin symmetry breaking in carbon 12 with 50 MeV 
pions, 18:22085 (R;US) 

DWIA analysis of 200 MeV sup(12)C(x*,7x*p)sup(11)B, 
18:22041 (IA;IN) 

Determination of '*C(p,p’)'*C*(1*) inelastic scattering ampli- 
tudes, 18:22039 (IA;IN) 

Electromagnetic dissociation of relativistic °®Si by nucleon emis- 
sion, 18:22009 (R;US) 

CARBON 13 
Nuclear masses from quark shell model, 18:21829 (IA;IN) 
CARBON 14 

Bound residues of '*C-chlorotoluron in soil, 18:20618 (R;CN;In 
Chinese) 

Sorption properties of carbon-14 on Savannah River Plant soil, 
18:21228 (R;US) 

CARBON 14 EMISSION DECAY 

Emission of exotic clusters by nuclei and discovery of a fine 

structure in the '*C decay of ?°Ra, 18:21963 (R;FR) 
CARBON CYCLE 

Steady-state and transient modeling of tracer and nutrient distri- 
butions in the global ocean: Progress report, June 1, 
1991—February 31, 1993, 18:21294 (R;US) 

CARBON DIOXIDE 

Acorrelated k-distribution model of the atmospheric heating rates 
for overlapping spectra of CO2 and H2O, 18:21193 (R;US) 

Case studies of the potential effects of carbon taxation on the 
stone, clay, and glass industry, 18:20012 (R;US) 

Ceramic membranes for high temperature hydrogen separation, 
18:18732 (RA;US) 

Corrosion resistance of iron aluminides, 18:18742 (RA;US) 

Fiber optic chemical sensors for characterizing the carbon cycle 
in ocean margin regions: Annual progress report, 18:21295 
(R;US) 

Gasification combined cycle: Carbon dioxide recovery, trans- 
port, and disposal, 18:19488 (R;US) 

Measurements of carbon profiles in the Nordic seas: A report on 
cruse with R/V Lance and R/V G.O. Sars during July - August 
1990, 18:21312 (R;NO) 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, March 31, 
1993, 18:18768 (R;US) 

Removal of CO, from flue gases by algae: Technical report, De- 
cember 1, 1992—February 28, 1993, 18:19410 (R;US) 

Tradeable CO, emission permits: initial distribution as a justice 
problem, 18:20031 (R;NO) 

[The First International Conference on Carbon Dioxide Re- 
moval, and a Workshop on Research Needs for the Capture, 
Utilization, and Disposal of Carbon Dioxide from Fossil Fuel- 
Fired Power Plants, The Netherlands]: Foreign trip report, 
March 2—March 7, 1992, 18:18778 (R;US) 

[Travel to England to lecture on molecular studies of the effect 
of rising CO. concentrations on vegetation]: Foreign trip re- 
port, March 20—April 5, 1992, 18:21208 (R;US) 

CARBON DIOXIDE FIXATION 

[Regulation of alternative CO. fixation pathways in procaryotic 
and eucaryotic photosynthetic organisms]: Progress report, 
18:21347 (R;US) 

CARBON DIOXIDE LASERS 

COz laser with modulated losses: Theoretical models and ex- 
periments in the chaotic regime, 18:22115 (R;XA) 

Homoclinic crises in a model for the COz laser, 18:22114 (R;XA) 

New pulsed FIR laser line in CH3F, 18:22382 (R;CH) 

CARBON IONS 

Electron stripping cross sections for light impurity ions in collid- 
ing with atomic hydrogens relevant to fusion research, 
18:22388 (R;JP) 

CARBON ISOTOPES 
See also CARBON 12 
CARBON 13 
CARBON 14 





Carbon and nitrogen isotope studies in an arctic aquatic ecosys- 
tem, 18:21291 (R;US) 
CARBON MONOXIDE 
Corrosion resistance of iron aluminides, 18:18742 (RA;US) 
Design of a high activity and selectivity alcohol catalyst: Tenth 
quarterly report, November 7, 1992—February 7, 1999, 
18:18695 (R;US) 
Elementary reaction-rate measurements at high temperature by 
tunable-laser, 18:20533 (RA;US) 
NO, and CO emissions from a pulse combustor operating in a 
lean premixed mode, 18:18823 (R;US) 
Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 2, October-December 
1992, 18:21173 (R;US) 
CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYSULFIDE 
Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 2, October-December 
1992, 18:21173 (R;US) 
CARBON STEELS 
Corrosion tests of DWPF recycle solution, 18:19221 (R;US) 
Effects of material characteristics and testing parameters in the 
case of H-induced corrosion of structural steels and tube 
steels, 18:20260 (1;DE;in German) 
Interim fatigue design curves for carbon, low-alloy, and austenitic 
stainless steels in LWR environments, 18:20216 (R;US) 
Mount lug tests: Part 1, Laboratory bend tests: Revision 1, 
18:19366 (R;US) 
Mount lug tests: Part 2, Field tests, 18:19367 (R;US) 
Revised minimum nitrite concentration for ESP, 18:19222 (R;US) 
Use of de Laval nozzles in spray forming, 18:20259 (R;US) 
CARBONATES 
See also BARIUM CARBONATES 
CALCIUM CARBONATES 
EUROPIUM CARBONATES 
MAGNESIUM CARBONATES 
MANGANESE CARBONATES 
STRONTIUM CARBONATES 
Laboratory measurements of the effective-stress law of carbon- 
ate rocks under deformation, 18:20440 (R;US) 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBURETORS 
Engine management systems for lean burn and stoichiometric 
gaseous fuelled engines, 18:20184 (RA;US) 
CAROTENOIDS 
Carotenoid biosynthesis in bacteria: In vitro studies of a crt/bch 
transcription factor from Rhodobacter capsulatus and 
carotenoid enzymes from Erwinia herbicola, 18:21351 (R;US) 
CARRIER MOBILITY 
The measurement of minority carrier diffusion lengths for high 
purity GaAs, using an electron beam induced current tech- 
nique, 18:20391 (R;AU) 
CARROTS 
[Tonoplast transport and salt tolerance in plants]: Progress re- 
port, 18:21343 (R;US) 
CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASINGS 
See COVERINGS 
CASINGS (WELL) 
See WELL CASINGS 
CASKS 
See also SPENT FUEL CASKS 
A steel used for solidification pot of vitrifying high level liquid ra- 
dioactive waste: Test on a new No.23 alloy steel, 18:20235 
(R;CN;In Chinese) 
Burnup as a safety parameter for handling transport packages 
and storage facilities for spent nuclear fuel, 18:18981 (RA;XA) 
Interaction between rock, bentonite buffer and canister. FEM 
calculations of some mechanical effects on the canister in dif- 
ferent disposal concepts, 18:20446 (R;SE) 


CATALYSTS 
Performance 


Release calculations in a repository of the very long tunnel type, 

18:19177 (R;SE) 
CASTING 

Casting process modeling using ProCAST and CAST2D, 

18:20299 (R;US) 
CATALYST SUPPORTS 

Ceramic catalyst supports: Hydrous metal oxide ion-exchange 

supports for direct coal liquefaction, 18:18726 (RA;US) 
CATALYSTS 
Charge Carriers 

Charge distribution analysis of catalysts under simulated reac- 
tion conditions: Technical progress report, October 1, 
1992—December 31, 1992, 18:21070 (R;US) 

Chemical Analysis 

Optimization of reactor configuration in coal liquefaction: Fifth 

quarterly report, 1 October—31 October 1992, 18:18697 (R;US) 
Chemical Composition 

Synthesis and characterization of catalysts for gasification of 

carbonaceous materials, 18:18679 (RA;US) 
Chemical Preparation 

Ceramic catalyst supports: Hydrous metal oxide ion-exchange 
supports for direct coal liquefaction, 18:18726 (RA;US) 

Clean gasoline reforming with superacid catalysts: Quarterly re- 
port, July-September 1991, 18:18693 (R;US) 

High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, October-December 1992, 
18;18692 (R;US) 

Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 1, September 25, 1992- 


December 31, 1992, 18:18706 (R;US) 
Comparative Evaluations 


Clean gasoline reforming with superacid catalysts: Quarterly re- 
port, July-September 1991, 18:18693 (R;US) 
Design of a high activity and selectivity alcohol catalyst: Tenth 


quarterly report, November 7, 1992—February 7, 1993, 
18:18695 (R;US) 

High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, October-December 1992, 
18:18692 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Third quarterly technical progress report 1992, 
18:19501 (R;US) 

Magnetic character investigation of higher alcohol synthesis Cu- 
Co-Cr catalysts, 18:18681 (R;US) 

Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 1, September 25, 1992- 
December 31, 1992, 18:18706 (R;US) 

Deactivation 

Infrared study of carbon deposits on bimetallic catalysts: Annual 
progress report, December 1, 1989-November 30, 1990, 
18:18858 (R;US) 

Design 
Novel synthetic approaches to catalyst design, 18:18678 (RA;US) 
Fabrication 

Synthesis and characterization of catalysts for gasification of 
carbonaceous materials, 18:18679 (RA;US) 

impregnation 

Catalyst dispersion and activity under conditions of temperature- 
staged liquefaction: Final report, 18:18690 (R;US) 

Nuclear Magnetic Resonance 

Magnetic character investigation of higher alcohol synthesis Cu- 

Co-Cr catalysts, 18:18681 (R;US) 
Pertormance 

Ceramic catalyst supports: Hydrous metal oxide ion-exchange 
supports for direct coal liquefaction, 18:18726 (RA;US) 

Emission control technologies for natural gas vehicles, 
18:20186 (RA;US) 

Light alkane conversion processes - suprabiotic catalyst sys- 
tems for selective oxidation of light alkane gases to fuel 
oxygenates, 18:18910 (RA;US) 
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CATALYSTS 
Surface Area 


Surface Area 
High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, October-December 1992, 
18:18692 (R;US) 
CATALYTIC CRACKING 
Partial control of complex processing systems: Progress report, 
May 15, 1992—September 14, 1993, 18:18859 (R;US) 
CATALYTIC REFORMING 
Infrared study of carbon deposits on bimetallic catalysts: Annual 
progress report, December 1, 1989-November 30, 1990, 
18:18858 (R;US) 
CATAPHORESIS 
See ELECTROPHORESIS 
CATTLE 
Agricultural production - Phase 2. Indonesia. ELISA for epidemi- 
ology of brucellosis: Technical report. Report prepared for the 
Government of the Republic of Indonesia, 18:21566 (R;XA) 
Agricultural production - Phase 2. Indonesia. Validation of the 
ELISA technique for the diagnosis of bovine brucellosis and in 
the use of computer programs for recording and analysing 
ELISA data: Technical report. Report prepared for the Gov- 
ernment of the Republic of Indonesia, 18:21574 (R;XA) 
CAVITIES 
See also BOREHOLES 
SALT CAVERNS 
RF cavity feedback, 18:20950 (RA;US) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Coupling between propagating and guided modes in hybrid res- 
onator for waveguide free electron laser, 18:20798 (R;IT) 
Design of highly beam-loaded, normal-conducting RF cavities, 
18:20944 (RA;US) 
Experimental test of hole-coupled FEL resonator designs using 
a CW-HeNe laser, 18:22493 (R;US) 
On the coupling of electromagnetic radiation into cavities, 
18:21757 (R;US) 
ccD 
See CHARGE-COUPLED DEVICES 
CDF 
See FERMILAB COLLIDER DETECTOR 
CELL CYCLE 
Cell cycle delays in synchronized cell populations following irra- 
diation with heavy ions, 18:21625 (R;DE;in German) 
CELL FLOW SYSTEMS 
Ultrasensitive flow cytometric analyses, 18:21350 (R;US) 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL MEMBRANES 
Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts: Progress report, May 16, 
1992—January 9, 1993, 18:21681 (R;US) 
CELL WALL 
[Induction of polygalacturonases important in pathogenicity of 
Pseudomonas solanacearum], 18:19414 (R;US) 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASE 
[The study of biocatalytic design by chemical modification]: 
Quarterly report, November 25—February 25, 1993, 18:19417 
(R;US) 
CELLULASES 
See CELLULASE 
CELSIUS STORAGE RING 
CHICS! [Versionil] - a proposal for a multi-detector AE-E particle 
telescope: Version 2, 18:21038 (R;NO) 
CEMENT INDUSTRY 
Case studies of the potential effects of carbon taxation on the 
stone, clay, and glass industry, 18:20012 (R;US) 
CEMENTS 
See also PORTLAND CEMENT 
In situ containment and stabilization of buried waste: Annual re- 
port FY 1992, 18:19012 (R;US) 
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CENTRAL NUCLEAR EN ATUCHA REACTOR 

See ATUCHA REACTOR 

CENTRAL POTENTIAL 

The application of the diquark cluster model to the hybrids, 
18:21835 (RA;JP) 

CENTRAL RECEIVER TEST FACILITY 

Thermal effects testing at the National Solar Thermal Test Facil- 
ity, 18:19460 (R;US) 

CENTRAL REGION 

See USA 
CEPFR-1 REACTOR 

See ZERO POWER REACTORS 
CERAMICS 

[Travel to England, The Netherlands and Germany in connection 
with ceramic and composite materials for the coal industry]: 
Foreign trip report, May 26—June 6, 1992, 18:20278 (R;US) 

Corrosion 

Corrosion by arsenic vapor at 700deg C, 18:20272 (R;DE;In 

German) 
Data Compilation 

Ceramic Technology Project database: September 1990 sum- 

mary report, 18:20352 (R;US) 
Defects 

Healing of lithographically introduced flaws in glass and glass 
containing ceramics, 18:20344 (R;US) 

lon implantation 

[lon beams and ion implantation studies at France and Portu- 
gal]: Foreign trip report, March 18-30, 1992, 18:19400 (R;US) 

irradiation 

The dependence of the neutron irradiation response of ceramic 
and intermetallic materials on the form of the flux spectrum, 
18:20225 (RA;US) 

Joining 
Microwave processing of ceramics, 18:20340 (R;US) 
Mechanical Properties 

Ceramic Technology Project database: September 1990 sum- 
mary report, 18:20352 (R;US) 

The dependence of the neutron irradiation response of ceramic 
and intermetallic materials on the form of the flux spectrum, 
18:20225 (RA;US) 

Meetings 

[Research on ceramics at the Max-Planck-institut fuer Metall- 
forschung, Stuttgart, Germany, and lectures given in 
Germany and Japan by a visiting scientist]: Foreign trip re- 
port, July 29, 1991—January 22, 1992, 18:20349 (R;US) 

Microwave Heating 

Microwave processing of ceramics, 18:20340 (R;US) 

Microwave sintering of nanophase ceramics without concomi- 
tant grain growth, 18:20355 (PA;US) 

Physical Properties 

The dependence of the neutron irradiation response of ceramic 
and intermetallic materials on the form of the flux spectrum, 
18:20225 (RA;US) 

Physical Radiation Effects 

Radiation-induced aperiodicity in irradiated ceramics: Progress 

report, 22 June 1992—1 February 1993, 18:20316 (R;US) 
Plasma 

Deposit analysis and evaluation of liquid metallic diaphragm in- 
teraction with tokamak T-3M plasma, 18:22474 (IA;RU;In 
Russian) 

Processing 

[Travel to Australia to discuss advanced ceramic materials and 
processing technology]: Foreign trip report, August 11-23, 
1992, 18:20350 (R;US) 

Research Programs 
The drive to cost-effective structural ceramics, 18:20312 (R;US) 
Sintering 

Microwave processing of ceramics, 18:20340 (R;US) 

Microwave sintering of nanophase ceramics without concomi- 
tant grain growth, 18:20355 (PA;US) 

Technology Transfer 

Technology transfer personnel exchange at the Boeing Com- 

pany, 18:19613 (R;US) 





CERCLA 
See US SUPERFUND 
CERIUM 
Statistical interpretation of electronic energy relaxation in Ce va- 
por, 18:22110 (R;FR) 
CERIUM FLUORIDES 
Photophysics of 4+ actinide ions in CeF,4, 18:20596 (RA;US) 
CERIUM OXIDES 

Microwave sintering of CERIA-doped zirconia, 18:18730 (RA;US) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 2, October-December 
1992, 18:21173 (R:US) 

The electronic properties of rare-earth ions in high- 
T-superconductors, 18:20539 (RA;US) 

CERMETS 
Operational results of pilot cell test with cermet “inert” anodes, 
18:20358 (R:US) 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON 

GAMS experiment at CERN, 18:20877 (RA;JP) 

[Attending the WAQ9S3 collaboration meeting at CERN, Switzer- 
land]: Foreign trip report, March 6, 1992—May 4, 1992, 
18:20895 (R;US) 

CESIUM 

Dependence of radionuclide sorption on sample grinding, sur- 
face area, and water composition, 18:19128 (R;US) 

Sodium tetraphenylborate solution stability: A long term study, 
18:19216 (R:US) 

The Clinch River Resource Conservation and Recovery Act fa- 
cility investigation: Overview and preliminary scoping of the 
off-site contamination of surface water environments down- 
stream from the U.S. Department of Energy Oak Ridge 
Reservation, 18:21284 (RA;US) 

Treatment of contaminated wastewater at Oak Ridge National 
Laboratory, 18:19027 (R;US) 

CESIUM 134 

Behaviour of '4Cs in the aquatic ecosystems, 18:21283 
(R;CN;In Chinese) 

Concentration variation of '94:19’Cs in environmental media and 
dose evaluation in Suzhou city after Chernobyl nuclear acci- 
dent, 18:21151 (R;CN;In Chinese) 

Determination of distribution coefficients for * Cs, ®° Co and 
234 Th radionuclides in Pinheiro river sediment, 18:21307 
(I;BR;In Portuguese) 

CESIUM 137 

Concentration variation of '*4:187Cs in environmental media and 
dose evaluation in Suzhou city after Chernobyl nuclear acci- 
dent, 18:21151 (R;CN;In Chinese) 

Derivation of strontium-90 and cesium-137 residual radioactive 
material guidelines for the Laboratory for Energy-Related 
Health Research, University of California, Davis, 18:21203 
(R;US) 

Measuring programme of the Federal Republic of Germany in 
regions of Russia contaminated by the Chernobyl accident - 
summary of the results of the year 1991, 18:21633 (R;DE) 

Modeling of field lysimeter release data using the computer 
code dust, 18:21209 (R;US) 

Phase 1 data summary report for the Clinch River Remedial 
Investigation: Health risk and ecological risk screening assess- 
ment: Environmental Restoration Program, 18:21250 (R;US) 

Radioactivity survey data in Japan, part 2: 1. dietary materials, 
2. human (teeth), 18:21594 (R;JP) 

Water quality monitoring report for the White Oak Creek Embay- 
ment: Environmental Restoration Program, 18:21313 (R;US) 

CESIUM IODIDES 

Performance of the CLEO-Il Csli(Tl) calorimeter, 18:21050 
(RA;US) 

Properties of Cs! and CsI-TMAE photocathodes, 18:21045 
(RA;US) 

Radiation hardness studies of doped Csi crystals, 18:20448 
(RA;US) 

CESR STORAGE RING 
Angle crossing with carb compensation, 18:20964 (RA;US) 


Injection measurements in CESR, 18:20957 (RA;US) 
Performance of the CLEO-II Csl(Tl) calorimeter, 18:21050 
(RA;US) 
Symmetric beam-beam experience, 18:20938 (RA;US) 
The CLEO-II silicon vertex detector, 18:20901 (RA;US) 
CEYLON 

See SRI LANKA 
CFC 

See CHLOROFLUOROCARBONS 
CFFF 

See MHD GENERATOR CFFF 
CFRP PROGRAM 

See CONSOLIDATED FUEL REPROCESSING PROGRAM 
CHALKS 

See LIMESTONE 
CHANNELS (REACTOR) 

See REACTOR CHANNELS 
CHARGE CARRIERS 

Charge distribution analysis of catalysts under simulated reac- 
tion conditions: Technical progress report, October 1, 
1992—December 31, 1992, 18:21070 (R;US) 

CHARGE-COUPLED DEVICES 
General lessons from the SLD vertex detector, 18:20900 (RA;US) 
CHARGE-EXCHANGE REACTIONS 
Search for an eta-nuclear bound state in the double charge ex- 
change reaction '®O(x*,1—)'®Ne (DIAS), 18:22086 (R;US) 
CHARGED PARTICLE DETECTION 
See also ELECTRON DETECTION 
PION DETECTION 
POSITRON DETECTION 
Machine-induced backgrounds at the SLAC B factory, 18:20897 
(RA;US) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
BETA PARTICLES 
DEUTERONS 
IONS 
TRITONS 

Electromagnetic deflection of spinning particles, 18:21732 (R;AU) 

Multiplicities of the emitted neutron and light charged-particles in 
multifragmentation process, 18:22050 (IA;IN) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 

CHARGED-PARTICLE TRANSPORT 

Nonlinear dynamics and plasma transport: Progress report, 
September 15, 1992-September 14, 1993, 18:22272 (R;US) 

Note on quantum treatment of charged beam propagation with 
transverse coupling, 18:20799 (R;IT) 

CHARGED-PARTICLE TRANSPORT THEORY 
Note on quantum treatment of charged beam propagation with 
transverse coupling, 18:20799 (R;IT) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
[Study of heavy-flavored particles]: Part 1, Progress report (Al- 
bany High Energy Group), 18:21856 (R;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Technical report, December 1, 1992—February 28, 
1993, 18:18670 (R;US) 

Coal Combustion Science quarterly progress report, Apri+June 
1992: Task 1, Coal devolatilization: Task 2, Coal char com- 
bustion; Task 3, Fate of mineral matter, 18:18822 (R;US) 

Coal combustion: Effect of process conditions on char reactivity: 
Sixth quarterly technical report, December 1, 1992—March 1, 
1993, 18:18705 (R;US) 

Combustion properties of coal-char blends: No, emission char- 
acteristics: Technical report, December 1, 1992—February 28, 
1993, 18:18818 (R;US) 

Digital image processing applications in the ignition and com- 
bustion of char/coal particles, 18:18810 (R;US) 
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CHARS 


Effects of catalytic mineral matter on CO/CO, temperature and 
burning time for char combustion: Quarterly progress report 
No. 13, October-December 1992, 18:18806 (R;US) 

Integrated methods for production of clean char and its combus- 
tion properties: Quarterly technical report, December 1, 
1992—February 28, 1993, 18:18673 (R;US) 

Integrated productior/use of ultra low-ash coal, premium liquids 
and clean char: Technical report, December 1—February 28, 
1993, 18:18717 (R;US) 

CHELATING AGENTS 

The influence of the radical character of organometallic 
reagents on the direction of addition to an a,G unsaturated 
phosphoryl group, 18:20536 (RA;US) 

CHEMICAL ANALYSIS 

Analysis of the ICPP analytical laboratory costs, throughput, ca- 
pacity, and load leveling, 18:21145 (R;US) 

[The International Symposium on Polyaromatic Hydrocarbons 
(PAH) in Bordeaux, France]: Foreign trip report, September 
28, 1991—October 11, 1991, 18:20491 (R;US) 

CHEMICAL EFFLUENTS 

Best management practices plan for the Y-12 Plant, 18:19227 
(R;US) 

Toxic Chemical Release Inventory and 33/50 pollution preven- 
tion program (interim guidance), 18:21216 (R;US) 

CHEMICAL EXPLOSIONS 
A proposed kiloton high-explosive test, 18:21108 (RA;US) 
CHEMICAL EXPLOSIVES 
See also PETN 
TNT 

A proposed kiloton high-explosive test, 18:21108 (RA;US) 

A simple model for explosives formulation, 18:21097 (R;US) 

Energy transfer dynamics and impact sensitivity, 18:21104 
(R;US) 

Hidden explosive detection methods, 18:20484 (IA;IL) 

Numerical modeling of detonation in solid explosives, 18:21103 
(R;US) 

Slow cook-off test results for RX-08-FK in a toroidal composite 
vessel: Test one, 18:21101 (R;US) 

Super critical water oxidation on energetic materials, 18:21096 
(R;US) 

Tandem mass spectrometric identification of explosives ad- 
sorbed on organic substrates, 18:20485 (IA;IL) 

The calculation of electrostatic interactions and their role in de- 
termining the energies and geometries of molecular HE 
crystals, 18:21094 (R;US) 

The solubility of e-CL-20 in selected materials, 18:21102 (R;US) 

The use of quantum chemistry to estimate the performance and 
properties of explosives, 18:21095 (R;US) 

CHEMICAL REACTIONS 

See also CORROSION 

DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
OXIDATION 
PHOTOCHEMICAL REACTIONS 

COLUMBUS program system, 18:20530 (RA;US) 

Comprehensive computational model for thermal plasma pro- 
cessing, 18:20236 (RA;US) 

EQ6, a computer program for reaction path modeling of aqueous 
geochemical systems: Theoretical manual, user's guide, and 
related documentation (Version 7.0): Part 4, 18:19192 (R;US) 

Theoretical studies of the dynamics of chemical reactions, 
18:20528 (RA;US) 

Theoretical studies of the energetics of chemical reactions, 
18:20626 (RA;US) 

Uptake modeling, 18:20520 (RA;US) 

CHEMICAL REACTORS 

Direct methane conversion to methanol: Quarterly project status 
report, October 1, 1992—December 31, 1992, 18:18685 (R;US) 

Methane conversion to methanol, 18:18911 (RA;US) 

Methane oxidation over dual redox catalysts, 18:18909 (RA;US) 

Optimization of reactor configuration in coal liquefaction: Fifth 
quarterly report, 1 October-31 October 1992, 18:18697 (R;US) 
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CHEMICAL VAPOR DEPOSITION 
Comparative evaluation of 
18:20397 (RA;US) 
Laser produced materials and diagnostics, 18:20320 (R;IT;In 
Italian) 
Panel 3 - characterization, 18:20402 (RA;US) 
CHEMICAL WARFARE AGENTS 
Chemical Stockpile Emergency Preparedness Program exer- 
cises: Drawing on the nuclear power pliant experience, 
18:20203 (R;US) 
CHEMICAL WASTES 
See also CHEMICAL EFFLUENTS 
Preparation of waste analysis plans under the Resource Conser- 
vation and Recovery Act (Interim guidance), 18:19041 (R;US) 
Separation techniques for the clean-up of radioactive mixed 
waste for ICP-AES/ICP-MS analysis, 18:19142 (R;US) 
US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Volume 
2, Site specific—California through Idaho, 18:19062 (R;US) 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
BIOCHEMISTRY 
GEOCHEMISTRY 
NUCLEAR CHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
SOIL CHEMISTRY 
WATER CHEMISTRY 
DOE fundamentals handb ok: Chemistry: Volume 1, 18:20458 
(R;US) 
The Notre Dame Radiation Laboratory quarterly report, January 
1—March 31, 1993, 18:20607 (R;US) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHEMOTHERAPY 
A model for the immune system response to HIV: AZT treatment 
studies, 18:21562 (R;US) 
CHERENKOV COUNTERS 
An approach to particle identification at an asymmetric B fac- 
tory, 18:21047 (RA;US) 
McGill fast RICH project: A status report, 18:21044 (RA;US) 
Silica aerogel Cerenkov detectors for particle identification, 
18:21046 (RA;US) 
Status of the European fast RICH protoype, 18:21043 (RA;US) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-2 REACTOR 
Historical summary of the Three Mile Island Unit 2 core debris 
transportation campaign, 18:18979 (R;US) 
CHERNOBYLSK-4 REACTOR 
Concentration variation of 154:1S7Cs in environmental media and 
dose evaluation in Suzhou city after Chernobyl nuclear acci- 
dent, 18:21151 (R;CN;In Chinese) 
CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHINA 
Regional UNDP project for Asia and the Pacific, mission under- 
taken in the People’s Republic of China. Food irradiation 
process contro] and acceptance RPFI-Phase 3: Technical re- 
port. Report prepared for the Governments of Bangladesh, 
China, India, Indonesia, Malaysia, Pakistan, Philippines, Re- 
public of Korea, Sri Lanka, Thailand and Vietnam, 18:21575 
(R;XA) 
CHIRAL SYMMETRY 
Dynamical chiral symmetry breaking in QCD, 18:21789 (RA;JP) 
CHLOR-ALKALI INDUSTRY 
See CHLORINE 
SODIUM HYDROXIDES 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also METHYL CHLORIDE 


CVD diamond technologies, 





Acenaphthene solvents for use in Building 313 Frost Test opera- 
tion, 18:20561 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

See also POLYCHLORINATED BIPHENYLS 

Environmental effects of fog oil and CS usage at the Combat Ma- 
neuver Training Center, Hohenfels, Germany, 18:21653 (R;US) 

CHLORINE 

K-shell ionization cross sections for low Z elements (1<Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (IA;IN) 

Multiphoton physics with x-rays: Two photon K-shell ionization 
of chlorine, 18:22109 (R;US) 

CHLORINE CHLORIDES 
See CHLORINE 
CHLOROFLUOROCARBONS 

[Public hearings on protection of people and the environment]: 

Foreign trip report, December 3-4, 1992, 18:20036 (R;US) 
CHLOROPHYLL 
Control of photochemical pathways and assembly of photosyn- 
thetic structures, 18:20583 (RA;US) 
Structural and energetic factors in photoinduced charge separa- 
tion, 18:20586 (RA;US) 
Synthetic photoreaction centers, 18:20587 (RA;US) 
CHOPPERS (BEAM) 

See BEAM PULSERS 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATIN 

Long-range chromosome mapping by 3-color fluorescence in 
situ hybridization to pronuclear interphase chromatin targets, 
18:21412 (RA;US) 

Sequencing and mapping of cDNAs from a paternally encoded 
human pregnancy, 18:21367 (RA;US) 

CHROMIUM 

Hardening of chromium films by high energy nickel ion irradia- 
tion, 18:20267 (IA;IN) 

Magnetic character investigation of higher alcohol synthesis Cu- 
Co-Cr catalysts, 18:18681 (R;US) 

Theoretical calculation and evaluation of neutron data for natu- 
ral chromium, 18:21990 (RA;CN) 

CHROMIUM 44 
The decay modes of proton drip-line nuclei with A between 42 
and 47, 18:21965 (R;FR) 
CHROMIUM ALLOYS 
See also ALLOY-FE46NI33CR21 
ALLOY-NI61CR23FE14 

Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 18:18751 (RA;US) 

Corrosion fatigue of iron-chromium-nickel alloys: Fracture me- 
chanics and chemistry: Progress report, 1 January 1990-30 
November 1990, 18:20248 (R;US) 

Development of Cr2Nb alloys for high-temperature applications, 
18:18752 (RA;US) 

Environmental effects on iron aluminides, 18:18736 (RA;US) 

High-temperature oxidation of Cr-CroNb alloys, 18:18753 
(RA;US) 

In situ XANES studies of the passive film on Fe and Fe-26Cr, 
18:20230 (R;US) 

Oxidation/sulfidation behavior of Fe-Cr alloys: A reactive ele- 
ment effect, 18:18750 (RA;US) 

Some effects of composition and microstructure on the B2«+DO3 
ordered phase transition in Fe3Al alloys, 18:20239 (R;US) 

The properties and weldability of materials for fusion reactor ap- 
plications, 18:22427 (R;US) 

CHROMIUM OXIDES 
Sintering of complex chromites, 18:18725 (RA;US) 
CHROMIUM SULFIDES 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly technical progress report for period ending December 
30, 1992, 18:18702 (R;US) 

CHROMIUM-MOLYBDENUM STEELS 

Pack cementation diffusion coatings for iron-base alloys: Code- 

position of chromium and silicon, 18:18741 (RA;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 


CHROMOSOMES 
Mapping 


CHROMOSOMAL ABERRATIONS 

Progress and needs in molecular cytogenetics, 18:21454 
(RA;US) 

[Second international symposium on chromosome aberrations]: 
Foreign trip report, November 3-8, 1992, 18:21618 (R;US) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME SORTING 

Chromosome sorting by free-flow electrophoresis, 18:21440 
(RA;US) 

Flow karyotyping and flow instrumentation development, 
18:21531 (RA;US) 

CHROMOSOMES 
See also HUMAN CHROMOSOMES 
Algorithms 

Efficient algorithms and data structures in support of DNA map- 

ping and sequence analysis, 18:21540 (RA;US) 
Automation 

Automated methods for large-scale physical mapping, 18:21373 

(RA;US) 
Correlations 

Genetic and physical mapping within mouse chromosome 7: 
Foundations of a chromosome-wide comparative physical 
map, and detailed analysis of selected regions with special bi- 
ological interest, 18:21461 (RA;US) 

Data Base Management 

A physical mapping database for the Macintosh: The genome 
notebook, 18:21475 (RA;US) 

Accessing integrated genomic data using GRACE, 18:21438 
(RA;US) 

An interactive object oriented system for retrieval, manipulation 
and analysis of genomic data, 18:21477 (RA;US) 

Informatics support for mapping in mouse-human homology re- 
gions, 18:21460 (RA;US) 

Dna Sequencing 

Construction of a bacteriophage P1-based physical map of the 
Drosophila melanogaster genome, 18:21388 (RA;US) 

Strand-specific orientation of satellite DNA sequences deter- 
mined by fluoresent in situ hybridization, 18:21374 (RA;US) 

Genetic Mapping 

Genetic and physical mapping within mouse chromosome 7: 
Foundations of a chromosome-wide comparative physical 
map, and detailed analysis of selected regions with special bi- 
ological interest, 18:21461 (RA;US) 

Interval graph algorithms for physical map assembly, 18:21375 
(RA;US) 

Mouse genome mapping in an interspecific cross using restric- 
tion landmark genomic scanning (RLGS), 18:21474 (RA;US) 

Mapping 

A physical mapping database for the Macintosh: The genome 
notebook, 18:21475 (RA;US) 

An interactive object oriented system for retrieval, manipulation 
and analysis of genomic data, 18:21477 (RA;US) 

Application of arbitrarily-primed PCR (AP-PCR) for construction 
of chromosome-specific high complexity DNA libraries and 
isolation of repeat DNA probes, 18:21535 (RA;US) 

Chromosomal localization of active genes, 18:21538 (RA;US) 

ESTs as a physiological tool for gene identification and gene ex- 
pression analysis, 18:21464 (RA;US) 

Estimation of protein coding density in a corpus of sequence 
data, 18:21444 (RA;US) 

GRM: A genome reconstruction environment to support large- 
scale DNA sequencing, 18:21493 (RA;US) 

Genome map evaluation, assembly, and diagnosis, 18:21443 
(RA;US) 

Genome-wide insertional mutagenesis and the molecular analy- 
sis and mapping of disease-related genes in humans and 
mice, 18:21462 (RA;US) 

Informatics support for mapping in mouse-human homology re- 
gions, 18:21460 (RA;US) 
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CHROMOSOMES 
Mapping 


Long-range chromosome mapping by 3-color fluorescence in 
situ hybridization to pronuclear interphase chromatin targets, 
18:21412 (RA;US) 

Multi-color digital fluorescence microscopy for molecular cytoge- 
netics, 18:21450 (RA;US) 

Pooling strategies for top-down library ordering: A test on a S. 
Pombe cosmid library, 18:21487 (RA;US) 

Rapid acquisition and analysis of distance measurements from 
photographic images using a digitizing board, 18:21418 
(RA;US) 

Maps 

Construction of a bacteriophage P1-based physical map of the 
Drosophila melanogaster genome, 18:21388 (RA;US) 

Informatics support for mapping in mouse-human homology re- 
gions, 18:21460 (RA;US) 

Optical Microscopy 

Multi-color digital fluorescence microscopy for molecular cytoge- 

netics, 18:21450 (RA;US) 
Orientation 

Strand-specific orientation of satellite DNA sequences deter- 

mined by fluoresent in situ hybridization, 18:21374 (RA;US) 
Screening 

Automated methods for large-scale physical mapping, 18:21373 

(RA;US) 
CHRONOTRONS 

Characteristics and development report for the SA3812 AT strip 
resonator, 18:21132 (R;US) 

Foreign technology assessment: Environmental evaluation of a 
radiation-hard oscillator/divider, 18:21134 (R;US) 

CIRCUIT BREAKERS 

Effective aging management of circuit breakers and relays, 

18:19668 (RA;US) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULATING FLUIDIZED BED BOILERS 
See FLUIDIZED BED BOILERS 
CISTRONS 

See GENES 
CITIES 

See URBAN AREAS 
CLASSIFIED INFORMATION 

Security classification of information: Volume 2, Principles for 
classification of information, 18:19342 (R;US) 

CLATHRATES 

Fullerene superconductors: Phase stability and anomalously 
low T.’s in some ternary compounds, 18:20444 (R;US) 

Quantum lattice fluctuations in a 1-dimensional charge-density- 
wave material: Luminescence and resonance Raman studies 
of an MX solid, 18:20429 (R;US) 

CLAYS 
See also BENTONITE 
MONTMORILLONITE 

Clay mineralogy of selected borehole sediments from the 
Lawrence Livermore National Laboratory and Sandia National 
Laboratories, Livermore, California, 18:19339 (R;US) 

Combined sulfur-alkali removal, 18:18786 (RA;US) 

High resolution resistivity measurements at the Down Ampney 
research site, 18:21224 (R;GB) 

In-plane behavior and strength of structural clay tile infilled 
frames, 18:20457 (R;US) 

Properties of structural clay load-bearing wall tile, 18:20456 
(R;US) 

Sodium-amended radon barrier: Findings of the special study: 
Final report, 18:19304 (R;US) 

Study of clay behaviour around a heat source by frequency spec- 
trum analysis of seismic waves, 18:19096 (R;XE;In French) 

Study of delayed behaviour of clays in deep geologic forma- 
tions, 18:19099 (R;XE;In French) 

CLEAN AIR ACT 
See US CLEAN AIR ACT 
CLEANING 

See also DECONTAMINATION 

Ultrasonic aqueous cleaning as a replacement for chlorinated 
solvent cleaning, 18:20156 (R;US) 
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CLIMATE MODELS 

[Parallel processors in meteorology and real applications on 
parallel systems]: Foreign trip report, November 22—27, 1992, 
18:21695 (R;US) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Central Equatorial Pacific Experiment (CEPEX): Design docu- 
ment, 18:21165 (R;US) 

The possible direct use of satellite radiance measurements by 
the Atmospheric Radiation Measurement Program, 18:21162 
(R;US) 

[Travel to Austria to analyze the effects of reducing greenhouse 
gases on various national and regional energy systems]: For- 
eign trip report, January 25—February 1, 1992, 18:21207 (R;US) 

Climate Models 

Exploitation of parallelism in climate models: Technical report, 1 

March 1992, 28 February 1993, 18:21166 (R;US) 
Economics 

Comment 5 - agricultural response to climate change, 18:20074 

(RA;US) 
Energy Policy 

Comment 4 - policy for sustainable development: Some unre- 
solved issues, 18:20073 (RA;US) 

Workshop in adaptation and mitigation strategies - approaching 
global warming: A review of the adaptation and mitigation 
perspectives, 18:20063 (RA;US) 

Environmental impacts 

Simulation of landscape disturbances and the effect of climatic 
change: Final report, July 15, 1989—July 14, 1990, 18:21163 
(R;US) 

Environmental Policy 

Comment 4 - policy for sustainable development: Some unre- 
solved issues, 18:20073 (RA;US) 

Workshop in adaptation and mitigation strategies - approaching 
global warming: A review of the adaptation and mitigation 
perspectives, 18:20063 (RA;US) 

Forecasting 

Exploitation of parallelism in climate models: Technical report, 1 

March 1992, 28 February 1993, 18:21166 (R;US) 
Institutional Factors 

Comment 2 on workshop in political institutions - principal-agent 
relationships, 18:20068 (RA;US) 

Comment 3 on workshop in political institutions - problems of in- 
stitutional analysis, 18:20069 (RA;US) 

Meetings 

[Travel to Italy and France on long term climatic variations: Data 
and modelling}: Foreign trip report, September 26—October 
17, 1992, 18:21171 (R;US) 

Mitigation 

Comment 2 on workshop in adaptation and mitigation strategies 

- mitigation and adaptation, 18:20065 (RA;US) 
Political Aspects 

Comment 1 on workshop in adaptation and mitigation strategies - 
why greenhouse warming stays a hot topic, 18:20064 (RA;US) 

Comment 1 on workshop in political institutions - meso-level 
regimes and robust plans, 18:20067 (RA;US) 

Workshop in political institutions - institutional analysis and 
global climate change: Design principles for robust interna- 
tional regimes, 18:20066 (RA;US) 

Remote Sensing 

Earth observation space programmes, SAFISY activities, strate- 
gies of international organisations, legal aspects. Volume 3, 
18:20029 (R;FR) 

Remote sensing for environmental monitoring and resource 
management. Volume 2, 18:20028 (R;FR) 

Remote sensing for global change, climate change and atmos- 
phere and ocean forecasting. Volume 1, 18:20027 (R;FR) 

Research Programs 

Comment 2: Nurturing multidisciplinary research on the global 
commons, 18:20071 (RA;US) 

Comment 3 - the research agenda: Social science research on 
global warming, 18:20072 (RA;US) 





Socio-Economic Factors 

General technical comments on climate change - comment 1: 
Answers to five questions posed at the conference, 18:20070 
(RA;US) 

CLINCH RIVER 

Phase 1 data summary report for the Clinch River Remedial 
Investigation: Health risk and ecological risk screening assess- 
ment: Environmental Restoration Program, 18:21250 (R;US) 

Preliminary screening analysis of the off-site environment down- 
stream of the U.S. Department of Energy Oak Ridge 
Reservation, 18:21285 (RA;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLONE CELLS 
Pooling YAC libraries for screening with unique sequences, 
18:21361 (RA;US) 
CLOSED PLASMA DEVICES 
See also STELLARATORS 
TOKAMAK DEVICES 

On the application of whistler waves to toroidal discharges, 
18:22315 (RA;US) 

Varian gyrotron production and reliability improvement progress, 
18:22318 (RA;US) 

Varian gyrotrons for electron cyclotron heating applications, 
18:22316 (RA;US) 

CLOSURES 
Glovebox plug for glove changing, 18:20666 (PA;US) 
CLOUDS 

A stochastic formation of radiative transfer in clouds: Final re- 
port, September 15, 1990—October 31, 1992, 18:21164 (R;US) 

Prognostic cloud water in the Los Alamos general circulation 
model, 18:21692 (R;US) 

Sensitivity study of cloud/radiation interaction using a second or- 
der turbulence radiative-convective model, 18:21183 (R;US) 

CLUSTER EMISSION MODEL 
Dependence of the characteristics of clusters on target size in 
particle-emulsion collisions, 18:22025 (1A;IN) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CLUSTERS (SOLID) 

See SOLID CLUSTERS 
CNA REACTOR 

See ATUCHA REACTOR 
COAL 

See also COAL FINES 

Ashes 

Evaluation and utilization of Illinois FBC residues for construc- 
tion materials: Technical report, December 1—February 28, 
1993, 18:18816 (R;US) 

Nuclear instrumentation for rapid gradation of coal seams by 
neutron activation technique, 18:20483 (1A;IN) 

Research on fundamental aspects of inorganic vapor and parti- 
cle deposition in coal-fired systems: Quarterly technical 
report, December 6, 1991—March 5, 1992, 18:18807 (R;US) 

Biodegradation 

Applications of micellar enzymology to clean coal technology: 
Twelfth quarterly report, 18:18665 (R;US) 

Characterization of the organic-sulfur-degrading enzymes: 
[Quarterly] technical report, September 1, 1992—November 
30, 1992, 18:18703 (R;US) 

C Codes 
COAL LOGISTICS: Tracking U.S. Coal Exports, 18:22582 
(CM;US) 
Calibration Standards 
The premium coal sample program, 18:18763 (RA;US) 
Chemical Analysis 

Characterization of coals by direct laser desorption and postion- 

ization, 18:18760 (RA;US) 
Chemical Composition 

Characterization of available coals from Illinois mines: Technical 

report, December 1, 1992—February 28, 1993, 18:18772 
R;US) 
comma solid '5C NMR of Argonne coals, 18:18762 (RA;US) 


COAL 
Coprocessing 


Cocombustion 
Combustion properties of coal-char blends: No, emission char- 
acteristics: Technical report, December 1, 1992—February 28, 
1993, 18:18818 (R;US) 


Combustion 

Air toxic emissions from the combustion of coal: identifying and 
quantifying hazardous air pollutants from US coals, 18:18776 
(R;US) 

Ash deposition during Illinois #6 coal proof-of-concept testing at 
the Coal Fired Flow Facility, 18:20096 (R;US) 

Carbonation as a binding mechanism for coaV/calcium hydroxide 
pellets: Technical report, December 1, 1992—February 28, 
1993, 18:18669 (R;US) 

Characterization of air toxics from a laboratory coal-fired com- 
bustor and utility scale power plants: Quarterly progress 
report No. 5, October-December 1992, 18:19509 (R;US) 

Coal Combustion Science quarterly progress report, Apri+-June 
1992: Task 1, Coai devolatilization: Task 2, Coal char com- 
bustion; Task 3, Fate of mineral matter, 18:18822 (R;US) 

Coal ash/sorbent behavior testing, 18:18787 (RA;US) 

Coal combustion under conditions of blast furnace injection: 
Technical report, 1 December 1992-28 February 1993, 
18:18817 (R;US) 

Combustion and emissions characterization of pelletized coal 
fuels: Technical report, December 1, 1992—February 28, 
1993, 18:18671 (R;US) 

Combustion of dense streams of coal particles: Quarterly 
progress report No. 9, August 29, 1992—November 28, 1992, 
18:18811 (R;US) 

Comparative emissions from Pakistani coals and traditional 
coals, 18:21160 (R;US) 

Digital image processing applications in the ignition and com- 
bustion of char/coal particles, 18:18810 (R;US) 

Effects of catalytic mineral matter on CO/CO>2 temperature and 
burning time for char combustion: Quarterly progress report 
No. 13, October-December 1992, 18:18806 (R;US) 

Fossil Energy Program semiannual progress report for April 
1992— September 1992, 18:18656 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, April 1, 
1992—June 30, 1992, 18:18813 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, July 1, 
1992-September 30, 1992, 18:18814 (R;US) 

Particulate behavior in a controlied-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress re- 
port, December 15, 1992—March 14, 1993, 18:18815 (R;US) 

Research on fundamental aspects of inorganic vapor and particle 
deposition in coal-fired systems: Seventh quarterly technical 
report, March 6, 1992—June 5, 1992, 18:18808 (R;US) 

Research on fundamental aspects of inorganic vapor and parti- 
cle deposition in coal-fired systems: Quarterly technical 
report, December 6, 1991—March 5, 1992, 18:18807 (R;US) 

Research on fundamental aspects of inorganic vapor and parti- 
cle deposition in coal-fired systems: Eighth quarterly technical 
progress report, June 6, 1992—September 5, 1992, 18:18809 
R;US 

olaiens post combustion removal of sulfur and nitrogen 
oxides: Final report, 18:18775 (R;US) 


Combustion Products 
Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1992-28 
February 1993, 18:18774 (R;US) 


Combustion Properties 
Combustion properties of coal-char blends: No, emission char- 
acteristics: Technical report, December 1, 1992—February 28, 
1993, 18:18818 (R;US) 


Coprocessing 
Effect of pretreating of host oil on copr Quarterly 
progress report, October 1, 1992—December 31, 1992, 
18:18699 (R;US) 
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COAL 
Desulturization 


Desulfurization 

Characterization of the organic-sulfur-degrading enzymes: 
[Quarterly] technical report, September 1, 1992—November 
30, 1992, 18:18703 (R;US) 

Semiconductor electrochemistry of coal pyrite: Technical 
progress report, October-December 1992, 18:18667 (R;US) 

Structural studies of catalytic nanoparticles, 18:18729 (RA;US) 

Sulfur removal from high-sulfur Illinois coal by low-temperature 
perchloroethylene (PCE) extraction: Technical report, Decem- 
ber 1, 1992—February 28, 1993, 18:18672 (R;US) 

XANES evidence for selective organic sulfur removal from Illi- 
nois No. 6 coal, 18:18677 (RA;US) 


Devolatilization 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Technical report, December 1, 1992—February 28, 
1993, 18:18670 (R;US) 

Fundamental studies of coal liquefaction: Quarterly report No. 
5, October 1, 1992—January 1, 1993, 18:18698 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, April 1, 
1992—June 30, 1992, 18:18813 (R;US) 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devoiatilization processes: Quarterly progress report, 
October-December 1992, 18:18771 (R;US) 


Drying 
A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 June-31 
August, 1992, 18:18769 (R;US) 
Electrodes 


Oxidation of coal and coal pyrite mechanisms and influence on 


surface characteristics: Technical progress report, March 31, 
1993, 18:18768 (R;US) 


Electron Spin Resonance 
Magnetic relaxation: Coal swelling, extraction, pore size: Quar- 


terly technical progress report, January 1, 1993—March 31, 
1993, 18:18770 (R:US) 

Spin-mapping of coal structures with ESE and ENDOR: Fif- 
teenth quarterly report, 18:18766 (R;US) 

Spin-mapping of coal structures with ESE and ENDOR: Four- 
teenth quarterly report, 18:18765 (R;US) 

VHF EPR analysis of organic sulfur in coal: Technical report, 
December 1, 1992—February 28, 1993, 18:18773 (R;US) 

Flash Heating 
Thermodynamic properties of pulverized coal during rapid heat- 


ing devolatilization processes: Quarterly progress report, 
October-December 1992, 18:18771 (R;US) 


Flotation 


Characterization of multiphase fluid flow during air-sparged hy- 
drocyclone flotation by x-ray CT: Tenth quarterly report, 14 
November 1992-13 February 1993, 18:18666 (R;US) 


Fluidized-Bed Combustion 


Advanced turbine design for coal-fueled engines: Phase 1, Ero- 
sion of turbine hot gas path blading: Final report, 18:20177 
(R;US) 

Bed material agglomeration during fluidized bed combustion: 
Technical progress report, September 30, 1992—December 
31, 1992, 18:18820 (R;US) 

Combustion and emissions characterization of pelletized coal 
fuels: Technical report, December 1, 1992—February 28, 
1993, 18:18671 (R;US) 

Evaluation and utilization of Illinois FBC residues for construc- 
tion materials: Technical report, December 1—February 28, 
1993, 18:18816 (R;US) 

Measurement of alkali-vapor emission from pressurized 
fluidized-bed combustion of Illinois coals, 18:18783 (R;US) 
The Midwest Power PCFB demonstration projects: AHLSTROM 
PYROFLOWG@ first and second generation pressurized circu- 

lating fluidized bed (PCFB) technology, 18:18798 (R;US) 

[PFBC Hot Gas Cleanup Test Program]: Third Quarterly techni- 


cal progress report, July-September 1992, CY 1992, 
18:18797 (R;US) 
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Grinding 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical progress report No. 1, 
September 1—November 30, 1992, 18:18674 (R;US) 

Heat Treatments 

A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 June—31 
August, 1992, 18:18769 (R;US) 

Indoor Air Pollution 

Comparative emissions from Pakistani coals and traditional 

coals, 18:21160 (R;US) 
Mass Spectroscopy 

Characterization of coals, other kerogens, and their extracts by 

thermal mass spectrometry, 18:18758 (RA;US) 
Meetings 

[Travel to the Republic of Korea to the eighth Korea-USA joint 
workshop on coal utilization technology]: Foreign trip report, 
October 26—-November 12, 1991, 18:18655 (R;US) 

Molecular Structure 

Hydrogen containing functional groups and coal structure: 
Progress report, May 1, 1993—April 30, 1994, 18:18764 (R;US) 

Spin-mapping of coal structures with ESE and ENDOR: Fif- 
teenth quarterly report, 18:18766 (R;US) 

Spin-mapping of coal structures with ESE and ENDOR: Four- 
teenth quarterly report, 18:18765 (R;US) 

Neutron Activation Analysis 

Nuclear instrumentation for rapid gradation of coal seams by 

neutron activation technique, 18:20483 (1A;IN) 
Nuclear Magnetic Resonance 

Hydrogen containing functional groups and coal structure: 
Progress report, May 1, 1993—April 30, 1994, 18:18764 (R;US) 

Magnetic relaxation: Coal swelling, extraction, pore size: Quar- 
terly technical progress report, January 1, 1993—March 31, 
1993, 18:18770 (R;US) 

Oxidation 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1992-28 
February 1993, 18:18774 (R;US) 

Pelletizing 

Carbonation as a binding mechanism for coal/calcium hydroxide 
pellets: Technical report, December 1, 1992—February 28, 
1993, 18:18669 (R;US) 

Combustion and emissions characterization of pelletized coal 
fuels: Technical report, December 1, 1992—February 28, 
1993, 18:18671 (R;US) 

Plasticity 

Coal plasticity at high heating rates and temperatures: Twelfth 
technical progress report, first quarter: January 1, 1993- 
March 31, 1993, 18:18767 (R;US) 

Production 

Profiles of foreign direct investment in US energy, 1991, 

18:20014 (R;US) 
Pulse Combustion 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, AprilJune 1987, 18:18800 
(R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, January-March 1987, 
18:18799 (R;US) 

NO, and CO emissions from a pulse combustor operating in a 
lean premixed mode, 18:18823 (R;US) 

[Development of a retrofit pulse coal combustor for industrial ap- 
plications: Quarterly technical progress report, July 10, 
1989-October 1, 1989], 18:18801 (R;US) 

Pyrolysis 

A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 June—-31 
August, 1992, 18:18769 (R;US) 

Chemical kinetics and transport processes in supercritical fluid 
extraction of coal: Final report, August 10, 1990—December 
30, 1992, 18:18694 (R;US) 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Technical report, December 1, 1992—February 28, 
1993, 18:18670 (R;US) 





Coal combustion: Effect of process conditions on char reactivity: 
Sixth quarterly technical report, December 1, 1992—March 1, 
1993, 18:18705 (R;US) 

Integrated productior/use of ultra low-ash coal, premium liquids 
and clean char: Technical report, December 1—February 28, 
1993, 18:18717 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, April 1, 
1992—June 30, 1992, 18:18813 (R;US) 

Sampling 

Characterization of available coals from Illinois mines: Technical 
report, December 1, 1992—February 28, 1993, 18:18772 
(R;US) 

Sorbent Injection Processes 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 22, January 1—March 31, 1993, 18:18802 
(R;US) 

Specific Heat 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
October-December 1992, 18:18771 (R;US) 

Staged Combustion 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 22, January 1—March 31, 1993, 18:18802 
(R;US) 

Supercritical Gas Extraction 

Chemical kinetics and transport processes in supercritical fluid 
extraction of coal: Final report, August 10, 1990—December 
30, 1992, 18:18694 (R;US) 

Swelling 

A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 June—31 
August, 1992, 18:18769 (R;US) 

Catalyst dispersion and activity under conditions of temperature- 
staged liquefaction: Final report, 18:18690 (R;US) 

Coal combustion: Effect of process conditions on char reactivity: 
Sixth quarterly technical report, December 1, 1992—March 1, 
1993, 18:18705 (R;US) 

Hydrogen containing functional groups and coal structure: 
Progress report, May 1, 1993—April 30, 1994, 18:18764 (R;US) 

Solvent swelling of coals studied by three-dimensional NMR 
imaging chemical microscopy, 18:18761 (RA;US) 

Thermodynamic Properties 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
October-December 1992, 18:18771 (R;US) 

Two-Phase Flow 

A computational model for coal transport and combustion: 
Quarterly technical progress report, December 1, 1992- 
February 28, 1993, 18:18782 (R;US) 

COAL EXTRACTS 

Magnetic relaxation: Coal swelling, extraction, pore size: Quar- 
terly technical progress report, January 1, 1993—March 31, 
1993, 18:18770 (R;US) 

COAL FINES 

Evaluation of hyperbaric filtration for fine coal dewatering: First 
quarterly technical progress report, September 1, 1992- 
November 30, 1992, 18:18675 (R;US) 

COAL GAS 

Ceramic membranes for high temperature hydrogen separation, 

18:18732 (RA;US) 
COAL GASIFICATION 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 9, October 1, 1992—December 31, 
1992, 18:18686 (R;US) 

Integrated methods for production of clean char and its combus- 
tion properties: Quarterly technical report, December 1, 
1992—February 28, 1993, 18:18673 (R;US) 

Silica membranes for hydrogen separation from coal gas: Quar- 
terly progress report, December 1, 1992—February 28, 1993, 
18:18718 (R;US) 

Two-stage fixed-bed gasifier with selectable middle gas off-take 
point, 18:18754 (PA;US) 


COAL LIQUIDS 


[Japanese 200-ton-per-day pilot plant coal gasifier]: Foreign trip 
report, September 29—October 1, 1992, 18:18683 (R;US) 


COAL GASIFICATION PLANTS 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 9, October 1, 1992—December 31, 
1992, 18:18686 (R;US) 

Development of an advanced, continuous mild gasification 
process for the production of co-products: Task 4.8, Decon- 
tamination and disassembly of the mild gasification process 
research unit and disposal of co-products, 18:18684 (R;US) 

Utilization of Illinois slags for the production of ultra-lightweight 
aggregates: Technical report, December 1, 1992—February 
28, 1998, 18:18712 (R;US) 


COAL INDUSTRY 
Profiles of foreign direct investment in US energy, 1991, 
18:20014 (R;US) 
US energy industry financial developments, 1992 Fourth Quarter 
(Contains a list of petroleum companies.), 18:18874 (R;US) 
US energy industry financial developments, 1992 third quarter, 
18:20079 (R;US) 


COAL LIQUEFACTION 

See also TSL PROCESS 

Advanced materials development for fossil energy conversion 
applications, 18:18731 (RA;US) 

Assessment of coal liquids as refinery feedstocks, 18:18687 
(R;US) 

Catalyst dispersion and activity under conditions of temperature- 
staged liquefaction: Final report, 18:18690 (R;US) 

Catalytic multi-stage liquefaction of coal: First quarterly report, 8 
December 1992-31 December 1992, 18:18708 (R;US) 

Ceramic catalyst supports: Hydrous metal oxide ion-exchange 
supports for direct coal liquefaction, 18:18726 (RA;US) 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, October 1, 1992—December 31, 1992, 
18:18699 (R;US) 

Fundamental studies of coal liquefaction: Quarterly report No. 
5, October 1, 1992—January 1, 1993, 18:18698 (R;US) 

Liquefaction contractors’ review conference: Abstracts, 
18:18680 (R;US) 

Optimization of reactor configuration in coal liquefaction: Fifth 
quarterly report, 1 October-31 October 1992, 18:18697 (R;US) 

Surfactant studies for bench-scale operation: First quarterly 
technical progress report, July 1, 1992—September 30, 1992, 
18:18711 (R;US) 

Surfactant studies for bench-scale operation: Second quarterly 
technical progress report, October 1, 1992—December 31, 
1992, 18:18710 (R;US) 

The role of the resid solvent in co-processing with finely divided 
catalysts: Quarterly report, July-September 1992, 18:18700 
(R;US) 

The role of the resid solvent in co-processing with finely divided 
catalysts: Quarterly report, October-December 1992, 
18:18701 (R;US) 


COAL LIQUIDS 

Assessment of coal liquids as refinery feedstocks, 18:18687 
(R;US) 

Biodesuifurization of mild gasification liquid products: Technical 
report, December 1, 1992—February 28, 1993, 18:18715 
(R;US) 

De-ashing of coal liquids with ceramic membrane microfiltration 
and diafiltration: Quarterly technical progress report, October 
1—December 31, 1992, 18:18709 (R;US) 

High temperature ceramic membrane reactors for coal liquid up- 
grading: Quarterly report No. 12, June 21, 1992—September 
20, 1992, 18:18691 (R;US) 

Novel synthetic approaches to catalyst design, 18:18678 (RA;US) 

Surfactant studies for bench-scale operation: First quarterly 
technical progress report, July 1, 1992—September 30, 1992, 
18:18711 (R;US) 

Upgrading mild gasification liquids to produce electrode binder 
pitch: Technical report, December 1, 1992—February 28, 
1993, 18:18716 (R;US) 
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COAL MINES 


COAL MINES 

Selenium transformation in coal mine spoils: Its environmental 

impact assessment: Final report, 18:18777 (R;US) 
COAL MINING 

Computer-aided development and cost analysis of alternative 
mining techniques as alternatives to longwall mining in the 
West German coal industry. Short version of final report, 
18:187789 (1;DE;in German) 

Coupled explosive gas flow and rock motion modeling with com- 
parison to bench blast field data, 18:18781 (R;US) 

COAL PREPARATION 

Applications of micellar enzymology to clean coal technology: 
Final report, 18:18664 (R;US) 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Technical report, December 1, 1992—February 28, 
1993, 18:18670 (R;US) 

Development of a Coal Quality Expert: Technical progress re- 
port No. 10, Final report, 18:18663 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical progress 
report No. 1, October-December 1992, 18:18668 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 13, October 1, 1991—December 31, 1991, 
18:18662 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 15, April 1, 1992—June 30, 1992, 18:18660 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 14, January 1, 1992—March 31, 1992, 18:18661 
(R;US) 

integrated methods for production of clean char and its combus- 
tion properties: Quarterly technical report, December 1, 
1992—February 28, 1993, 18:18673 (R;US) 

Surface magnetic enhancement for coal cleaning: Final report, 
18:18659 (R;US) 

COAL PREPARATION PLANTS 

Integrated coal preparation and CWF processing plant: Con- 
ceptual design and costing: Final technical report, 18:18658 
(R;US) 

COAL TAR 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
October-December 1992, 18:18771 (R;US) 

COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 

COAL-FIRED GAS TURBINES 

Advanced turbine design for coal-fueled engines: Phase 1, Ero- 
sion of turbine hot gas path blading: Final report, 18:20177 
(R;US) 

Alkali removal, 18:18796 (RA;US) 

Combined sulfur-alkali removal, 18:18786 (RA;US) 

Conceptual process evaluation, 18:18788 (RA;US) 

Direct coal-fired turbine gas cleaning conditions and perfor- 
mance needs, 18:18789 (RA;US) 

Hydrodynamic testing and modeling, 18:18794 (RA;US) 

Laboratory test program description, 18:18793 (RA;US) 

Phase 1 conclusions, 18:18792 (RA;US) 

Program objectives and scope, 18:18791 (RA;US) 

Sulfur removal testing, 18:18795 (RA;US) 

Westinghouse ILEC concepts, 18:18790 (RA;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COAST 
See SHORES 
COATED FUEL PARTICLES 
Evaluation of coated fuel particle temperature during reactivity 
insertion events, 18:19886 (R;JP;in Japanese) 
COATING (SURFACE) 
See SURFACE COATING 
COATING PROCESSES 
See SURFACE COATING 
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COATINGS 
See also ANTIREFLECTION COATINGS 
PROTECTIVE COATINGS 
REFLECTIVE COATINGS 
VAPOR DEPOSITED COATINGS 

ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, July 1992, 18:21147 (R;US) 

lon-beam technologies, 18:20398 (RA;US) 

COAXIAL CABLES 

Leaky coaxial cable signal transmission for remote facilities, 

18:20637 (R;US) 
COBALT 

B-decay half-lives of neutron-rich isotopes of Fe, Co, Ni involved 
in the beginning of the r-process, 18:21967 (R;FR) 

Interfering elements correction: a necessary optimization for Co 
analysis from Mn steels, using x-ray fluorescence spectrome- 
try, 18:20477 (1;BR;in Portuguese) 

Investigation of very neutron-rich Fe, Co and Ni isotopes en- 
countered along the r-process path, 18:21966 (R;FR) 

Magnetic character investigation of higher alcohol synthesis Cu- 
Co-Cr catalysts, 18:18681 (R;US) 

New very neutron-rich isotopes of Ni, Co and Fe, 18:21968 (R;FR) 

Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 1, September 25, 1992- 
December 31, 1992, 18:18706 (R;US) 

COBALT 56 

Cyclotron production of radionuclides for research, 18:20616 

(RA;US) 
COBALT 59 TARGET 

An electrostatic deflector for fusion cross-section measure- 

ments, 18:22068 (IA;IN) 
COBALT 60 

Determination of distribution coefficients for 4 Cs, ®° Co and 
234 Th radionuclides in Pinheiro river sediment, 18:21307 
(1;BR;In Portuguese) 

Phase 1 data summary report for the Clinch River Remedial 
Investigation: Health risk and ecological risk screening assess- 
ment: Environmental Restoration Program, 18:21250 (R;US) 

COBALT COMPOUNDS 

See also COBALT SULFIDES 

Advanced materials development for fossil energy conversion 
applications, 18:18731 (RA;US) 

Bimetallic clusters of aluminum and cobalt, 18:20523 (RA;US) 

Chemical probes of metal cluster structure, 18:20517 (RA;US) 

Kinetics of cluster reactions, 18:20518 (RA;US) 

Metal cluster-rare gas van der Waals complexes: A microscopic 
model of physisorption, 18:20521 (RA;US) 

COBALT SULFIDES 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly technical progress report for period ending December 
30, 1992, 18:18702 (R;US) 

Structural studies of catalytic nanoparticles, 18:18729 (RA;US) 

COGEMA LA HAGUE 
Chemical engineering in fuel reprocessing. The French experi- 
ence, 18:18957 (R;FR) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE-OVEN GAS 
See COAL GAS 
COLD FUSION 

An investigation for identification of factors governing F and P 
phenomenon, 18:22263 (R;IN) 

Investigation for EPRI of Japanese cold fusion research: For- 
eign trip report, October 18-28, 1992, 18:22275 (R;US) 

COLD NEUTRONS 
See also ULTRACOLD NEUTRONS 
Special techniques, 18:22164 (RA;US) 
COLD PLASMA 
Wake field in electron-positron plasmas, 18:22330 (R;XA) 





COLIFORMS 
Boone Reservoir bacteriological assessment, 18:21331 (R;US) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 
See FERMILAB COLLIDER DETECTOR 
COLLIDING BEAMS 

Beam finding algorithms at the interaction point of B factories, 
18:20974 (RA;US) 

Crossed-beam reaction dynamics, 18:20534 (RA;US) 

Fast-flow reactor studies of radical-radical reaction dynamics, 
18:20535 (RA;US) 

Issues of head-on crossing schemes, 18:20967 (RA;US) 

Maximizing the luminosity of ELOISATRON, a hadron supercol- 
lider at 100 TeV per beam, 18:20827 (R;US) 

Maximizing the luminosity of hadron, suupercolliders at 10-100 
TeV, 18:20826 (R;US) 

Physics at TeV e*e™ linear colliders, 18:21882 (RA;JP) 

Physics at TeV e*e~ linear colliders experimental aspects, 
18:21923 (RA;JP) 

Proceedings of the SLAC/KEK linear collider workshop on 
damping ring, 18:20875 (R;JP) 

Review of linear colliders, 18:20883 (RA;JP) 

The accuracy of beam-beam diagnostics for circular colliders, 
18:20955 (RA;US) 

COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 

Transformation of energy and momentum due to Landau damp- 

ing in space, 18:22335 (R;CS) 
COLLISIONLESS PLASMA 
The iterative Monte Carlo technique for collisionless plasma flow 
to a surface, 18:22398 (R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLOR MODEL 

Dielectric functional dependence of gluonic effects in color di- 
electric model, 18:21818 (1A;IN) 

N-N interaction in chiral colour dielectric model, 18:21867 (IA;IN) 

COLORADO 

Cretaceous shallow drilling, US Western Interior: 
search: Technical progress report, 18:18825 (R;US) 

Denver Radium Site — Operable Unit X closeout report for the 
US Environmental Protection Agency, 18:19246 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: Ap- 
pendix B to Attachment 3, Lithologic logs: Final report, 
18:19267 (R;US) 

COLUMBIA RIVER 

Aquatic studies at the 100-HR-3 and 100-NR-1 operable units, 
18:19756 (R;US) 

Hydrogeologic controls on ground-water and contaminant dis- 
charge to the Columbia River near the Hanford Townsite, 
18:21254 (R;US) 

Media information review, July-December 1992: Hanford Envi- 
ronmental Dose Reconstruction Project, 18:21645 (R;US) 

COLUMBIA RIVER BASIN 
Dust storms in the Tri-City Area, 18:21150 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED-CYCLE POWER PLANTS 

Gasification combined cycle: Carbon dioxide recovery, trans- 
port, and disposal, 18:19488 (R;US) 

IGCC vision, 18:19490 (R;US) 

Materials performance in advanced combustion systems, 
18:18784 (R;US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 


Core re- 


COMPLEXING AGENTS 


Chemical kinetic pathways for the emission of trace by-products 
in combustion processes, 18:20631 (R;US) 

Studies in premixed combustion: Annual progress report, 
November 1, 1992—October 31, 1993, 18:20628 (R;US) 

COMBUSTION CHAMBERS 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, ApriiJune 1987, 18:18800 
(R;US) 

COMBUSTION KINETICS 
Kinetics of in-situ combustion, 18:18831 (RA;US) 
COMBUSTION PRODUCTS 

See also ASHES 

Advanced turbine design for coal-fueled engines: Phase 1, Ero- 
sion of turbine hot gas path blading: Final report, 18:20177 
(R;US) 

Air toxic emissions from the combustion of coal: Identifying and 
quantifying hazardous air pollutants from US coals, 18:18776 
(R;US) 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1992-28 
February 1993, 18:18774 (R;US) 

Coal combustion under conditions of blast furnace injection: 
Technical report, 1 December 1992-28 February 1993, 
18:18817 (R;US) 

COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

Characterization of air toxics from a laboratory coal-fired com- 
bustor and utility scale power plants: Quarterly progress 
report No. 5, October-December 1992, 18:19509 (R;US) 

COMMERCE (NUCLEAR) 

See NUCLEAR TRADE 

COMMERCIAL BUILDINGS 

Results of a research study on the impact of active daylighting 
on operating results of a retail business: Final report, 
18:20159 (R;US) 

Total Energy Management: Improving energy efficiency for the 
year 2000, 18:20108 (R;US) 

COMMON MARKET 

French power politics for France and for Europe, 18:20088 

(R;SE;In Swedish) 
COMMUNICATIONS 

[Travel to the Automatic Electric Company and Hanford Works 
in order to discuss communication problems and equipment 
operation at the Savannah River Plant]: Trip report, Novem- 
ber 30, 1951—December 7, [1951], 18:19525 (R;US) 

COMMUTATION RELATIONS 
On the fermionic Heisenberg group and its Q-representation, 
18:21803 (R;NL) 
COMPACT IGNITION TOKAMAK 
PBX-M ion Bernstein wave heating overview, 18:22401 (R;US) 
COMPLEX MANIFOLDS 

(1,1)-geodesic maps into Grassmann manifolds, 18:21785 (R;XA) 

On the type decomposition of the second fundamental form of a 
Kaehler submanifold, 18:21716 (R;XA) 

Spectrum of the Laplacian on a complete Riemannian manifold 
with nonnegative Ricci curvature which posses a pole, 
18:21709 (R;XA) 

COMPLEXES 
See also ACTINIDE COMPLEXES 
BORON COMPLEXES 
CADMIUM COMPLEXES 
RARE EARTH COMPLEXES 

Accessory proteins of bacteriophage T7: Escherichia coli thiore- 
doxin, T7 helicase, and T7 DNA binding protein, 18:21355 
(RA;US) 

Extractant-diluent interactions: The influence of substituents, 
18:20463 (RA;US) 

Fluorescent DNA intercalation complexes with heterodimeric 
dyes designed for energy transfer: Preparation and applica- 
tions, 18:20570 (RA;US) 

COMPLEXING AGENTS 
See CHELATING AGENTS 
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COMPLIANCE AUDITS 


COMPLIANCE AUDITS 
ESHTRK V2.0: Environment Safety and Health Tracking Data- 
base, 18:22579 (CM;US) 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 

See also CERMETS 

[High heat flux and plasma surface interactions research]: For- 
eign trip report, November 14-28, 1992, 18:22434 (R;US) 

[Travel to England, The Netherlands and Germany in connection 
with ceramic and composite materials for the coal industry]: 
Foreign trip report, May 26—June 6, 1992, 18:20278 (R;US) 

Coatings 

Alternate interface coatings for NICALON/SiC composites. Part 

Il. Sol-gel oxides, 18:18728 (RA;US) 
Corrosion 

High-temperature corrosion of ceramic-ceramic composites in a 

waste incinerator environment, 18:20433 (R;US) 
Crack Propagation 

The effects of an aggressive environment on the subcritical 
crack growth of a continuous-fiber ceramic composite, 
18:20435 (R;US) 

Equations Of State 

SESAME equation of state Number 8010: Boron loaded silicone 

potting material, 18:20428 (R;US) 
Fabrication 

Alternate interface coatings for Nicalon/SiC composites. Part I. 
Boron-doped carbon, 18:18727 (RA;US) 

Engineering-scale development of the vapor-liquid-solid (VLS) 
process for the production of silicon carbide Fibrils, 18:18722 
(RA;US) 

Investigation of properties and performance of ceramic compos- 
ite components, 18:18721 (RA;US) 

Oxidation behavior in reaction-bonded aluminum-silicon al- 
loy/alumina powder compacts, 18:20342 (R;US) 

Three-dimensional model for CVI fabrication of disk and tube 
shaped components, 18:18720 (RA;US) 

Fracture Properties 

Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 18:20348 (RA;US) 

Joining 
Joining of SiC and SiC/SiC composites, 18:20347 (RA;US) 
Mechanical Properties 

Alternate interface coatings for NICALON/SiC composites. Part 
ll. Sol-gel oxides, 18:18728 (RA;US) 

Characterization of ceramic composite materials for gas turbine 
applications, 18:20176 (R;US) 

Investigation of properties and performance of ceramic compos- 
ite components, 18:18721 (RA;US) 

Wetting and dispersion in ceramic/polymer melt injection mold- 
ing systems: Final report, 18:20409 (R;US) 

Molding 

Wetting and dispersion in ceramic/polymer melt injection mold- 

ing systems: Final report, 18:20409 (R;US) 
Oxidation 

Alternate interface coatings for Nicalon/SiC composites. Part |. 

Boron-doped carbon, 18:18727 (RA;US) 
Performance Testing 

Hydrostatic testing of thick laminated composite cylinders for 

performance model validation, 18:20431 (R;US) 
Production 

Engineering-scale development of the vapor-liquid-solid (VLS) 
process for the production of silicon carbide Fibrils, 18:18722 
(RA;US) 

Technology Transfer 

Technology transfer personnel exchange at the Boeing Com- 

pany, 18:19613 (R;US) 
Tribology 

The effect of processing and compositional changes on the tri- 

bology of PM212 in air, 18:20413 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
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COMPRESSORS 
A dedicated compressor monitoring system employing current 
signature analysis, 18:18936 (R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 
B factory computing issues, 18:22647 (RA;US) 
COMPUTER CALCULATIONS 
Index mappings for interactive editing of symbolic matrices, 
18:22616 (R;US) 
COMPUTER CODES 
See also A CODES 
C CODES 
D CODES 
E CODES 
F CODES 
G CODES 
| CODES 
L CODES 
M CODES 
N CODES 
O CODES 
P CODES 
R CODES 
S CODES 
T CODES 
U CODES 
W CODES 
Independent peer review of nuclear safety computer codes, 
18:19931 (R;US) 
Process quality management for Data Analysis Department 
2722, 18:22601 (R;US) 
Software management guide, 18:22559 (R;US) 
Software safety and reliability issues in safety-related systems, 
18:22620 (R;US) 
Software testing using the IEEE standards, 18:22604 (R;US) 
Vectorization and improvement of nuclear codes 
(MEUDAS4, FORCE, STREAM V2.6, HEATING7-VP, SC- 
DAP/RELAP5/MOD2.5, NBI3DGFN), 18:22591 (R;JP;In 
Japanese) 
Verification and validation plan for reactor analysis computer 
codes, 18:19656 (R;US) 
Workshop on developing safe software: Final report, 18:19962 
(R;US) 
COMPUTER GRAPHICS 
Using a private SMDS/ATM network to provide long-haul super- 
computing visualization services, 18:22608 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
New architectures to reduce I/O bottlenecks in high- 
performance systems, 18:22623 (R;US) 
COMPUTER OUTPUT DEVICES 
LC: Laserjet Control Program, 18:22571 (CM;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
SYNCH, its status and its recent use at SSCL, 18:20824 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 
AD100/ADSIM, ACSL, and MATLAB output comparisons using 
frequency- response analysis, 18:20669 (R;US) 
Airborne Optical Tracking System Control System Design 
Study: Phase 1, Final report, 18:21063 (R;US) 
Formal methods in the development of safety critical software 
systems, 18:22613 (R;US) 
Instrumentation and Controls Division progress report, July 1, 
1990—June 30, 1992: Volume 1, 18:19642 (R;US) 
COMPUTERIZED SIMULATION 
Animating engineering science results using AVS, 18:22609 
(R;US) 
Parallel molecular dynamics with the embedded atom method, 
18:22155 (R;US) 





COMPUTERIZED TOMOGRAPHY 

Hybrid domain-iterative algorithms for computed tomography re- 

construction, 18:21055 (R;US) 
COMPUTERS 

See also IBM COMPUTERS 

Algorithms for optimally setting Wisdom & Sense threshold pa- 
rameters, 18:22594 (R;US) 

Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy, 
quarter ending December 31, 1992, 18:19350 (R;US) 

Massively parallel hydrodynamics on unstructured grids, 
18:22595 (R;US) 

Request: A tool for training new sys admins and managing old 
ones, 18:22619 (R;US) 

Research in mathematics and computer science, March 1, 
1991—September 30, 1992, 18:22552 (R;US) 

Workstation experiences in criticality analysis at the Lawrence 
Livermore National Laboratory, 18:20680 (R;US) 

CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 

CONCRETES 

Load capacity of sanded gypsum concrete stemming platforms 
at the Nevada Test Site, 18:21114 (RA;US) 

Seismic evaluation of an underground reinforced concrete tun- 
nel, 18:20681 (R;US) 

Structural analysis of an underground reinforced concrete waste 
storage tank due to over-pressurization, 18:19013 (R;US) 

USINT: Heat and Mass Transfer In Concrete, 18:22585 (CM;US) 

USINT: Heat and Mass Transfer In Concrete, 18:22586 (CM;US) 

Use of high-density prepacked concrete in reactor construction, 
18:19841 (R:US) 

CONDUCTIVITY (THERMAL) 

See THERMAL CONDUCTIVITY 
CONFERENCES 

See MEETINGS 
CONFIGURATION INTERACTION 

COLUMBUS program system, 18:20530 (RA;US) 
CONFINEMENT TIME 

Heating effectiveness in electron cyclotron heating experiments 
in the doublet I] tokamak, 18:22306 (RA;US) 

CONNECTORS 

Characteristic and development report SA3581/MC4196 light- 
ning arrestor connector (LAC), 18:21088 (R;US) 

Fabrication and analysis of a special optical connector contain- 
ing a 1/4-inch-long optical fiber for DOI! tests, 18:20727 (R;US) 

Submittal of general connector information: Final report, 
18:20732 (R;US) 

CONSOLIDATED FUEL REPROCESSING PROGRAM 

Leaky coaxial cable signal transmission for remote facilities, 
18:20637 (R;US) 

Radiation-hardened 
18:20638 (R;US) 

CONSTRUCTION 

AES5.2C: Automated Estimating System, 18:22570 (CM;US) 

CONSTRUCTION INDUSTRY 

Quality management and rework in the construction industry, 

18:20147 (R;US) 
CONSUMER PRODUCTS 
Energy Information Administration New Releases, January— 
February 1993, 18:22633 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

A source-term method for determining spent-fuel transport cask 
containment requirements: Executive summary, 18:18984 
(R;US) 

Historical summary of the Three Mile Island Unit 2 core debris 
transportation campaign, 18:18979 (R;US) 


microwave communications system, 


CONTROL ELEMENTS 


Mechanical properties used for the qualification of transport 
casks: Prototype development and extension to serial pro- 
duction, 18:20668 (R;US) 

Nuclear criticality safety evaluation of SRS 9971 shipping pack- 
age, 18:18986 (R;US) 

Packagings in silicon era, 18:20653 (R;IT) 

Safety evaluation of the Mixed Waste Storage Building (Building 
643-43E), 18:19224 (R;US) 

Scientific investigation plan for initial engineered barrier system 
field tests, 18:19182 (R;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 

Containment for low temperature district nuclear-heating reac- 

tor, 18:19636 (R;CN) 
CONTAINMENT BUILDINGS 

The design, fabrication, testing, and analyses of four 1:32-scale 

steel containment models, 18:19954 (R;US) 
CONTAINMENT SHELLS 

An estimation of inner shell activity of China research heavy wa- 

ter reactor, 18:19875 (RA;XA) 
CONTAINMENT SYSTEMS 

Slow cook-off test results for RX-08-FK in a toroidal composite 

vessel: Test one, 18:21101 (R;US) 
CONTAMINATION 

Intervention levels for protective measures in nuclear accidents: 
International intervention policy and Nordic status on interven- 
tion, 18:19362 (R;DK) 

Nuclear data requirements for fission reactor decommissioning: 
Proceedings of the advisory group meeting held in Vienna, 7- 
11 September 1992, 18:19927 (R;XA) 

The estimation of ecologo-economical damage of conse- 
quences of environment radioactive contamination of Ovruch 
district Zhitomir region after Chernobyl accident, 18:19635 
(RA;UA;in Russian) 

CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTAMINATION REGULATIONS 
Sample design considerations for environmental monitoring pro- 
grams, 18:19238 (RA;US) 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL MARGIN 

Fiber optic chemical sensors for characterizing the carbon cycle 
in ocean margin regions: Annual progress report, 18:21295 
(R;US) 

Ocean Margins Program: Summaries of research in FY 1992, 
18:21288 (R;US) 

CONTRACTORS 

Allowable costs at Department of Energy management and op- 
erating contractors (Contains a schedule of prohibited costs 
according to the Department of Energy Acquisition Requisi- 
tions (DEAR).), 18:20005 (R;US) 

Contractor Purchasing System Review: Annual observations re- 
port and statistical summary, July 1991—June 1992, 18:22534 
(R;US) 

CONTRACTS 

Allowable costs at Department of Energy management and op- 
erating contractors (Contains a schedule of prohibited costs 
according to the Department of Energy Acquisition Requisi- 
tions (DEAR).), 18:20005 (R;US) 

Forecast of contracting and subcontracting opportunities, Fiscal 
Year 1993, 18:19997 (R;US) 

CONTROL (INSPECTION) 

See INSPECTION 
CONTROL (RADIOACTIVITY) 

See RADIATION MONITORING 
CONTROL ELEMENTS 

PWR rod cluster control assemblies (RCCAs) poolside inspec- 
tion: Description of Fragema’s equipment and experience, 
18:19728 (RA;XA) 

RCCAs in French 900 MW(e) nuclear plants: Experience and 
strategy, 18:19730 (RA;XA) 
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CONTROL ELEMENTS 


Revision of horizontal control rods to permit utilization of neu- 
trons for by-product production, 105-C, 105-KE, 105-KW, 
18:19722 (R;US) 

Westinghouse technology for RCCA inspection, 
(RA;XA) 

CONTROL EQUIPMENT 

See also FLUIDIC CONTROL DEVICES 

Model building, control and optimization of large scale systems: 
Progress report, January 1992—January 1993, 18:20649 
(R;US) 

CONTROL ROD DRIVES 

Control rod drive, 18:19718 (R;US) 

Effect of component aging on PWR control rod drive systems, 
18:19732 (RA;US) 

Project 8980, Savannah River Plant, 100 Area — Control rod ac- 
tuators, 18:19713 (R;US) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 

See also REACTOR CONTROL SYSTEMS 

An architecture for robotic system integration, 18:20640 (R;US) 

Instrumentation and Controls Division progress report, July 1, 
1990—June 30, 1992: Volume 2, 18:20981 (R;US) 

Presentation Technique, 18:22629 (R;SE;In Swedish) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

CONTROLLED ATMOSPHERES 
Removal of deuterium from flowing nitrogen by SAES St 198, 
18:20684 (R;US) 
CONTROLLED TERMINOLOGY 
See STANDARDIZED TERMINOLOGY 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOK-2 REACTOR 

Application of magnetomechanical hysteresis modeling of mag- 
netic techniques for monitoring neutron embrittlement and 
biaxial stress: First year report, June 1991i—June 1992, 
18:20710 (R;US) 

COOLANT-FUEL INTERACTIONS 

See FUEL-COOLANT INTERACTIONS 
COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING WATER CHEMICAL TREATMENT 

See WATER CHEMISTRY 
COORDINATES 

Automated methods for large-scale physical mapping, 18:21373 
(RA;US) 

COPPER 

Constitutive laws for deformation and dynamic recrystallization 
in cubic metals, 18:20275 (R;US) 

Evaluated neutron nuclear data file for copper, 18:21994 (RA;CN) 

Magnetic character investigation of higher alcohol synthesis Cu- 
Co-Cr catalysts, 18:18681 (R;US) 

Plating under reduced pressure, 18:20297 (R;US) 

Radiation effects in FCC metals and intermetallic compounds: A 
molecular dynamics computer simulation study, 18:20302 
(R;US) 

COPPER 64 TARGET 

Electromagnetic dissociation of relativistic @®Si by nucleon emis- 

sion, 18:22009 (R;US) 
COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Low-temperature neutron irradiation, 18:19764 (RA;US) 

Radiation effects in FCC metals and intermetallic compounds: A 
molecular dynamics computer simulation study, 18:20302 
(R;US) 

Statics of phase transformation in Ni-Al, Ni-Ti and Cu-Zn: A first 
principles study, 18:20295 (R;US) 

COPPER BASE ALLOYS 

Mechanisms of time-dependent crack growth at elevated tem- 
perature: Final project report, July 1, 1986—August 31, 1989, 
18:20247 (R;US) 


18:19729 
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Photo-desorption from copper alloys, 18:20296 (R;US) 
COPPER IONS 

Jahn Teller effect of cations in water: The cupric ion in water, 

18:20541 (R;US) 
COPPER OXIDES 

Composition, structure, and superconductivity in the copper ox- 
ides, 18:22228 (RA;DK) 

Highly anisotropic but nodeless gap from a valence-fluctuation 
pairing mechanism, 18:22215 (R;US) 

Oxygen ordering and _ superconducting 
YBaz2Cu30¢,,, 18:20382 (RA;DK) 

Phase separation, antiferromagnetism, and superconductiv- 
ity in superconducting-superoxygenated Laz_,Sr,CuO,4,,, 
18:20387 (R;US) 

Simultaneous post combustion removal of sulfur and nitrogen 
oxides: Final report, 18:18775 (R;US) 

Study of Lap_,Sr,CuO,4_ crystal oxygen subsystem, 18:20333 
(IA;RU;in Russian) 

The electronic properties of rare-earth ions in high- 
T,-superconductors, 18:20539 (RA;US) 

COPPER SELENIDE SOLAR CELLS 

[IPE research on polycrystalline thin-film CulnSe2-based solar 
cells and materials]: Foreign trip report, December 5-13, 
1992, 18:19434 (R;US) 

COPPER VAPOR LASERS 
See METAL VAPOR LASERS 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 
CORE FLOODING SYSTEMS 
Examination and evaluation of TMI-2 transmitters CF-1-PT4 and 
CF-2-LT4: Volume 3, 18:19922 (R;US) 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 

Core-Melt Source Reduction System (COMSORS) to terminate 
LWR core-mett accidents, 18:19912 (R;US) 

[Travel to France concerning confinement of accidental radioac- 
tive releases]: Foreign trip report, September 26—October 2, 
1992, 18:19915 (R;US) 

CORNELL ELECTRON-POSITRON STORAGE RING 

See CESR STORAGE RING 

CORROSION 

See also PITTING CORROSION 

Potential transmission and transients during corrosion: Applica- 
tions to corrosion monitoring, 18:20229 (R;US) 

COSMETICS 
See CONSUMER PRODUCTS 
COSMIC GAMMA SOURCES 

The application of two-dimensional imaging to very high energy 
gamma ray astronomy: Annual report, 1 May 1991-30 April 
1992, 18:21748 (R;US) 

COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 

Widget: A data acquisition system for a balloon borne Si particle 

calorimeter, 18:21003 (R;XA) 
COSMIC RAY DETECTION 

Proceedings of the 3rd workshop on balloon-borne experiments 

with superconducting magnet spectrometers, 18:21027 (R;JP) 
COSMIDS 

Estimation of protein coding density in a corpus of sequence 
data, 18:21444 (RA;US) 

Organization of the repeat elements and polymorphic sites at 
the D19S11 locus, 18:21431 (RA;US) 

Pooling strategies for top-down library ordering: A test on a S. 
Pombe cosmid library, 18:21487 (RA;US) 

COSMOS 
See UNIVERSE 
COST ESTIMATION 
AES5.2C: Automated Estimating System, 18:22570 (CM;US) 


temperature of 





COST RECOVERY 
Allowable costs at Department of Energy management and op- 
erating contractors (Contains a schedule of prohibited costs 
according to the Department of Energy Acquisition Requisi- 
tions (DEAR).), 18:20005 (R;US) 
COTTON PLANTS 
Improving food and agricultural production. Thailand. Breeding 
for resistance to diseases in cotton: Technical report. Report 
prepared for the Government of the Republic of Thailand, 
18:21583 (R;XA) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVERINGS 
Factors impacting the cost of erosion protection on UMTRA 
sites: Special Study, 18:19316 (R;US) 
CP INVARIANCE 
Induced Chern-Simons term in lattice QCD at finite temperature, 
18:21831 (R;UA) 
CPT THEOREM 
Two topics on physics possibilities at B factories: (1) Measure- 
ment of ¢3 by B — D°K, and (2) test of CPT invariance, 
18:21895 (RA;US) 
CRAB NEBULA 
Search for ultrahigh energy emission from the Crab pul- 
sar/nebula, 18:21756 (R;US) 
CRANES 
Implementation of damped-oscillation crane control for existing 
ac induction motor-driven cranes, 18:20639 (R;US) 
CREEP 
The one-parameter-model - a constitutive equation applied to a 
heat resistant alloy, 18:20273 (R;DE;in German) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY 
Calculational criticality analyses of 10- and 20-MW UF, 
freezer/sublimer vessels, 18:18939 (R;US) 
Workstation experiences in criticality analysis at the Lawrence 
Livermore National Laboratory, 18:20680 (R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
CROPS 
Improving food and agricultural production. Thailand. Screening 
plans for disease resistance: Technical report. Report pre- 
pared for the Government of the Republic of Thailand, 
18:21585 (R;XA) 
Results and advantages of a spatially-variable technology for 
crop yield, 18:20140 (R;US) 
Soils Newsletter. V. 15, no. 2, 18:21593 (I;XA) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUCIBLES 
Plutonium waste recovery, skulls, 18:19078 (R;US) 
Refractory materials, 18:20319 (R;US) 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC FLUIDS 
The Cryogenic Fail-Safe Control System (CRYOFACS): A com- 
prehensive approach to safety in the cryogenic workplace, 
18:20672 (R;US) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOSTATS 
SSC 50 mm collider dipole cryostat design, 18:20847 (R;US) 
CRYSTAL GROWTH 
Dynamic studies of crystal growth using the AFM, 18:20509 
(R;US) 
Kinetic growth of random-like and ballistic-like deposition mod- 
els, 18:22149 (R;XA) 
CRYSTAL LATTICES 
See also CUBIC LATTICES 
Lattice relaxation theory of localized excitations in quasi-one- 
dimensional systems, 18:22150 (R;XA) 


CURRICULUM GUIDES 


CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
METAMORPHIC ROCKS 
CRYSTALLOGRAPHY 

Compilation of temperature factors of cubic compounds, 
18:20506 (R;PK) 

Molecular-beam epitaxial growth and ion-beam analysis sys- 
tems for functional materials research, 18:19375 (lA;JP) 

Single crystal diffraction, 18:22161 (RA;US) 

CRYSTALS 

See aiso LIQUID CRYSTALS 

Radiation damage in cesium iodide and other scintillating crys- 
tals, 18:20447 (RA;US) 

Recovery of distributions in structure damage depth from electron 
channeling energy dependences. (Taken into account of fast 
true secondary electron effect), 18:22193 (IA;RU;In Russian) 

Solid stratificated surface sputtering by light ions, 18:22190 
(IA;RU;In Russian) 

Surface layer-by-layer analysis by reflected electron spec- 
troscopy, 18:20562 (IA;RU;In Russian) 

CUBIC LATTICES 

See also BCC LATTICES 

Compilation of temperature factors of cubic compounds, 
18:20506 (R;PK) 

CULTURAL OBJECTS 

Inter and intrasite analyses of cultural materials from U20aw, Nye 

County, Nevada: Technical report No. 66, 18:20018 (R;US) 
CULTURAL RESOURCES 

1987 annual report to the Advisory Council on Historic Preser- 
vation and the Colorado State Historic Preservation Officer on 
the Department of Energy's cultural resource activities at Col- 
orado UMTRA Project sites, 18:19299 (R;US) 

Annual report to the Advisory Council on Historic Preservation 
and the Colorado State Historic Preservation Officer on the US 
Department of Energy’s cultural resource activities at Colorado 
UMTRA Project sites, January—-December 1991 (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19300 (R;US) 

CUPRATES 

lon channeling peculiarity in YBapCu;07_6 crystals, 18:22186 
(IA;RU;In Russian) 

Place of Li atoms in Nd2CuO,_; lattice, 18:22185 (IA;RU;In 
Russian) 

Precise measurement of oxygen profile in oxide films with the 
help of the resonance in the 3,045 MeV helium ion elastic 
scattering, 18:20330 (IA;RU;In Russian) 

Study of HTS multilayer crystal structure by average energy ion 
scattering, 18:20332 (IA;RU;In Russian) 

Study of Lap_,Sr,CuO,4_ crystal oxygen subsystem, 18:20333 
(IA;RU;In Russian) 

Study of NdoCuO,_; crystal structure, 18:22167 (IA;RU;In Rus- 
sian) 

CURIUM 245 TARGET 

Charge distribution in low energy fission of actinides, 18:22043 

(IA;IN) 
CURRENT ALGEBRA 

Further on the current algebra of WZNW models at and away 

from criticality, 18:21788 (R;XA) 
CURRENT-DRIVE HEATING 

[Travel to Belgium on radiofrequency heating and current drive 
of fusion devices]: Foreign trip report, July 1-16, 1992, 
18:22277 (R;US) 

[Travel to Brussels on rf theory and modelling results on ra- 
diofrequency heating and current drive of fusion devices]: 
Foreign trip report, July 5—11, 1992, 18:22276 (R;US) 

CURRENTS (ELECTRIC) 

See ELECTRIC CURRENTS 
CURRENTS (NEUTRAL) 

See NEUTRAL CURRENTS 
CURRICULUM GUIDES 

Proposal to develop guides for high school teachers on Global 
Systems Science: Final project report (Final project report.), 
18:20003 (R;US) 
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CUTTING TOOLS 


CUTTING TOOLS 

Analysis of results obtained with different cutting techniques and 
associated filtration systems for the dismantling of radioactive 
metallic components, 18:20655 (R;XE) 

Knowledge base technology for CT-DIMS: Report 1, 18:20657 
(R;US) 

[Cutting parameteis with Lasag lasers]: Foreign trip report, 
February 23—March 2, 1993, 18:20720 (R;US) 

CYCLASES 

Carotenoid biosynthesis in bacteria: In vitro studies of a crt/bch 
transcription factor from Rhodobacter capsulatus and 
carotenoid enzymes from Erwinia herbicola, 18:21351 (R;US) 

CYCLOALKANES 

Diosmacycloalkanes as models for the formation of hydrocar- 
bons from surface methylenes: Progress report, November 1, 
1992—October 31, 1993, 18:20545 (R;US) 

CYCLOPENTADIENE 

Aromatic-radical oxidation chemistry: Progress report, 18:20547 

(R;US) 
CYCLOTRONS 

See also MICROTRONS 

60-inch cyclotron, 18:20764 (RA;US) 

A formulation of spiral inflector design and its application to SF 
cyclotron, 18:20870 (R;JP) 

A study of the activities of the INS 160cmFM/FF cyclotron 
through the publication of scientific papers and the citation, 
18:20788 (R:JP;in Japanese) 

Control system of JAERI AVF cyclotron, 18:20780 (IA;JP) 

Enhanced focussing in cyclotrons by radial and azimuthal varia- 
tion in magnetic field, 18:20816 (IA;IN) 

First results of beam generation test for JAERI AVF cyclotron, 
18:20809 (IA;JP) 

Knowledge based operation assist system for JAERI AVF cy- 
clotron, 18:20781 (IA;JP) 

Orbit analysis of the spiral inflector for cyclotrons, 18:20819 (R;JP) 

Properties of cyclotron beams for modification of materials, 
18:20813 (IA;JP 

CYLINDERS 
The general gravitational potential field of a homogeneous cylin- 
der rotating about its axis, 18:21711 (R;XA) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROMES 

Enzymes of respiratory iron oxidation: Progress report, March 
1990—June 1992, 18:21344 (R;US) 

Organization of the three cytochrome P450 subfamilies on 
19q13.2, 18:21420 (RA;US) 


D 


D CODES 
Assessment of dose during an SGTR, 18:19921 (R;US) 
D MESONS 
Results from CESR, 18:20879 (RA;JP) 
D PLUS RESONANCES 
See DMESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DAMS 
Simpie analysis of arch dams, 18:19430 (R;IT) 
Sonic tomography for large civil structure diagnostics, 18:19433 
(R;IT;In Italian) 
DATA 
See also DATA COMPILATION 
Comparison of four-point operational method to the nine-point 


least squares method for data in rectangular array, 18:22644 
(RA;US) 
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Operational interpolation of an unusual three-dimensional de- 
sign, 18:22645 (RA;US) 
Some formulae for estimating tracking errors, 18:20910 (RA;US) 
DATA ACQUISITION SYSTEMS 
An online data acquisition system for VAX computer, 18:22640 
(IA;IN) 
Computer Applications Group FY91 final report, February 11, 
1991—September 30, 1991, 18:19126 (R;US) 
Functional performance requirements for seismic network up- 
grade, 18:19958 (R;US) 
Modal testing using a full instrumentation technique, 18:21076 
(R;US) 
Multiple, multi-dimensional data acquisition and analysis system 
SHINE, 18:20919 (R;JP;In Japanese) 
Remote vehicle survey tool, 18:20645 (R;US) 
Results and advantages of a spatially-variable technology for 
crop yield, 18:20140 (R;US) 
Widget: A data acquisition system for a balloon borne Si particle 
calorimeter, 18:21003 (R;XA) 
DATA BASE MANAGEMENT 
Ceramics Technology Project database: September 1991 
summary report (Materials for piston ring-cylinder liner for ad- 
vanced heat/diesel engines.), 18:20353 (R;US) 
Data management tools for genomic applications: A status re- 
port, 18:21394 (RA;US) 
Data management tools for laboratory information management 
systems, 18:21395 (RA;US) 
DATA COMPILATION 
ANDEX. A PC software assisting the nuclear data compilation in 
EXFOR, 18:22019 (R;XA) 
DATA COVARIANCES 
Operational interpolation of an unusual three-dimensional de- 
sign, 18:22645 (RA;US) 
DATA PROCESSING 
Computing environments, interactive graphics and nonparamet- 
ric methods for data analysis: Final report, [July 15, 
1988—July 15, 1992], 18:22560 (R;US) 
PDBView user's manual for PDBView Version 2.0: Revision 1, 
18:22625 (R;US) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION SYSTEMS 
Advanced measurement, communication and information sys- 
tems using data fusion techniques, 18:19971 (RA;US) 
CALS Test Network Sacramento Air Logistics Center CALS/EDI 
Transfer Test Number 2: Quick short test report (Computer- 
aided Acquisition and Logistic Support (CALS)), 18:21090 
(R;US) 
DATA-FLOW PROCESSING 
Implementing error-valued semantics for dataflow languages on 
imperative machines, 18:22617 (R;US) 
DAUGHTER PRODUCTS 
Experimental limits on the probabilities of double beta pro- 
cesses, 18:21969 (R;UA;In Russian) 
DC TO AC INVERTERS 
See INVERTERS 
DE SITTER GROUP 
Finite-dimensional singletons of the quantum anti de Sitter alge- 
bra, 18:21723 (R;XA) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DEBYE TEMPERATURE 
Compilation of temperature factors of cubic compounds, 
18:20506 (R;PK) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECARBOXYLASE 
See DECARBOXYLASES 
DECARBOXYLASES 
Current concepts on the physiology and genetics of 
neurotransmitters-mediating enzyme-aromatic L-amino acid 
decarboxylase, 18:21589 (R;XA) 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 





DECISION MAKING 

AHP Version 5.1 user's manual, 18:22537 (R;US) 

Design, development, and testing of an automated knowledge- 
acquisition tool to aid problem solving, decision making, and 
planning, 18:22532 (R;US) 

DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

Decontamination and Decommissioning technology assess- 
ment, 18:19067 (R;US) 

Nuclear facility decommissioning and site remedial actions: A 
selected bibliography, Volume 13: Part 2, Indexes: Environ- 
mental Restoration Program, 18:19322 (R;US) 

Nuclear facility decommissioning and site remedial actions: A 
selected bibliography, Volume 13: Part 1, Main text: Environ- 
mental Restoration Program, 18:19321 (R;US) 

DECONTAMINATION 

Decontamination and Decommissioning technology assess- 
ment, 18:19067 (R;US) 

Industrial scale application of optimized segmenting, decontami- 
nation and acid regeneration processes, 18:19537 (R;XE;In 
German) 

DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 

[Reaction mechanism studies of heavy ion induced nuclear re- 
actions}: Annual progress report, [January 1992—February 
1993], 18:22008 (R;:US) 

DEEP INELASTIC SCATTERING 

A fifth order perturbative solution to the Gribov-Lipatov equation, 

18:21849 (R;DE) 
DEFECTS 

Ultrasonic inspection, material noise and surface roughness, 

18:20711 (R;US) 
DEFORMED NUCLEI 

Spectroscopy of very neutron-deficient hafnium and tungsten 
isotopes, 18:21935 (R;AU) 

Theoretical studies in nuclear structure: Progress report, De- 
cember 1, 1991—November 30, 1992, 18:21940 (R;US) 

[Travel to Italy regarding meeting on 4x-high resolution gamma- 
ray spectroscopy]: Foreign trip report, September 18-30, 
1991, 18:21035 (R;US) 

DEGASSING 
RHIC detector beam-pipe pressures in time, 18:20842 (R;US) 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELFT HOGER ONDERWIJS REACTOR 
See HOR REACTOR 
DELTA RESONANCES (MESON) 
See MESONS 
DENITRIFICATION 

See also SELECTIVE CATALYTIC REDUCTION 

Microbial reduction of SOz and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, June 11, 
1992-—September 11, 1992, 18:19503 (R;US) 

DENMARK 

Emission of greenhouse gases in Denmark 1975-90 with special 
reference to the contributions from the energy sector, 
18:21184 (R;DK;in Danish) 

Environmental radioactivity in Denmark 1990 and 1991, 
18:21259 (R;DK) 

Establishment of a communal biomass conversion plant in the 
municipal area of Sydthy, 18:19427 (R;DK;in Danish) 

Middle to Late Jurassic basin evolution and sandstone reservoir 
distribution in the Danish Central Trough: A contribution to the 
EFP-90 project: Upper Jurassic sandstone reservoirs in the 
Danish Central Trough, 18:18826 (R;DK) 

Sequence stratigraphy of Upper Jurassic reservoir sandstones 
in the northern part of the Danish Central Trough: A contribu- 
tion to the EFP-90 project: Upper Jurassic sandstone 
reservoirs in the Danish Central Trough, 18:18827 (R;DK) 


DETECTORS (RADIATION) 


Solar walls in Denmark: Status report concerning research, de- 
velopment and demonstration, 18:19456 (R;DK;In Danish) 

Upper jurassic sandstone reservoirs in the Danish Central 
Trough: Final report addressed to the Ministry of Energy, 
18:18828 (R;DK;in Danish) 

DENSITY 

Commercialization of atom interferometers for borehole gravity 
gradiometry: Quarterly report, January-March 1993, 
18:21688 (R;US) 

NUMDEN: Calculating Atomic Number Densities for Uranium, 
18:22580 (CM;US) 

DENSITY (PLASMA) 
See PLASMA DENSITY 
DENSITY MATRIX 
On a new method to diagonalize non-oriented spin-1 density 
matrices, 18:21945 (IA;IN) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITS 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1992- 
February 28, 1993, 18:18819 (R;US) 

Research on fundamental aspects of inorganic vapor and parti- 
cle deposition in coal-fired systems: Quarterly technical 
report, December 6, 1991—March 5, 1992, 18:18807 (R;US) 

DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESALINATION 
Improved solvents for seawater desalination (the Purag process): 
Final report, June 7, 1988—June 6, 1991, 18:21287 (R;US) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 
Study of parameters affecting the performance of solar desic- 
cant cooling systems, 18:19459 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFOVIBRIO 

Microbial reduction of SO2 and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, June 11, 
1992-September 11, 1992, 18:19503 (R;US) 

DESULFURIZATION 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 1, Quarterly report No. 6, February 1, 1992—April 
30, 1992, 18:19512 (R;US) 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 1, Quarterly report No. 5, November 1, 
1991—January 31, 1992, 18:19511 (R;US) ; 

High SO2 removal efficiency testing: Technical progress report 
[October 1—-December 31, 1992], 18:19516 (R;US) 

LIFAC Sorbent injection Desuifurization Demonstration Project: 
Quarterly report No. 9, October-December 1992, 18:19514 
(R;US) 

Microbial reduction of SO2 and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, June 11, 
1992-September 11, 1992, 18:19503 (R;US) 

Sulphur capture by co-firing sulphur containing fuels with bio- 
mass fuels - optimization, 18:21188 (R;SE;in Swedish) 

DETECTION (FAILED ELEMENT) 

See FAILED ELEMENT DETECTION 
DETECTION (NUCLEAR EXPLOSIONS) 

See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
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DETONATIONS 


DETONATIONS 
Direct Monte Carlo simulation of the chemical equilibrium com- 
position of detonation products, 18:21093 (R;US) 
Numerical modeling of detonation in solid explosives, 18:21103 
(R;US) 
Polyethylene waste form: Evaluation of explosion and fire haz- 
ards: Final report, 18:19125 (R;US) 
Portable fiber optic coupled doppler interferometer system for 
detonation and shock wave diagnostics, 18:21141 (R;US) 
DETONATORS 
Rocket-triggered lightning studies for the protection of critical 
assets, 18:21100 (R;US) 
Slapper detonator modeling using the PSpice© electrical circuit 
simulator, 18:21099 (R;US) 
DEUTERIUM 
An investigation for identification of factors governing F and P 
phenomenon, 18:22263 (R;IN) 
Calculation of van der Waals bound states for hydrogen iso- 
topes, 18:20490 (RA;US) 
D-T and Dz retention in plastic shells, 18:22508 (R;US) 
Deuterium absorption and material phase characteristics of 
ZroFe, 18:20625 (R;US) 
Dynamics of cluster-molecule interactions, 18:20524 (RA;US) 
Exchange of tritium between water and vapor: Final report, 
18:20557 (R;US) 
Exotic atoms and leptonic conservations: Technical progress re- 
port, February 1, 1990—-January 31, 1991, 18:22137 (R;US) 
Exotic atoms: Technical progress report, February 1, 1992— 
January 31, 1993 (Univ. of Wyoming, Laramie, Wyoming), 
18:22138 (R;US) 
Initial deuterium pellet experiments on FTU, 18:22416 (R;US) 
Kinetics of cluster reactions, 18:20518 (RA;US) 
Physisorption processes, 18:20519 (RA;US) 
Reaction and reorientation of electronically excited H>2(B), 
18:22133 (R;US) 
Reaction of H atoms with benzene in water, 18:20510 (RA;US) 
Removal of deuterium from flowing nitrogen by SAES St 198, 
18:20684 (R;US) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM OXIDE 
See HEAVY WATER 
DEUTERIUM TARGET 
Manifestation of the relativistic effects and conserving currents 
in the interference longitudinally-transverse structure function 
in (€,e’p)-reactions on few-body systems, 18:22082 (R;UA) 
Producing »—d and pt in vacuum, 18:22267 (R;US) 

Study of the continuous spectrum of ®Li and the reaction t@He,d)a 
by the algebraic version of the RGM, 18:21973 (R;UA) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 
DEUTERON BEAMS 
Behavior of deuterium implanted in Ni, Cu and stainless steel 
membranes, 18:19376 (IA;JP) 
DEUTERON REACTIONS 
Vector and tensor analyzing powers in the 2°8Pb(vector 
d,t)?°” Pb reaction at 200 and 360 MeV, 18:22079 (R;FR) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS 
Comparative study of analytical wave-functions for deuteron D- 
state, 18:21946 (1A;IN) 
Subnuclear degrees of freedom in the deuteron, 18:21954 (IA;IN) 
The evaluation of deuteron neutron data, 18:21978 (RA;CN) 
DEVELOPED COUNTRIES 
See also DENMARK 
FEDERAL REPUBLIC OF GERMANY 
FINLAND 
FRANCE 
JAPAN 
NEW ZEALAND 
SWEDEN 
SWITZERLAND 
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USA 
USSR 
UNITED KINGDOM 
Overview of energy issues and options, 18:20075 (R;IT) 
DEVELOPING COUNTRIES 
See also ALGERIA 
ARGENTINA 
INDIA 
INDONESIA 
MEXICO 
MOROCCO 
PHILIPPINES 
POLAND 
REPUBLIC OF KOREA 
SRI LANKA 
THAILAND 
VIET NAM 
Overview of energy issues and options, 18:20075 (R;IT) 
DEVICES 
See EQUIPMENT 
DEVOLATILIZATION 
Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
October-December 1992, 18:18771 (R;US) 
DEVONIAN SHALES 
See BLACK SHALES 
DIAGNOSIS 
Computerized simulation methods for dose reduction, in radiodi- 
agnosis, 18:21554 (1;BR;In Portuguese) 
DIAGNOSTIC TECHNIQUES 
Characterization methods, 18:20399 (RA;US) 
Comparative evaluation of CVD diamond 
18:20397 (RA;US) 
Panel 1 - comparative evaluation of deposition technologies, 
18:20404 (RA;US) 
Perspectives on the potential use of intelligent and adaptive con- 
trols for electric power system operations, 18:19978 (RA;US) 
The importance of input variables to a neural network fault- 
diagnostic system for nuclear power plants, 18:19522 (R;US) 
[Experiments on Angara V]: Foreign trip report, January 16-21, 
1993, 18:21002 (R;US) 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAMONDS 
Application of a hall accelerator for thin film formation, 18:19374 
(IA;JP) 
CVD diamond - fundamental phenomena, 18:20395 (RA;US) 
Characterization methods, 18:20399 (RA;US) 
Comparative evaluation of CVD diamond 
18:20397 (RA;US) 
Diamond and diamond-like films for transportation applications, 
18:20396 (RA;US) 
Diamond films: Historical perspective, 18:20394 (RA;US) 
Introduction, 18:20175 (RA;US) 
lon-beam technologies, 18:20398 (RA;US) 
Panel 1 - comparative evaluation of deposition technologies, 
18:20404 (RA;US) 
Panel 2 - properties of diamond and diamond-like-carbon films, 
18:20401 (RA;US) 
Panel 3 - characterization, 18:20402 (RA;US) 
Panel 4 - applications to transportation, 18:20403 (RA;US) 
Structure and properties of diamond and diamond-like films, 
18:20400 (RA;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DICTIONARIES 
Abbreviations, acronyms, and initialisms frequently used by 
Martin Marietta Energy Systems, Inc., 18:22635 (R;US) 
Handbook of frequently used acronyms and glossary of terms, 
18:22634 (R;US) 
DIELECTRIC MATERIALS 
See also ELECTRETS 


technologies, 


technologies, 





Charge distribution analysis of catalysts under simulated reac- 
tion conditions: Technical progress report, October 1, 
1992—December 31, 1992, 18:21070 (R;US) 
DIELECTRIC TRACK DETECTORS 
Effect of curing cycles on etching and annealing behaviour of 
CR-39 track detection, 18:21008 (IA;IN) 
Production of CR-39 nuclear track microfilters, 18:19387 (IA;JP) 
Solid state nuclear track detectors in the measurement of alpha 
to fission branching ratios of heavy actinides, 18:20983 (R;IN) 
Sup(136)Xe ion track registration in Makrofol-KL polycarbonate, 
18:21009 (IA;IN) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
See also ALLENE 
CYCLOPENTADIENE 
Diosmacycloalkanes as models for the formation of hydrocar- 
bons from surface methylenes: Progress report, November 1, 
1992—October 31, 1993, 18:20545 (R;US) 
DIESEL ENGINES 
Ceramics Technology Project database: September 1991 
summary report (Materials for piston ring-cylinder liner for ad- 
vanced heat/diesel engines.), 18:20353 (R;US) 
Natural gas engine combustion and emissions, 18:20174 
(RA;US) 
Panel 4 - applications to transportation, 18:20403 (RA;US) 
[Testing of diesel engines]: Trip report, March 3-5, 1952, 
18:19817 (R;US) 
DIESEL MOTORS 
See DIESEL ENGINES 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 
A method for finding the periodic solution of autonomous ordi- 
nary differential equations, 18:22589 (R;XA) 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFRACTION DISSOCIATION 
See DIFFRACTION MODELS 
DIFFRACTION MODELS 
Diffraction at collider energies, 18:21854 (R;US) 
DIFFRACTION PRODUCTION 
See DIFFRACTION MODELS 
DIFFUSION 
Surface diffusion: Atomistics and surface morphology (Summary 
of MRS Symposium B panel discussion), 18:20215 (R;US) 
DIGESTER GAS 
See METHANE 
DIGITAL SYSTEMS 
Building a Verilog model for Boundary-Scan architecture, 
18:21037 (R;NO) 
DIMERS 
Calculation of van der Waals bound states for hydrogen iso- 
topes, 18:20490 (RA;US) 
DIODE TRANSISTORS 
See TRANSISTORS 
DIPHENYL KETONE 
See BENZOPHENONE 
DIRAC EQUATION 
Fermions near two-dimensional surfaces, 18:21805 (R;NO) 
Relativistic-quantum particles for bound-states and 
scattered-states wave solutions - suitable for high-energy- 
particle-accelerators, 18:20817 (IA;IN) 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECTIONAL DRILLING 
Drilling sideways: A review of horizontal well technology and its 
domestic application, 18:18852 (R;US) 
Evaluation of gas bearing formations in the Greater Green river 
basin for horizontal well applications, 18:18897 (RA;US) 
Horizontal drilling in shallow reservoirs, 18:18905 (RA;US) 
Horizontal drilling in shallow, geologically complex reservoirs, 
18:18906 (RA;US) 


DIVERTORS 


Horizontal drilling in the lower Glen Rose formation, Maverick 
County, Texas, 18:18907 (RA;US) 

Horizontal well site evaluations in eastern Ohio, eastern Col- 
orado, and western Texas, 18:18896 (RA;US) 

DISCHARGES (ELECTRIC) 

See ELECTRIC DISCHARGES 
DISCHARGES (IONIZATION) 

See IONIZATION 
DISCHARGES (WASTES) 

See WASTE DISPOSAL 
DISCHARGING (REACTOR) 

See REACTOR FUELING 
DISEASES 

See also NEOPLASMS 

NERVOUS SYSTEM DISEASES 

Construction and use of high resolution cytogenetic and genetic 
maps and human chromosome 16, 18:21472 (RA;US) 

Genome-wide insertional mutagenesis and the molecular analy- 
sis and mapping of disease-related genes in humans and 
mice, 18:21462 (RA;US) 

Isolation of the EPM1 gene, 18:21534 (RA;US) 

Physical mapping, marker saturation and identification of tran- 
scribed sequences from a YAC in Xq28, 18:21517 (RA;US) 

Surveys of state insurance commissioners and insurance com- 
pany medical directors on the use of genetic information in life 
insurance; review of related legislation, 18:21508 (RA;US) 

Working group on ethics and the use of genetic information, 
18:21480 (RA;US) 

DISPERSANTS (CHEMICAL) 

See SURFACTANTS 

DISPLACEMENT FLUIDS 

[The physics of pattern formation of liquid interfaces], 18:20695 

(R;US) 
DISPLACEMENT GAGES 
Advanced coordinate measuring machine at Sandia National 
Laboratories/California, 18:21078 (R;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPOSAL WELLS 
Drilling surveillance and geomechanical experiments in deep 
boreholes in salt, 18:19094 (R;XE) 
DISPROPORTIONATION 
See OXIDATION 
DISSOCIATING GASES 

C.A.R.S. monitor of fragmentation and secondary reactions dur- 
ing U.V. laser induced decomposition of benzene, 18:21176 
(R;IT) 

DISSOLVED MATERIALS 

See SOLUTES 

DISSOLVED OXYGEN 
See OXYGEN 
DISTANCE 

See also INTERACTION RANGE 

Fluorescence in situ hybridization mapping in interphase chro- 
matin, 18:21529 (RA;US) 

DISTRIBUTION 

Energy Information Administration New Releases, January— 

February 1998, 18:22633 (R;US) 
DISTRICT COOLING 

Renewable energy for America’s cities: Advanced Community 
Energy Systems Proposed Research, Development and 
Demonstration Program, 18:20157 (R;US) 

DISTRICT HEATING 

Low temperature system: Connection of a low temperature sys- 
tem to an existing district heating network. Evaluation project, 
18:20163 (R;DK;In Danish) 

Renewable energy for America’s cities: Advanced Community 
Energy Systems Proposed Research, Development and 
Demonstration Program, 18:20157 (R;US) 

The Department of Energy District Heating and Cooling program: 
A decade (1982-1992) of accomplishments, 18:20158 (R;US) 

DIVERTORS 

Electron beam irradiation experiments of a divertor module at 

KFA, 18:22489 (R;JP;in Japanese) 
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DIVERTORS 


[Experimental approach to the physics of the high density diver- 
tor}: Foreign trip report, February 23—March 4, 1993, 
18:22430 (R;US) 

[High heat flux and plasma surface interactions research]: For- 
eign trip report, November 14-28, 1992, 18:22434 (R;US) 

DNA 
Amplification 

A fast thermal cycler utilizing standard microtiter plates, 
18:21385 (RA;US) 

Automated determination of PCR-amplified DNA concentrations 
by fluorescence detection, 18:21390 (RA:‘US) 

Automation of gel-based PCR assays, 18:21389 (RA;US) 

Efficient clone arraying and high-throughput PCR of cDNA in- 
serts, 18:21437 (RA;US) 

PCR mapping of human cDNA clones, 18:21514 (RA;US) 

The use of modified streptavidins in genome mapping, sequenc- 
ing, and other sensitive analyses, 18:21356 (RA;US) 

Automation 

A fast thermal cycler utilizing standard microtiter plates, 

18:21385 (RA;US) 
Chemical Preparation 

Synthesis of fluorescent DNA for sequencing by single molecule 

detection, 18:21354 (RA;US) 
Detection 

Fluorescence gel mobility-shift assay: Radioisotopic-sensitivity 
detection of DNA-binding protein interactions with stable dye- 
DNA intercalation complexes, 18:21451 (RA;US) 

Distance 

A physical and genetic map of human chromosome 21: A pre- 

lude to sequence, 18:21400 (RA;US) 
Electrophoresis 

Electrophoretic separation of DNA fragments in ultrathin planar- 
format linear polyacrylamide, 18:21505 (RA;US) 

Modification of electrophoresis conditions for optimizing analysis 
of stable isotope labeled DNA, 18:21456 (RA;US) 

Multiplexed fluorescence detector for capillary electrophoresis 
using axial optical fiber illumination, 18:21434 (RA;US) 

Optimization of field inversion gel electrophoresis for separation 
below 150 kb, 18:21518 (RA;US) 

[The Fourth International Symposium on High Performance 
Capillary Electrophoresis; and laser spectroscopy, envi- 
ronmental and biological separations problems, The 
Netherlands, Germany, Switzerland, and France]: Foreign trip 
report, February 7-22, 1992, 18:21352 (R;US) 

Fluorescence 

Fluorescent DNA intercalation complexes with heterodimeric 
dyes designed for energy transfer: Preparation and applica- 
tions, 18:20570 (RA;US) 

Synthesis of fluorescent DNA for sequencing by single molecule 
detection, 18:21354 (RA;US) 

Fragmentation 

Development of mass spectrometry detectors, 18:21380 (RA;US) 

Rapid shotgun cloning utilizing the two base restriction endonu- 
clease cCvi/JI, 18:21509 (RA;US) 

Genetic Mapping 

Atomic force microscopy of biochemically tagged DNA, 
18:21399 (RA;US) 

Site-specific endonucleases for human genome mapping, 
18:21500 (RA;US) 

Hybridization 

The isolation and mapping of chromosome 21 cDNA clones, 

18:21381 (RA;US) 
Hydrolysis 

Cancer and the genome exposure reaction, 18:21516 (RA;US) 

lon Cyclotron Resonance Spectroscopy 

A new mass spectrometric approach to high speed DNA se- 
quencing, 18:20496 (RA;US) 

lon Spectroscopy 

Analysis of oligodeoxynucleotides by matrix assisted laser des- 
orptior/ionization mass spectrometry and its potential for DNA 
sequencing, 18:20501 (RA;US) 

Modification of electrophoresis conditions for optimizing analysis 
of stable isotope labeled DNA, 18:21456 (RA;US) 
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Labelling 

Analysis of iron, tin and lanthanide labeled DNA by resonance 
ionization spectroscopy (RIS) for genome mapping and se- 
quencing, 18:21458 (RA:US) 

Atomic force microscopy of biochemically tagged DNA, 
18:21399 (RA;US) 

Luminescent lanthanide ion complexes as labels for DNA se- 
quencing and mapping, 18:20573 (RA;US) 

Resonance ionization spectroscopy: A new analytical technique 
for genome mapping and sequencing, 18:20497 (RA;US) 

Mapping 
DNA map assembly workshop, 18:21448 (RA;US) 
Oligonucleotide arrays for DNA analysis, 18:21457 (RA:US) 
Mass Spectroscopy 

A new mass spectrometric approach to high speed DNA se- 
quencing, 18:20496 (RA;US) 

Analysis of oligodeoxynucleotides by matrix assisted laser des- 
orption/ionization mass spectrometry and its potential for DNA 
sequencing, 18:20501 (RA;US) 

DNA and biopolymer analysis using laser mass spectrometry 
approaches, 18:20462 (RA;US) 

DNA sequencing by laser mass spectrometry, 18:21452 (RA;US) 

Matrix-assisted laser desorption mass spectrometry of oligonu- 
cleotides, 18:20502 (RA;US) 

Time-of-flight mass spectrometry of DNA for accelerated se- 
quencing, 18:21519 (RA;US) 

Microscopy 

Atomic force microscopy of biochemically tagged DNA, 

18:21399 (RA;US) 
Mobility 

Electrophoretic separation of DNA fragments in ultrathin planar- 

format linear polyacrylamide, 18:21505 (RA;US) 
Multiplexers 

Multiplexed fluorescence detector for capillary electrophoresis 

using axial optical fiber illumination, 18:21434 (RA;US) 
Orientation 

A physical and genetic map of human chromosome 21: A pre- 

lude to sequence, 18:21400 (RA;US) 
Polymerization 

Accessory proteins of bacteriophage T7: Escherichia coli thiore- 
doxin, T7 helicase, and T7 DNA binding protein, 18:21355 
(RA;US) 

Scanning Electron Microscopy 

Scanning probe microscopy of complete plasmids, 18:20572 

(RA;US) 
Separation Processes 

Electrophoretic separation of DNA fragments in ultrathin planar- 

format linear polyacrylamide, 18:21505 (RA;US) 
Size 

A physical and genetic map of human chromosome 21: A pre- 
lude to sequence, 18:21400 (RA;US) 

DNA fragment sizing by flow cytometry, 18:21369 (RA;US) 

Stability 
Sequencing by hybridization with oligonucleotide matrix, 
18:21511 (RA;US) 
Structural Chemical Analysis 
Cancer and the genome exposure reaction, 18:21516 (RA;US) 
Thin Films 

Time-of-flight mass spectrometry of DNA for accelerated se- 

quencing, 18:21519 (RA;US) 
DNA ADDUCTS 

Matrix-assisted laser desorption mass spectrometry for the struc- 
tural characterization of oligonucleotides, 18:20495 (RA;US) 

Solid-matrix luminescence analysis: Progress report, 1 Novem- 
ber 1991-15 January 1993, 18:21677 (R;US) 

DNA HYBRIDIZATION 

See also DNA-CLONING 

Automated multiplex sequencing, proteins, cDNAs, and tandem 
repeats, 18:21510 (RA;US) 

Development of larger scale systems for the genome project, 
18:21466 (RA;US) 


Efficient clone arraying and high-throughput PCR of cDNA in- 
serts, 18:21437 (RA;US) 





DNA MISMATCH 

A method for heterozygous carrier screening using an E. coli 
mismatch binding protein mutS, 18:21392 (RA;US) 

Comparative mutagenesis of human cells in vivo and in vitro: 
Progress report, November 1, 1992—April 30, 1993, 18:21613 
(R;US) 

Repair of mismatched basepairs in mammalian DNA: Progress 
report, March 1, 1990—February 28, 1991, 18:21348 (R;US) 

DNA REPAIR 

DNA repair mechanism in radioresistant bacteria, 18:21635 
(RA;JP;In Japanese) 

Sequence determination and analysis of the human and mouse 
XRCCI DNA repair gene regions, 18:21422 (RA;US) 

The human DNA repair genes, ERCC, 18:21636 (RA;JP;In 
Japanese) 

DNA SEQUENCING 

To compare data on the cDNA sequence of murine 6, integrin 
subunit: Foreign trip report, May 1-18, 1992, 18:21353 (R;US) 

[The Fourth International Symposium on High Performance 
Capillary Electrophoresis; and laser spectroscopy, envi- 
ronmental and biological separations problems, The 
Netherlands, Germany, Switzerland, and France]: Foreign trip 
report, February 7-22, 1992, 18:21352 (R;US) 

Algorithms 

Applying machine learning techniques to DNA sequence analy- 
sis, 18:21521 (RA;US) 

Comparison of special purpose computer hardware and stan- 
dard software methods for sequence comparison, 18:21492 
(RA;US) 

Computer-assisted studies on human repetitive DNA, 18:21497 
(RA;US) 

Efficient algorithms and data structures in support of DNA map- 
ping and sequence analysis, 18:21540 (RA;US) 

Linguistic analysis of DNA, 18:21520 (RA;US) 

Optimization tools for DNA fragment assembly: Algorithm com- 
parison, 18:21441 (RA;US) 

Robust shotgun DNA sequence assembly, 18:21449 (RA;US) 

Software for sequence assembly based on the directed ap- 
proach, 18:21404 (RA;US) 

Automation 

An automated liquid handling/gel loading system capable of 
pipetting sample volumes less than one microliter, 18:21471 
(RA;US) 

An imaging station designed to operate in an integrated system 
performing large scale directed sequencing and physical 
mapping, 18:21387 (RA;US) 

Automated multiplex sequencing, proteins, cDNAs, and tandem 
repeats, 18:21510 (RA;US) 

Automation of a large-scale directed sequencing strategy, 
18:21386 (RA;US) 

Automation of a large-scale multiplex sequencing process, 
18:21485 (RA;US) 

Automation of gel-based PCR assays, 18:21389 (RA;US) 

Beckman biomek workstation program development, 18:21453 
(RA;US) 

Capillary array electrophoresis using confocal fluorescence de- 
tection: An approach to high-speed, high-throughput DNA 
sequencing, 18:21495 (RA;US) 

Construction of a sequence-tagged site map for human chromo- 
some 11 - manual and automated approaches, 18:21526 
(RA;US) 

DNA sequencing by single molecule detection of labeled nu- 
cleotides sequentially cleaved from a single strand of DNA, 
18:21370 (RA;US) 

Genomic sequencing by ligation-mediated PCR, 18:21528 
(RA;US) 

High capacity semi-automated DNA sequencing, 18:21478 
(RA;US) 

High speed DNA sequencing by horizontal ultrathin gel elec- 
trophoresis (HUGE), 18:21525 (RA;US) 

High speed sample preparation in a capillary based instrument, 
18:21527 (RA;US) 

Informatics for LBL’s human genome center, 18:21401 (RA;US) 

Large scale sequence analysis, 18:21406 (RA;US) 


DNA SEQUENCING 
Electrophoresis 


Large-scale DNA sequencing, 18:21494 (RA;US) 
PCR mapping of human cDNA clones, 18:21514 (RA;US) 
Primer walking with strings of contiguous hexamers, 18:21439 
(RA;US) 
Prototype automated instrumentation for the human genome 
project, 18:21484 (RA;US) 
Sequencing by hybridization with oligonucleotide matrix, 
18:21511 (RA;US) 
Single molecule detection using charge-coupled device array 
technology, 18:20499 (RA;US) 
Synthesis of fluorescent DNA for sequencing by single molecule 
detection, 18:21354 (RA;US) 
System integration of automated modules for large-scale map- 
ping and sequencing, 18:21398 (RA;US) 
The first sequencing by hybridization (SBH) production line in 
use for gene sorting, 18:21436 (RA;US) 
Use of a general-purpose robot at the LBL Human Genome 
Center, 18:21403 (RA;US) 
Chemiluminescence 
Chemiluminescent DNA sequencing using multiplex labeling, 
18:21507 (RA;US) 
Chemiluminescent DNA sequencing with 1,2-dioxetane sub- 
strates, 18:21506 (RA;US) 
Rapid image analysis of radioisotopic and chemiluminescent 
samples, 18:21513 (RA;US) 
Computer Graphics 
GRM: A genome reconstruction environment to support large- 
scale DNA sequencing, 18:21493 (RA;US) 
Computerized Control Systems 
Automation of a large-scale directed sequencing strategy, 
18:21386 (RA;US) 
Data Base Management 
A loosely-coupled, distributed laboratory notebook for the cDNA 
community, 18:21377 (RA;US) 
A physical mapping database for the Macintosh: The genome 
notebook, 18:21475 (RA;US) 
Accessing integrated genomic data using GRACE, 18:21438 
(RA;US) 
Automated multiplex sequencing, proteins, cDNAs, and tandem 
repeats, 18:21510 (RA;US) 
GRM: A genome reconstruction environment to support large- 
scale DNA sequencing, 18:21493 (RA;US) 
HGCdb: A database for human DNA sequence information, 
18:21391 (RA;US) 
Informatics for LBL’s human genome center, 18:21401 (RA;US) 
Software for sequence assembly based on the directed ap- 
proach, 18:21404 (RA;US) 
Densitometers 
Development of a real-time, direct scanner-reader for DNA se- 
quencing films, 18:21455 (RA;US) 
Dna Hybridization 
Oligonucleotide arrays for DNA analysis, 18:21457 (RA;US) 
Oligonucleotide arrays for hybridization analysis, 18:20574 
(RA;US) 
Sequencing by hybridization: Methods to generate large arrays 
of oligonucleotides, 18:20571 (RA;US) 
Sequencing by hybridization: Towards large-scale compilation 
of human cDNA signatures, 18:21435 (RA;US) 
The first sequencing by hybridization (SBH) production line in 
use for gene sorting, 18:21436 (RA;US) 
The use of modified streptavidins in genome mapping, sequenc- 
ing, and other sensitive analyses, 18:21356 (RA;US) 
Efficiency 
Primer walking with strings of contiguous hexamers, 18:21439 
(RA;US) 
Electrophoresis 
An automated liquid handling/gel loading system capable of 
pipetting sample volumes less than one microliter, 18:21471 
(RA;US) 
Capillary electrophoresis with replaceable linear polyacrylamide 
for DNA sequencing and restriction analysis, 18:21468 (RA;US) 
High speed DNA sequencing by horizontal ultrathin gel elec- 
trophoresis (HUGE), 18:21525 (RA;US) 
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DNA SEQUENCING 
Electrophoresis 


High speed separation of DNA sequencing fragments by capil- 
lary gel electrophoresis, 18:21479 (RA;US) 

Optimization of field inversion gel electrophoresis for separation 
below 150 kb, 18:21518 (RA;US) 

Errors 

A statistical approach to the detection of overlap and alignment 

of DNA fragments, 18:21465 (RA;US) 
Expert Systems 

Gene recognition and assembly in the GRAIL system, 18:21539 
(RA;US) 

Fluorescence Spectroscopy 

Capillary electrophoresis with replaceable linear polyacrylamide 
for DNA sequencing and restriction analysis, 18:21468 (RA;US) 

High speed DNA sequencing by horizontal ultrathin gel elec- 
trophoresis (HUGE), 18:21525 (RA;US) 

Rapid, high-throughput DNA sequencing using confocal fluores- 
cence imaging of capillary arrays, 18:20498 (RA;US) 

Single molecule detection using charge-coupled device array 
technology, 18:20499 (RA;US) 

image Processing 

Rapid image analysis of radioisotopic and chemiluminescent 

samples, 18:21513 (RA;US) 
lon Cyclotron Resonance Spectroscopy 

A new mass spectrometric approach to high speed DNA se- 
quencing, 18:20496 (RA;US) 

lon Spectroscopy 

Analysis of iron, tin and lanthanide labeled DNA by resonance 
ionization spectroscopy (RIS) for genome mapping and se- 
quencing, 18:21458 (RA;US) 

Analysis of oligodeoxynucieotides by matrix assisted laser des- 
orption/ionization mass spectrometry and its potential for DNA 
sequencing, 18:20501 (RA;US) 

Mass Spectroscopy 

A new mass spectrometric approach to high speed DNA se- 
quencing, 18:20496 (RA;US) 

Analysis of oligodeoxynucleotides by matrix assisted laser des- 
orptiorvionization mass spectrometry and its potential for DNA 
sequencing, 18:20501 (RA;US) 

DNA sequencing by laser mass spectrometry, 18:21452 (RA;US) 

Matrix-assisted laser desorption mass spectrometry of oligonu- 
cleotides, 18:20502 (RA;US) 

Time-of-flight mass spectrometry of DNA for accelerated se- 
quencing, 18:21519 (RA;US) 

Mathematical Logic 
Linguistic analysis of DNA, 18:21520 (RA;US) 
Microscopy 

Gene sequencing by scanning molecular excitation microscopy: 

A progress report, 18:21501 (RA;US) 
Neural Networks 

Applying machine learning techniques to DNA sequence analy- 
sis, 18:21521 (RA;US) 

X/Gene™: Massively parallel and distributed sequence analysis 
on heterogenous unix networks, 18:21491 (RA;US) 

Optimization 

Biological aspects of directed large scale genomic sequencing 
at LBL, 18:21396 (RA;US) 

Multiplexed fluorescence detector for capillary electrophoresis 
using axial optical fiber illumination, 18:21434 (RA;US) 

Robust shotgun DNA sequence assembly, 18:21449 (RA;US) 

Orientation 

Methods for normalization of cDNA libraries and for isolation of 

chromosome-specific cDNAs, 18:21470 (RA;US) 
Parallel Processing 

Large scale sequence analysis, 18:21406 (RA;US) 

Low-cost massively parallel neurocomputing for pattern recogni- 
tion in macromolecular sequences, 18:21490 (RA;US) 

X/Gene™: Massively parallel and distributed sequence analysis 
on heterogenous unix networks, 18:21491 (RA;US) 

Programming 

Software for sequence assembly based on the directed ap- 

proach, 18:21404 (RA;US) 
Programming Languages 

GRM: A genome reconstruction environment to support large- 

scale DNA sequencing, 18:21493 (RA;US) 
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Resonance lonization Mass Spectroscopy 

Resonance ionization spectroscopy: A new analytical technique 

for genome mapping and sequencing, 18:20497 (RA;US) 
Statistical Models 

A statistical approach to the detection of overlap and alignment 

of DNA fragments, 18:21465 (RA;US) 
Substrates 

Chemiluminescent DNA sequencing using multiplex labeling, 
18:21507 (RA;US) 

Chemiluminescent DNA sequencing with 1,2-dioxetane sub- 
strates, 18:21506 (RA;US) 

DNA-CLONING 

Development of larger scale systems for the genome project, 
18:21466 (RA;US) 

Efficient clone arraying and high-throughput PCR of cDNA in- 
serts, 18:21437 (RA;US) 

Genetic analysis of YAC integrity following yeast transformation 
and mitotic growth, 18:21371 (RA;US) 

Methods for normalization of cDNA libraries and for isolation of 
chromosome-specific cDNAs, 18:21470 (RA;US) 

DOCUMENT RETRIEVAL 

See INFORMATION RETRIEVAL 
DOLOMITE 

Coal ash/sorbent behavior testing, 18:18787 (RA;US) 
DOMAIN STRUCTURE 

Stability and dynamics of spatio-temporal structures: Progress 
report, September 15, 1992—September 15, 1993, 18:22142 
(R;US) 

DOMESTIC ANIMALS 

See also CATTLE 

GOATS 

Animal Production and Health Newsletter. No. 17, 18:21590 (1;XA) 
DOMESTIC WASTES 

See MUNICIPAL WASTES 
DONALD C. COOK-2 REACTOR 

See COOK-2 REACTOR 
DOPED MATERIALS 

Performance of the CLEO-ll Csli(Tl) calorimeter, 18:21050 
(RA;US) 

Radiation hardness studies of doped Csl crystals, 18:20448 
(RA;US) 

DOPPLER EFFECT 

Measurement of Doppler effect up to 2000degC at FCA, (3): 
Development of a cell code, PEACO-X, with ultra-fine group 
structure, 18:19653 (R;JP;In Japanese) 

DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 

See RADIATION DOSE DISTRIBUTIONS 
DOSE EQUIVALENTS 

Committed equivalent organ doses and committed effective 
doses from intakes of radionuclides, 18:21652 (CM;GB) 

Use of BEIR V and UNSCEAR 1988 in radiation risk assessment: 
Lifetime total cancer mortality risk estimates at low doses and 
low dose rates for low-LET radiation, 18:21638 (R;US) 

DOSE RATES 
Atmospheric dispersion and environmental consequences: Ex- 
posure from radioactive plume pathways, 18:21648 (R;DK) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSEMETERS 
See also RITAD DOSEMETERS 
CRRES dosimeter simulations, 18:21030 (R;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also ELECTRON DOSIMETRY 
GAMMA DOSIMETRY 
PERSONNEL DOSIMETRY 

Biological dosimetry of X-rays by micronuclei study, 18:21599 

(R;ES;in Spanish) 





US Army Radiological Bioassay and Dosimetry: The RBD soft- 
ware package, 18:21641 (R;US) 
DOUBLE BETA DECAY 
Experimental limits on the probabilities of double beta pro- 
cesses, 18:21969 (R;UA;In Russian) 
DOUBLE RESONANCE METHODS 
Spectroscopic probes of vibrationally excited molecules at 
chemically significant energies: Progress report, August 15, 
1992—August 14, 1993, 18:20551 (R;US) 
DOUBLET 3 DEVICES 
See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 
Conversion of the four-strap array in DIll-D to a tunable traveling 
wave antenna, 18:22450 (R;US) 
Effects of neutral gas collisions on the power transmission factor 
at the divertor sheath, 18:22407 (R;US) 
Heating effectiveness in electron cyclotron heating experiments 
in the doublet II tokamak, 18:22306 (RA;US) 
Initial assessment of lower hybrid current drive in DIll-D, 
18:22404 (R;US) 
Modeling the DIll-D plasma boundary with the LEDGE code, 
18:22406 (R;US) 
Observation of Ti XXI line radiation in ECH plasmas, 18:22309 
(RA;US) 
The transmission system for the DIll-D ECE radiometer, 
18:22295 (RA;US) 
DOW PUSHER 700 
See POLYAMIDES 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DOWTHERM 
See BIPHENYL 
DRAG EFFECT 
See ELECTROPHORESIS 
DRESDEN-1 REACTOR 
High Pressure Coolant Injection (HPCI) system risk-based in- 
spection guide for Dresden Nuclear Power Stateion, Units 2 
and 3, 18:19946 (R;US) 
DRESDEN-2 REACTOR 
High Pressure Coolant Injection (HPCI) system risk-based in- 
spection guide for Dresden Nuclear Power Stateion, Units 2 
and 3, 18:19946 (R;US) 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT CHAMBERS 
A low mass drift chamber for the B factory, 18:20905 (RA;US) 
Studies of helium gas mixtures as a drift chamber gas, 
18:20906 (RA;US) 
Study of a drift chamber filled with a helium-ethane mixture, 
18:20907 (RA;US) 
DRIFT INSTABILITY 
Atomic physics effects on tokamak edge drift-tearing modes, 
18:22390 (R;US) 
DRILL CORES 
Development and evaluation of an X-ray radioscopy device for 
drill cores study, 18:19100 (R;XE;in French) 
SRS baseline hydrogeologic investigation: 
18:21699 (R;US) 
DRILL HOLES 
See BOREHOLES 
DRILLING 
See also DIRECTIONAL DRILLING 
Integrated test plan for directional boring, 18:20682 (R;US) 
[Construction projects associated with the LANL Environmental 
Restoration Program]: Final report, 18:19323 (R;US) 
DRILLING EQUIPMENT 
Measurement-while-drilling (MWD) development for air drilling, 
18:18904 (RA;US) 
DRINKING WATER 
Diphonix - a new ion-exchange resin for the treatment of indus- 
trial waste streams, contaminated groundwaters, and mixed 
wastes, 18:20464 (RA;US) 
Review of technical justification of assumptions and methods 
used by the Environmental Protection Agency for estimating 


Summary report, 


E-1422 RESONANCES 


risks avoided by implementing MCLs for radionuclides, 
18:19235 (R;US) 

The radioactive concentrations monitoring in drinking water in 

towns of Taihu and Sunan Canal, 18:21282 (R;CN;In Chinese) 
DROSOPHILA 

Construction of a bacteriophage P1-based physical map of the 

Drosophila melanogaster genome, 18:21388 (RA;US) 
DROUGHTS 
Atmospheric and Geophysical Sciences Division: G-Division did 
you know..., 18:21192 (R;US) 
DRUGS 
See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 

Recent developments in radiation processing in the pharmaceu- 

tical industry, 18:21592 (IA;XA) 
DRUM WALLS 

Development of solar walls for new buildings, 18:19458 

(R;DK;in Danish) 
DRYERS 

High-intensity drying processes-impulse drying: Yearly report, 
18:20145 (R;US) 

Pilot fruit drier for Los Azufres geothermal field, Michoacan, 
Mexico, 18:19477 (R;US) 

DTO 
See HEAVY WATER 
DUAL-FUEL ENGINES 

Detroit diesel natural gas engine development status, 18:20185 
(RA;US) 

Swedish bus and fuels projects, 18:19423 (RA;US) 

DUAL-PURPOSE POWER PLANTS 

Cogeneration using small gas turbines: Development and con- 
cept for module design, 18:20164 (R;DK;In Swedish) 

Indirect measurement of efficiency grades in cogeneration 
plants, 18:19493 (R;DK;In Danish) 

Power plant superheater: Dynamic model, data acquisition, 
model adjustment, real-time simulation, 18:20139 (R;DK;In 
Danish) 

DYE LASERS 
Closely spaced mirror pair for reshaping and homogenizing 
pump beams in laser amplifiers, 18:18941 (R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 

Parallel molecular dynamics with the embedded atom method, 
18:22155 (R;US) 

SIAM conference on applications of dynamical systems: Ab- 
stracts and author index, 18:22562 (R;US) 

Stability, bifurcation, and control of Hamiltonian systems, 
18:22143 (R;US) 

Stochastic dynamics: Crossover from 1/f to flicker noise, 
18:21708 (R;XA) 

DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYNAMITRONS 

Current status of X-ray system at SHI Tsukuba facility, 18:20783 

(IA;JP) 


E 


E CODES 
EPSIM1.0: Energy Policy Socioeconomic Impact Model, 
18:22575 (CM;US) 
ESHTRK V2.0: Environment Safety and Health Tracking Data- 
base, 18:22579 (CM;US) 
EXANA, a program for analysing EXtended energy loss fine 
structures, EXELFS spectra, 18:22626 (R;SE) 
E-1422 RESONANCES 
See F1-1420 MESONS 
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EARTH ATMOSPHERE 


EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 

Comment 1 on workshop in economics - a note on benefit-cost 
analysis and the distribution of benefits: The greenhouse ef- 
fect, 18:20061 (RA;US) 

Comment 2 on workshop in economics - issues in benefit-cost 
analysis: Amplification channels and discounting long-term 
environmental damages, 18:20062 (RA;US) 

The legacy of Cf-252 operations at Savannah River Technology 
Center: Continuous releases of radiciodine to the atmos- 
phere, 18:21196 (R;US) 

Workshop in economics - the problem of climate change 
benefit-cost analysis, 18:20060 (RA;US) 

EARTH CRUST 

Energy related studies utilizing K-feldspar thermochronology: 

Progress performance report, 1990-1993, 18:21689 (R;US) 
EARTH MAGNETOSPHERE 

[A study of the magnetic field annihilation process in the magne- 
tosphere and some geotechnical applications]: Progress 
report, 18:21743 (R;US) 

[A study of the magnetic field annihilation process in the magne- 
tosphere and some geotechnical applications]: Progress 
report, 18:21745 (R;US) 

[A study of the magnetic field annihilation process in the magne- 
tosphere and some geotechnical applications]: Progress 
report, 18:21744 (R;US) 

EARTH-COVERED BUILDINGS 

Rocket-triggered lightning studies for the protection of critical 

assets, 18:21100 (R;US) 
EARTHQUAKES 

Geological-Geophysical integration in the Laguna Verde Nu- 
clear Power Plant site and its surroundings., 18:19743 
(l;MX;In Spanish) 

EASTERN EUROPE 
See also ARMENIA 
POLAND 
RUSSIAN FEDERATION 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in ppublic buildings. Audit of: Hospital no. 4, Riga. Final 
report, 18:20120 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: The Ministry of Education, 
Riga. Fianal report, 18:20123 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: Secondary School no. 3, 
Riga. Final report, 18:20119 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: The Ministry of Education, 
Riga. Fianal report, 18:20123 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: Secondary School no. 3, 
Riga. Final report, 18:20119 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: Hospital no. 7, Riga. Final 
report, 18:20121 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: The City Council Hall, Riga. 
Final report, 18:20122 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: Riga Technical University. 
Final report, 18:20124 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: The City Council Hall, Riga. 
Final report, 18:20122 (R;DK) 

Energy saving, consultancy and training in Latvia: Energy sav- 
ings in public buildings. Audit of: Riga Technical University. 
Final report, 18:20124 (R;DK) 

Energy saving, consultancy and training in Latvia: Final report 
for stages A and B. Annex, 18:20118 (R;DK) 

Energy saving, consultancy and training in Latvia: Final report 
for stages A and B, 18:20117 (R;DK) 

Energy saving, consultancy and training in Latvia: Final report 
for stages A and B. Annex, 18:20118 (R;DK) 
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EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 

Embedded computer systems for control applications in EBR-II, 
18:19697 (R;US) 

IFR fuel cycle process equipment design environment and ob- 
jectives, 18:19901 (R;US) 

Instrumentation and control improvements at Experimental 
Breeder Reactor Il, 18:19698 (R;US) 

ECCS 

See also CORE FLOODING SYSTEMS 

Post-commission LOCA analysis of Qinshan NPP, 18:19544 
(R;CN;in Chinese) 

ECONOMIC ANALYSIS 

A dynamic economic model and calculation methods for con- 

ventional and nuclear power plant, 18:22556 (R;CN) 
ECONOMIC DEVELOPMENT 
The formation and economic impact of perceptions of risk sur- 
rounding nuclear facilities, 18:20010 (R;US) 
ECONOMIC GROWTH 
See ECONOMIC DEVELOPMENT 
ECR 
See ELECTRON CYCLOTRON-RESONANCE 
ECR HEATING 

A 1 MW free electron maser for fusion applications, 18:22514 
(R;US) 

Accessibility study on a high density noncircular tokamak by ray 
tracing, 18:22311 (RA;US) 

Experimental results of electron cyclotron heating in TFR, 
18:22305 (RA;US) 

Experiments on heat transport applying the modulation and cor- 
relation technique to electron-cyclotron-heated plasmas in the 
Wendelstein VII-A stellarator, 18:22304 (RA;US) 

Measurement of electron cyclotron emission during high power 
ECRH in the W7-AS stellarator, 18:22341 (RA;DE) 

Microwave generation for magnetic fusion energy applications: 
Progress report, July 15, 1992—July 14, 1993, 18:22428 (R;US) 

Poloidal field measurements during transient phenomena on 
MTX: Sawtooth perturbations and the effect of ECH on dis- 
ruptions, 18:22408 (R;US) 

EDGE LOCALIZED MODES 

Modeling the DIlil-D plasma boundary with the LEDGE code, 

18:22406 (R;US) 
EDUCATIONAL FACILITIES 

lowa State Mining and Mineral Resources Research Institute: 
Final report, July 1, 1991—June 30, 1992, 18:20047 (R;US) 

lowa State Mining and Mineral Resources Research Institute: 
Final report, July 1, 1990—June 30, 1991, 18:20046 (R;US) 

EDUCATIONAL TOOLS 

Computerised data banks related to radiation safety in Israel 
and applied to computerised teaching on radiation protection, 
18:22637 (R;IL;In Hebrew) 

Evaluation of Injury/Illness Recordkeeping pilot course taught in 
Aiken, South Carolina, September 17, 1992, 18:19333 (R;US) 

Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Richland, Washington, June - 
16—June 26, 1992, 18:19335 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety in DOE” taught in Kansas City, Missouri, 
August 4-7, 1992, 18:21685 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety in DOE” taught in Idaho Falls, Idaho, January 
19-22, 1993, 18:19334 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety in DOE” taught in Argonne, Illinois, August 
18-21, 1992, 18:21686 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety in DOE” taught in Stanford, California, 
October 6-9, 1992, 18:21687 (R;US) 

Evaluation of construction safety in DOE course taught in Los 
Alamos, New Mexico, June 8—June 11, 1992, 18:19331 (R;US) 

Evaluation of injury/illness recordkeeping pilot course taught in 
Cincinnati, Ohio, September 23, 1992, 18:19332 (R;US) 





SWOOPE program evaluation final report for 1991--1992 fiscal 
year, 18:22524 (R;US) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 
See THERMAL EFFLUENTS 
EFFUSION 
See DIFFUSION 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEINIUM 253 
Spectra and dynamics of trivalent actinide ions in fluoride 
phases, 18:20597 (RA;US) 
EINSTEINIUM COMPOUNDS 
Spectra and dynamics of trivalent actinide ions in fluoride 
phases, 18:20597 (RA;US) 
EL NINO 
See SOUTHERN OSCILLATION 
ELECTRETS 
Radon monitoring technique with electret collecting, 18:20992 
(R;CN;In Chinese) 
ELECTRIC BATTERIES 
Battery testing at Argonne National Laboratory: Electric and hy- 
brid propulsion systems, No. 1, 18:20178 (R;US) 
The ANL electric vehicle battery R&D program for DOE-EHP: 
Progress report, October-December 1992, 18:20179 (R;US) 
[Present a talk at the Sixth International Meeting on Lithium Bat- 
teries in Germany, and to visit laboratories in The Netherlands 
and Germany to discuss scientific programs on bulk and thin- 
film materials for fuel cells, batteries, and sensors]: Foreign 
trip report, May 6-19, 1992, 18:20182 (R;US) 
ELECTRIC CABLES 
See also COAXIAL CABLES 
LOCA testing of damaged cables, 18:19688 (R;US) 
Potential techniques for non-destructive evaluation of cable ma- 
terials, 18:19690 (R;US) 
ELECTRIC CHARGES 
A method for determination of the superficial charge density, 
18:21749 (R;XA) 
Determination of critical density of charge, 18:21750 (R;XA) 
Electric charge quantization, 18:21807 (R;AU) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CURRENTS 
Pressure and inductance effects on vertical stability of shaped 
tokamaks, 18:22381 (R;CH) 
ELECTRIC DISCHARGES 
See also LIGHTNING 
Theoretical and experimental studies of the magnetic fields of 
Rotamak discharge, 18:22334 (|;AU) 
ELECTRIC FIELDS 
Gene transcription and electromagnetic fields: Final progress 
report, 18:21680 (R;US) 
Measurement of the electric field pattern of a Fabry-Perot res- 
onator used in quasi-optical gyrotrons, 18:21073 (R;CH) 
ELECTRIC GENERATORS 
See also INDUCTION GENERATORS 
Real-time control and operation of power systems, 18:19974 
(RA;US) 
ELECTRIC MEASURING INSTRUMENTS 
Project 8980, Savannah River Plant, Instrument Department — 
Test equipment, 18:19814 (R;US) 
ELECTRIC MONOPOLES 
See ELECTRIC CHARGES 
ELECTRIC MOTORS 
Drivepower dollars and sense, 18:20141 (R;US) 
Energy efficient drivepower: An overview, 18:20142 (R;US) 


ELECTRICAL EQUIPMENT 


Energy efficient drivepower: Literature reference list: Volume 1, 
General user's supplement, 18:20143 (R;US) 

Energy efficient drivepower: Literature reference list: Volume 2, 
Design engineer's supplement, 18:19489 (R;US) 

ELECTRIC POTENTIAL 

Optimization of field inversion gel electrophoresis for separation 

below 150 kb, 18:21518 (RA;US) 
ELECTRIC POWER 

Development of a Coal Quality Expert: Technical progress re- 
port No. 10, Final report, 18:18663 (R;US) 

Electric power annual, 1991 (Contains Glossary.), 18:20083 
(R;US) 

Electric power monthly, February 1993, 18:20081 (R;US) 

Electric power monthly, March 1993 (Contains Glossary.), 
18:20082 (R;US) 

Environmental externalities: Applying the concept to Asian coal- 
based power generation, 18:19992 (R;US) 

Proposal for an electricity market act, 18:20086 (R;Fl;In Finnish) 

Renewable resources in the US electricity supply, 18:20090 
(R;US) 

Report of the Task Group on Electrical Safety of Department of 
Energy facilities, 18:19990 (R;US) 

ELECTRIC POWER INDUSTRY 

Current challenges for the electric power industry, 18:19976 
(RA;US) 

Proceedings of the executive dialogue on resource planning 
and investment decisions (Contains attendee list.), 18:19999 
(R;US) 

The changing structure of the electric power industry, 1970—- 
1991 (Contains the form and responses to the Annual 
Nonutility Power Producer Report.), 18:20085 (R;US) 

US energy industry financial developments, 1992 Fourth Quarter 
(Contains a list of petroleum companies.), 18:18874 (R;US) 

ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 


ELECTRIC SWITCHES 

See SWITCHES 

ELECTRIC UTILITIES 

Control of future energy management systems - coping with un- 
certainty and complexity, 18:19979 (RA;US) 

Distribution automation in Finland: Final report of the research 
programme 1990-1992, 18:19985 (R;Fl;in Finnish) 

Proceedings of the executive dialogue on resource planning 
and investment decisions (Contains attendee list.), 18:19999 
(R;US) 

ELECTRIC-POWERED VEHICLES 

See also HYBRID ELECTRIC-POWERED VEHICLES 

Battery testing at Argonne National Laboratory: Electric and hy- 
brid propulsion systems, No. 1, 18:20178 (R;US) 

Electric vehicles as part of GM’s alternative fuels product strat- 
egy, 18:20180 (RA;US) 

Equivalent emissions factors for electric cars, 18:20189 (R;DK) 

The ANL electric vehicle battery R&D program for DOE-EHP: 
Progress report, October-December 1992, 18:20179 (R;US) 

[Electric and hybrid vehicle site operators program]: Thinking of 
the future: Second year third quarter report, January 1—March 
31, 1993, 18:20181 (R;US) 

[Present a talk at the Sixth International Meeting on Lithium Bat- 
teries in Germany, and to visit laboratories in The Netherlands 
and Germany to discuss scientific programs on bulk and thin- 
film materials for fuel cells, batteries, and sensors]: Foreign 
trip report, May 6-19, 1992, 18:20182 (R;US) 

ELECTRICAL BREAKDOWN 

See ELECTRICAL FAULTS 


ELECTRICAL EQUIPMENT 
See also ANTENNAS 

BATTERY CHARGERS 
CIRCUIT BREAKERS 
ELECTRIC MEASURING INSTRUMENTS 
ELECTRICAL INSULATORS 
INVERTERS 
LIGHTNING ARRESTERS 
RELAYS 
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ELECTRICAL EQUIPMENT 


SWITCHES 
TRANSFORMERS 

David Grant Medical Center energy use baseline and integrated 
resource assessment, 18:20152 (R;US) 

LLNL solvent substitution, 18:20148 (R;US) 

ELECTRICAL FAULTS 

Integration of distributed transient measurement technology into 
power system operation, control, and protection, 18:19980 
(RA;US) 

ELECTRICAL INSULATION 

Potential techniques for non-destructive evaluation of cable ma- 

terials, 18:19690 (R;US) 
ELECTRICAL INSULATORS 

Electric field measurements with electro-optical 
18:19991 (R;IT;In Italian) 

Laboratory measuring techniques applied to check insulating ma- 
terials and interfaces in composite insulators, 18:19987 (R;IT) 

ELECTRICITY 

Electric sales and revenue 1991 (Contains Glossary.), 18:20084 
(R;US) 

Proceedings of the executive dialogue on resource planning 
and investment decisions (Contains attendee list.), 18:19999 
(R;US) 

Renewable resources in the US electricity supply, 18:20090 
(R;US) 

The changing structure of the electric power industry, 1970- 
1991 (Contains the form and responses to the Annual 
Nonutility Power Producer Report.), 18:20085 (R;US) 

ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
Electrochemical cell, 18:20580 (PA;US) 
ELECTRODES 

See also ANODES 

Electric field measurements with electro-optical 
18:19991 (R;IT;In Italian) 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, March 31, 
1993, 18:18768 (R;US) 

Reversibly immobilized biological materials in monolayer films 
on electrodes, 18:19419 (PA;US) 

Upgrading mild gasification liquids to produce electrode binder 
pitch: Technical report, December 1, 1992—February 28, 
1993, 18:18716 (R;US) 

ELECTRODYNAMICS 

See also QUANTUM ELECTRODYNAMICS 

[Travel to The Netherlands and Russia to assess international 
electrokinetic technology as applied to remedial treatment of 
metal-contaminated soils and groundwater]: Foreign trip re- 
port, December 11-19, 1991, 18:21223 (R;US) 

ELECTROKINETICS 

See ELECTRODYNAMICS 
ELECTROLYTE TILES 

See MATRIX MATERIALS 
ELECTROMAGNETIC ISOTOPE SEPARATION 

Proceedings of the 2nd specialist research meeting on the elec- 
tromagnetic isotope separators and their applications, 
18:20564 (R;JP;In Japanese) 

ELECTROMAGNETIC PULSES 
One-dimensional calculation of high-power microwave pulse 
compression by the earth’s ionosphere, 18:21763 (R;US) 

ELECTROMAGNETIC SURVEYS 

See also MAGNETOTELLURIC SURVEYS 

Midpoint technical report, 18:21068 (R;US) 
ELECTROMIGRATION 

See ELECTROPHORESIS 
ELECTRON ACCEPTOR 

See ELECTRONS 
ELECTRON ACOUSTIC WAVES 

See ELECTRON PLASMA WAVES 
ELECTRON BEAM FURNACES 

Design of CCD camera system for use inside electron beam fur- 
nace, 18:21065 (R;US) 


sensor, 


sensor, 
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ELECTRON BEAM ION SOURCES 

Dielectronic recombination measurements using the Electron 

Beam lon Trap, 18:22134 (R;US) 
ELECTRON BEAM WELDING 

[Travel to participate in the 45th annual International Institute of 
Welding (IIW) assembly and conference in Madrid, Spain: 
Foreign trip report, August 27—September 13, 1992, 18:20279 
(R;US) 

ELECTRON BEAMS 

Analysis of transverse instability of a beam in an electron linac 
near parametric resonance, 18:20818 (RA;RU;In Russian) 

Application of electron beams to environmental conservation 
technology, 18:19386 (IA;JP) 

Application of high power modulated intense relativistic electron 
beams for development of Wake Field Accelerator: Final 
progress report, FY 1986-1989, 18:20774 (R;US) 

Real-time studies of (ion and electron) irradiation effects at Ar- 
gonne’s HVEM-Tandem Facility - present and future, 
18:19765 (RA;US) 

ELECTRON CHANNELING 

Relativistic charge field multiple scattering on heterogeneities of 
electron density distribution in crystal, 18:22182 (IA;RU;In 
Russian) 

ELECTRON CONFIGURATION (ATOMS) 

See ELECTRONIC STRUCTURE 

ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE 
Analytical Solution 

Perpendicular electron cyclotron emission for relativistic loss- 

cone type momentum distributions, 18:22302 (RA;US) 
Computerized Simulation 

Electron cyclotron emission measurements during electron cy- 
clotron heating in the Wendelstein VII-A Stellarator at 1 Tesla 
and 2.5 Tesla, 18:22293 (RA;US) 

Simulation of JET ECE spectra along multiple chords and com- 
parison with experiment, 18:22291 (RA;US) 

Emission 

A comparison of three different methods for calibrating ECE 
measurement systems, 18:22296 (RA;US) 

Electron cyclotron emission measurements during electron cy- 
clotron heating in the Wendelstein VII-A Stellarator at 1 Tesia 
and 2.5 Tesla, 18:22293 (RA;US) 

Electron cyclotron emission measurements on TFTR, 18:22292 
(RA;US) 

Experiments on heat transport applying the modulation and cor- 
relation technique to electron-cyclotron-heated plasmas in the 
Wendelstein VII-A stellarator, 18:22304 (RA;US) 

First measurements of two dimensional electron temperature 
profiles on JET, 18:22290 (RA;US) 

NOTEC, a code for the calculation of non-thermal ECE spectra 
emitted from tokamak plasmas, 18:22301 (RA;US) 

Perpendicular electron cyclotron emission for relativistic loss- 
cone type momentum distributions, 18:22302 (RA;US) 

Simulation of JET ECE spectra along multiple chords and com- 
parison with experiment, 18:22291 (RA;US) 

The stability of electron cyclotron waves in the present of stong 
electron cyclotron heating, 18:22300 (RA;US) 

The transmission system for the DIIl-D ECE radiometer, 
18:22295 (RA;US) 

What is the limiting polarization of electron cyclotron emission 
leaving a fusion plasma?, 18:22297 (RA;US) 

Mathematical Models 

Electron runaway effects induced by electron cyclotron waves, 

18:22299 (RA;US) 
Measuring Instruments 

The transmission system for the DIIl-D ECE radiometer, 

18:22295 (RA;US) 
Measuring Methods 

Electron cyclotron emission measurements on TFTR, 18:22292 

(RA;US) 
Numerical Solution 

Perpendicular electron cyclotron emission for relativistic loss- 

cone type momentum distributions, 18:22302 (RA;US) 





Plasma Instability 
Study of the electron cyclotron maser instability, 18:22298 
(RA;US) 
Polarization 
Waveguide elliptic polarizers for ECH at down shifted frequen- 
cies on PLT, 18:22328 (RA;US) 
What is the limiting polarization of electron cyclotron emission 
leaving a fusion plasma?, 18:22297 (RA;US) 
Spectra 
NOTEC, a code for the calculation of non-thermal ECE spectra 
emitted from tokamak plasmas, 18:22301 (RA;US) 
Stability 
The stability of electron cyclotron waves in the present of stong 
electron cyclotron heating, 18:22300 (RA;US) 
Wave Propagation 
What is the limiting polarization of electron cyclotron emission 
leaving a fusion plasma?, 18:22297 (RA;US) 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DETECTION 
SSC calorimetry R&D: Final report (Michigan State Univ., East 
Lansing, Michigan), 18:20998 (R;US) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON DOSIMETRY 
Status report on TRS 277. December 1992 (Absorbed Dose De- 
termination in Photon and Electron Beams - an International 
Code of Practice.), 18:21629 (IA;XA) 
ELECTRON GUNS 
Note on R.F. photocatode guns triggered by synchrotron light, 
18:20776 (R;IT) 
ELECTRON MICROSCOPY 
[Travel to France, The Netherlands, Germany and Great Britain 
to present papers on electron microscopy]: Foreign trip re- 
port, August 31—-September 22, 1991, 18:20492 (R;US) 
ELECTRON MULTIPLIER DETECTORS 
Detection of X-ray fluorescence of light elements by electron 
counting in a low-pressure gaseous electron multiplier, 
18:21056 (R;IL) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON PLASMA WAVES 
Nonresonant electron velocity diffusion by lower hybrid waves in 
tokamaks, 18:22278 (R;IT) 
ELECTRON REACTIONS 
Manifestation of the relativistic effects and conserving currents 
in the interference longitudinally-transverse structure function 
in (e,e’p)-reactions on few-body systems, 18:22082 (R;UA) 
ELECTRON RINGS 
The stability of electron cyclotron waves in the present of stong 
electron cyclotron heating, 18:22300 (RA;US) 
ELECTRON SPIN RESONANCE 
Magnetic resonance studies of photo-induced electron transfer 
reactions: Final report, June 1, 1990—May 31, 1993, 
18:20599 (R;US) 
VHF EPR analysis of organic sulfur in coal: Technical report, 
December 1, 1992—February 28, 1993, 18:18773 (R;US) 
ELECTRON TEMPERATURE 
Measurement of coherent temperature fluctuations on the stel- 
larator Wendelstein 7-AS, 18:22343 (RA;DE) 
ELECTRON TRANSFER 
Calculation of electron tunneling pathways, 18:20512 (RA;US) 
Effect of symmetry on electron-transfer rates, 18:20514 (RA;US) 
Internal reorganization energies of rotation, 18:20513 (RA;US) 
Polar solvation and electron transfer: Annual progress report, 
July 1, 1992—June 30, 1993, 18:20552 (R;US) 
Salt effects on electron-transfer rates, 18:20516 (RA;US) 
Treatments of excitation and electron transfer using the Redfield 
formalism, 18:20585 (RA;US) 
ELECTRON-ATOM COLLISIONS 
Calculation of electron-lithium scattering using the coupled- 
channel optical method, 18:22122 (R;AU) 


ELECTROPHORESIS 


Electron impact excitation cross sections and effective collision 
strengths of N atom and N-like ions: A review of available 
data and recommendations, 18:22128 (R;JP) 

Measurement of the Bremsstrahlung radiation from electron- 
atom/molecule collisions, 18:22125 (IA;IN) 

Theoretical investigation of electron-positive ion/atom interac- 
tions: Progress report, November 15, 1991—July 14, 1992, 
18:22121 (R;US) 

ELECTRON-ION COLLISIONS 

Electron impact excitation cross sections and effective collision 
strengths of N atom and N-like ions: A review of available 
data and recommendations, 18:22128 (R;JP) 

ELECTRON-MOLECULE COLLISIONS 

Measurement of the Bremsstrahlung radiation from electron- 

atom/molecule collisions, 18:22125 (IA;IN) 
ELECTRON-NUCLEON INTERACTIONS 

See also ELECTRON-PROTON INTERACTIONS 

A fifth order perturbative solution to the Gribov-Lipatov equation, 
18:21849 (R;DE) 

ELECTRON-POSITRON INTERACTIONS 

ARCLUS. A new jet clustering algorithm inspired by the colour 
dipole model, 18:21848 (R;DE) 

Electron-positron annihilation into hadrons, 18:21874 (1A;IN) 

Impact of gauge invariance on future ete data, 18:21797 
(RA;JP) 

Investigation of multi-hadron decays of Z° by high-energy pho- 
tons of the quark bremsstrahlung, 18:21846 (R;DE;in German) 

Observation of =.° semileptonic decay, 18:21850 (R;DE) 

[High-energy electron-positron interactions]: Final report, 
18:20995 (R;US) 

ELECTRON-PROTON INTERACTIONS 

ARCLUS. A new jet clustering algorithm inspired by the colour 
dipole model, 18:21848 (R;DE) 

First experience with the asymmetric beam-beam interaction in 
the 1991 luminosity runs of HERA, 18:20939 (RA;US) 

First results from HERA, 18:21851 (R;DE) 

ELECTRONIC CIRCUITS 
See also LIMITER CIRCUITS 
LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 

Alternate cleaning methods for LCCAs: Final report, 18:20729 
(R;US) 

ENSAFE fireset flex circuit analysis, 18:20730 (R;US) 

ELECTRONIC DATA PROCESSING 

See DATA PROCESSING 


ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
OSCILLATORS 
POWER SUPPLIES 
RESONATORS 
SPEECH SYNTHESIZERS 
ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, September 1991: Volume 2, No. 2, 18:20153 (R;US) 
ELECTRONIC STRUCTURE 
Full-Cl, 18:20531 (RA;US) 
The effective-medium approach for clusters, 18:20526 (RA;US) 
ELECTRONS 
See also RUNAWAY ELECTRONS 
SOLVATED ELECTRONS 
Continuous slowing down approximation range of low energy 
electrons in matter, 18:22096 (IA;IN) 
Perpendicular electron cyclotron emission for relativistic loss- 
cone type momentum distributions, 18:22302 (RA;US) 
Symmetries and motions in manifolds, 18:21801 (R;NL) 
Velocity space diffusion of electrons induced by a beam of elec- 
tron cyclotron waves of finite size in toroidal geometry, 
18:22313 (RA;US) 
ELECTROPHORESIS 
Rapid, high-throughput DNA sequencing using confocal fiuores- 
cence imaging of capillary arrays, 18:20498 (RA;US) 
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ELECTROPHORESIS 


[The Fourth International Symposium on High Performance 
Capillary Electrophoresis; and laser spectroscopy, envi- 
ronmental and biological separations problems, The 
Netherlands, Germany, Switzerland, and France]: Foreign trip 
report, February 7-22, 1992, 18:21352 (R;US) 

ELECTROSTATIC ACCELERATORS 
See also DYNAMITRONS 
PELLETRON ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 
[Epithermal neutron capture therapy]: Progress and status re- 
port, 18:20775 (R;US) 
ELECTROSTATIC SPECTROMETERS 
Mesh effect in a parallel plate analyzer, 18:22387 (R;JP) 
ELECTROSTATICS 

A method for determination of the superficial charge density, 
18:21749 (R;XA) 

Determination of critical density of charge, 18:21750 (R;XA) 

ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 
CHARM PARTICLES 
HADRONS 
LEPTONS 

Spinning particles in Schwarzschild space time, 18:21802 (R;NL) 

Task A: Theory of elementary particles: Annual report (inst. of 
Theoretical Science, Univ. of Oregon, Eugene, Oregon), 
18:21772 (R;US) 

ELM (PLASMA PHYSICS) 
See EDGE LOCALIZED MODES 
EMBALSE REACTOR 
Developments in slightly enriched uranium for power reactor 
fuel in Argentina, 18:19578 (RA;XA) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 

Decision conferencing on countermeasures after a large nuclear 
accident: Report of an exercise by the BER-3 of the NKS 
BER programme, 18:19535 (R;DK) 

EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION 
See also ION EMISSION 
NEUTRON EMISSION 
PHOTON EMISSION 

Magnetohydrodynamic projects at the CDIF: Quarterly technical 

progress report, July 1-September 30, 1992, 18:20097 (R;US) 
EMISSION SPECTROSCOPY 
Theta pinch discharges for solids vaporization and elemental 
chemical analysis: Final report, 18:20467 (R;US) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
ENDOTHELIUM 
Thrombomodulin and von Willebrand factor as markers of 
radiation-induced endothelial injury, 18:21603 (R;CN) 
ENERGY 
See also ACTIVATION ENERGY 
NUCLEAR ENERGY 
POTENTIAL ENERGY 
SOLAR ENERGY 
STORED ENERGY 

|IAPG membership roster (Interagency Advanced Power Group 
(IAPG)), 18:19998 (R;US) 

Monthly energy review, March 1993 (Contains Glossary.), 
18:20002 (R;US) 

[Power generation choices: An international perspective on 
costs, risks, and externalities]: Foreign trip report, September 
18-25, 1992, 18:20039 (R;US) 

ENERGY ABSORPTION 
Nonlinear absorption limits self focusing, 18:20745 (R;US) 
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ENERGY BALANCE 

Central power balance in sawtoothing ohmically heated tokamak 

discharges in the Princeton large torus, 18:22294 (RA;US) 
ENERGY CONSUMPTION 

Monthly energy review, November 1992 (Contains Glossary.), 

18:20000 (R;US) 
ENERGY DEMAND 
The role and position of nuclear energy in the long-term energy 
supply of China, 18:19625 (R;CN;In Chinese) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY INFORMATION ADMINISTRATION 
See US ENERGY INFORMATION ADMINISTRATION 
ENERGY LEVELS 

See also EXCITED STATES 

Classical diffusion, Anderson localization, and spectral statistics 
in billiard chains, 18:21734 (R;IL) 

ENERGY MANAGEMENT SYSTEMS 
Control of future energy management systems - coping with un- 
certainty and complexity, 18:19979 (RA;US) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 

US-Japan energy policy dialogue: [Final] report, June 1991— 
December 1992 (Contains a list of attendees, agenda, report 
summaries, and a financial report.), 18:20004 (R;US) 

ENERGY SOURCE DEVELOPMENT 
Overview of energy issues and options, 18:20075 (R;IT) 
ENERGY SOURCES 
See also NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 

Household energy consumption and expenditures, 1990, 
18:20110 (R;US) 

Monthly energy review, February 1993 (Contains Glossary), 
18:20001 (R;US) 

Monthly energy review, March 1993 (Contains Glossary.), 
18:20002 (R;US) 

Monthly energy review, November 1992 (Contains Glossary.), 
18:20000 (R;US) 

Supplement to the Annual Energy Outlook 1993 (Contains 
maps of the Federal Regions, U.S. Coal-Producing Regions, 
Nuclear Plant Sites, and Lower 48 States Oil and Gas Supply 
Regions.), 18:20015 (R;US) 

US energy industry financial developments, 1992 Fourth Quarter 
(Contains a list of petroleum companies.), 18:18874 (R;US) 

US energy industry financial developments, 1992 third quarter, 
18:20079 (R;US) 

ENERGY STORAGE SYSTEMS 
Electromechanical batteries and the electric 
18:20137 (R;US) 

ENERGY TRANSFER 

See also HEAT TRANSFER 

Nondimensional transport studies in TFTR, 18:22399 (R;US) 
ENERGY-LEVEL SCHEMES 

See ENERGY LEVELS 
ENGINEERED SAFETY SYSTEMS 

See also CONTAINMENT SYSTEMS 

REACTOR PROTECTION SYSTEMS 

[Travel to Belgium to attend Workshop on in situ testing of ra- 
dioactive waste forms and engineered barriers]: Foreign trip 
report, October 10-17, 1992, 18:19053 (R;US) 

ENGINEERING 
See also ENVIRONMENTAL ENGINEERING 
NUCLEAR ENGINEERING 
SAFETY ENGINEERING 
Summaries of FY 1992 engineering research, 18:20632 (R;US) 
ENGINEERING DRAWINGS 

DOE fundamentals handbook: Engineering symbology, prints, 
and drawings: Volume 1, 18:20633 (R;US) 

DOE fundamentals handbook: Engineering symbology, prints, 
and drawings: Volume 2, 18:20634 (R;US) 

ENGINES 
See also HEAT ENGINES 
MOTORS 


locomotive, 





A hot surface ignition methanol engine with low emissions and 
high fuel efficiency for truck applications, 18:20172 (RA;US) 

On the effect of different feedbacks on a hydraulic motor, 
18:20654 (|;DE;in German) 

Tailoring crankcase lubricants for use with alternative fuels, 
18:20192 (RA;US) 

The design and modelling of a comb-drive-based microengine 
for mechanism drive applications, 18:20739 (R;US) 

ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 

See also MICROBIAL EOR 

A study of the effects of enhanced oil recovery agents on the 
quality of Strategic Petroleum Reserves crude oil: Final tech- 
nical report, 18:18881 (R;US) 

Foam/steam injection laboratory experiences and field tests, 
18:18838 (RA;US) 

SUPRI heavy oil research program: Final report, February 22, 
1990—March 21, 1992, 18:18847 (R;US) 

[National Institute for Petroleum and Energy Research] quarterly 
technical report, October 1-December 31, 1992: Volume 2, 
Energy production research, 18:18855 (R;US) 

[National Institute for Petroleum and Energy Research], monthly 
progress report for March 1993, 18:18856 (R;US) 

ENRICHED URANIUM 

Final report on Production Test No. 105-551-SR — The fission 
gas experiment, KAPL-M-108, 18:19646 (R;US) 

Study on the accumulation of enriched uranium UO>2Fo2 in sub- 
cellular level by electron microscopic autoradiography, 
18:21600 (R;CN) 

ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENRICO FERMI-2 REACTOR 

High Pressure Coolant Injection (HPCl) system risk-based in- 
spection guide for Enrico Fermi Atomic Power Plant, Unit 2, 
18:19948 (R;US) 

ENTROPY 

Study on spectral entropy of two-phase flow density wave insta- 

bility, 18:20687 (R;CN;In Chinese) 
ENVIRONMENT 

Development of novel Sol-Gel Indicators (SGI's) for in-situ envi- 
ronmental measurements: Part 1, Program and a new pH 
Sol-Gel Indicator, 18:19341 (R;US) 

Environmental accidents under moral hazard and limited firm li- 
ability, 18:20032 (R;NO) 

Environmental surveillance data report for the second quarter of 
1992, 18:21252 (R;US) 

Oak Ridge National Laboratory Waste Management Plan, 
18:19141 (R;US) 

Paducah Gaseous Diffusion Plant environmental report for 
1991: Volume 3, 18:18937 (R;US) 

SWOOPE program evaluation final report for 1991-1992 fiscal 
year, 18:22524 (R;US) 

Strategic plan, 18:19244 (R;US) 

Summary of US Delegation visit to Germany emphasizing envi- 
ronmental restoration of uranium mining and milling facilities: 
Foreign trip report, June 29—July 11, 1992, 18:19245 (R;US) 

ENVIRONMENTAL EFFECTS 
Environmental Audit of the Coal-Fired Flow Facility (CFFF), 
18:20095 (R;US) 
ENVIRONMENTAL ENGINEERING 
8. IMRP in China, 18:19391 (IA;XA) 
ENVIRONMENTAL EXPOSURE 

Progress and needs in molecular cytogenetics, 18:21454 
(RA;US) 

ENVIRONMENTAL EXPOSURE PATHWAY 

SMART: Calculating Early Offsite Consequences From Nuclear 
Reactor Accidents, 18:22588 (CM;US) 

ENVIRONMENTAL IMPACT STATEMENTS 

Format and style for environmental documents prepared as part 
of the Uranium Mill Tailings Remedial Action Program (Ura- 
nium Mill Tailings Remedial Action (UMTRA) Project), 
18:19284 (R;US) 


EQUILIBRIUM PLASMA 


ENVIRONMENTAL IMPACTS 

Mitigation action plan for remedial action at the uranium mill tail- 

ings sites and disposal site, Rifle, Colorado, 18:19288 (R;US) 
ENVIRONMENTAL MATERIALS 

Analysis of the ICPP analytical laboratory costs, throughput, ca- 
pacity, and load leveling, 18:21145 (R;US) 

On the contribution of prompt gamma neutron activation analy- 
sis to the element chracterization of environmental objects, 
18:20486 (1;VN) 

Radioactivity survey data in Japan, part 1: Environmental mate- 
rials, 18:21246 (R;JP) 

ENVIRONMENTAL POLICY 

DOE Nevada Field Office Environmental Protection Implemen- 
tation Plan, November 9, 1992—November 9, 1993, 18:20026 
(R;US) 

ESHTRK V2.0: Environment Safety and Health Tracking Data- 
base, 18:22579 (CM;US) 

Environmental Regulatory Update Table, November—December 
1992, 18:20037 (R;US) 

Environmental policy under labor unions with endogenous envi- 
ronmental effort, 18:20034 (R;NO) 

Environmental policy under worker moral hazard, 18:20033 
(R;NO) 

Fighting pollution when decisions are strategic, 18:20023 (R;DK) 

Uranium Mill Tailings Remedial Action Project Environmental 
Monitoring Plan, 18:19287 (R;US) 

[Environmental monitoring and risk assessment, and the 
Second European Conference on Ecotoxicology, The Nether- 
lands]: Foreign trip report, May 4-23, 1992, 18:21251 (R;US) 

ENVIRONMENTAL PROTECTION AGENCY 

See USEPA 

ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
WATER QUALITY 

Measuring success: Performance matrices for an ANS/ASQC 
E4 based QA program, 18:22551 (R;US) 

Sample design considerations for environmental monitoring pro- 
grams, 18:19238 (RA;US) 

ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
RUNOFF 

A review of a selection of papers describing the theory of trans- 
port in anisotropic porous media, 18:19092 (R;XE) 

Summary of ground water and surface water flow and contami- 
nant transport computer codes used at the Idaho National 
Engineering Laboratory (INEL): Version 1.0, 18:19737 (R;US) 

ENZYME IMMUNOASSAY 

Agricultural production - Phase 2. Indonesia. National training 
course on ELISA for seradiagnosis of animal diseases (4): 
Technical report. Report prepared for the Government of the 
Republic of Indonesia, 18:21571 (R;XA) 

Agricultural production - Phase 2. Indonesia. National training 
course on ELISA for seradiagnosis of animal diseases (5): 
Technical report. Report prepared for the Government of the 
Republic of Indonesia, 18:21572 (R;XA) 

EPA 

See US EPA 
EPDM 

See ETHYLENE PROPYLENE DIENE POLYMERS 
EPITAXY 

Molecular-beam epitaxial growth and ion-beam analysis sys- 

tems for functional materials research, 18:19375 (IA;JP) 

EPR 

See ELECTRON SPIN RESONANCE 
EPSILON RESONANCES 

See MESONS 
EQUATIONS (DIFFERENTIAL) 

See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 

Magnetohydrodynamic stability of internal kink modes in toka- 
maks: application of an equilibrium code using bicubic finite 
elements, 18:22383 (R;CH) 
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EQUIPMENT 


EQUIPMENT 

See also CONTROL EQUIPMENT 
DRILLING EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
LABORATORY EQUIPMENT 
MATER'ALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
SAMPLERS 
THERMAL ENERGY STORAGE EQUIPMENT 
X-RAY EQUIPMENT 

An overview of naturally occurring radioactive materials 
(NORM) in the petroleum industry, 18:18877 (R;US) 

Feasibility of gas-phase decontamination of gaseous diffusion 
equipment, 18:18938 (R;US) 

Operating experience feedback report: Analysis of corrosion- 
related occurrences, 18:20243 (R;US) 

Rapid Geophysical Surveyor: Final report, 18:19089 (R;US) 

Ultrasonic aqueous cleaning as a replacement for chlorinated 
solvent cleaning, 18:20156 (R;US) 

EROSION 

Factors impacting the cost of erosion protection on UMTRA 
sites: Special Study, 18:19316 (R;US) 

Weld overlay coatings for erosion control: Task A: Literature re- 
view, progress report, 18:20254 (R;US) 

ESCHERICHIA COLI 

Biochemical and molecular analysis of a transmembrane protein 
kinase from Arabidopsis thaliana: Progress report, January 
1993, 18:19416 (R;US) 

Synergism between ultraviolet radiation and reductone in Es- 
cherichia coli UVR: quantitative analysis of produced injuries, 
18:21627 (|;BR;in Portuguese) 

ESR 
See ELECTRON SPIN RESONANCE 
ESTUARIES 

Algal stabilisation of estuarine sediments, 18:19480 (R;GB) 

Algal stabilisation of estuarine sediments, 18:19479 (R;GB) 

Algal stabilisation of estuarine sediments, 18:19480 (R;GB) 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA C-2980 MESONS 
A study of f2(1270) and (2980) productions in two-photon pro- 
cesses at TRISTAN, 18:21918 (RA;JP) 

ETA-1440 MESONS 

J/b + VP and P+ decays and 7(1440), 18:21879 (RA;JP) 
ETA-2980 RESONANCES 

See ETA C-2980 MESONS 
ETA-700 RESONANCES 

See MESONS 
ETA-C RESONANCES 

See ETA C-2980 MESONS 
ETHANE 

IGT natural gas processing research, 18:18917 (RA;US) 

Study of a drift chamber filled with a helium-ethane mixture, 
18:20907 (RA;US) 

Temperature-programmed oxidation of ethane and ethylene in 
the presence and absence of '°C labeled methane, 18:18915 
(RA;US) 

ETHANOL 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, December 1992- 
February 1993, 18:18704 (R;US) 

Selective bond scission during oxygenate decomposition on 
metals: Annual report, 18:20554 (R;US) 

ETHANOL FUELS 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report eleven, 
Evaluation of a potential wood-to-ethanol process, 18:20193 
(R;US) 

ETHERS 
High octane ethers from synthesis gas-derived alcohols: Quar- 


terly technical progress report, October-December 1992, 
18:18692 (R;US) 
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ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See ETHERS 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE 

IGT natural gas processing research, 18:18917 (RA;US) 

Temperature-programmed oxidation of ethane and ethylene in 
the presence and absence of '°C labeled methane, 18:18915 
(RA;US) 

ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENE PROPYLENE DIENE POLYMERS 
LOCA testing of damaged cables, 18:19688 (R;US) 
EUROPEAN ECONOMIC COMMUNITY 
See COMMON MARKET 
EUROPIUM CARBONATES 

Geochemical databases. Part 1. Pmatch: a program to manage 
thermochemical data. Part 2. The experimental validation of 
geochemical computer models, 18:20560 (R;XE) 

EUROPIUM COMPLEXES 

Europium phosphonate complexation heats and hydration of the 
complexes, 18:20537 (RA;US) 

Molecular mechanics calculations for f element complexes, 
18:20614 (RA;US) 

EVAPORATORS 

[Travel to KAPL to investigate proposed triple evaporation cou- 
pling between the canyon and button line]: Trip report, 
November 1, 1951, 18:18943 (R;US) 

EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCAVATION 
[Construction projects associated with the LANL Environmental 
Restoration Program]: Final report, 18:19323 (R;US) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 

Excimer laser development at Enea in Frascati (Italy) under the 
Eurolaser programme, 18:20723 (R;IT) 

Generation of vacuum ultraviolet and extreme ultraviolet radia- 
tion by nonlinear processes with excimer lasers: Final report, 
18:20733 (R;US) 

EXCITED STATES 
See aiso ROTATIONAL STATES 
VIBRATIONAL STATES 

Evidence for abnormal M1 transition in 1°’ Pt, 18:21964 (R;FR) 

New methods: Electronic wave packets, 18:20532 (RA;US) 

Synchrotron investigation of excited states, 18:20589 (RA;US) 

EXHAUST GASES 

Investigations on electron beam flue gas treatment held in the In- 
stitute of Nuclear Chemistry and Technology, 18:19379 (IA;JP) 

Two stage sorption of sulfur compounds, 18:20505 (PA;US) 

EXPENDITURES 

Household energy and consumption and expenditures, 1990: 
Supplement, Regional (Contains Division, Census Region, 
and Climate Zone maps.), 18:20111 (R;US) 

Househokd energy consumption and expenditures, 
18:20110 (R;US) 

EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERT SYSTEMS 

[International symposium on intelligent design and synthesis of 
electronic material systems]: Foreign trip report, November 
1-10, 1992, 18:22564 (R;US) 

EXPLOSIONS 
See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 

Containment of explosions in spherical vessels, 18:19930 (R;US) 

Coupled explosive gas flow and rock motion modeling with com- 
parison to bench blast field data, 18:18781 (R;US) 


1990, 





Detection of cold gas releases in space via low energy neutral 
atom imaging, 18:20209 (R;US) 
Flash x-ray system, techniques and applications, 18:21133 
(R;US) 
Numerical modeling of detonation in solid explosives, 18:21103 
(R;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
Rocket-triggered lightning studies for the protection of critical 
assets, 18:21100 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 


& 


F CODES 
FC,LSEI,WNNLS: Constrained Least Squares Fit, 18:22581 
(CM;US) 
FEFFS5: An ab initio multiple scattering XAFS code, 18:22112 
(R;US) 
FLODIS: Thermal Response of FSV HTGR Core, 18:22583 
(CM;US) 
F-1260 RESONANCES 
See F2-1270 MESONS 
F-1540 RESONANCES 
See MESONS 
F1-1420 MESONS 
Decay properties of hybrid mesons with a massive constituent 
gluon and search for their candidates, 18:21877 (RA;JP) 
F2-1270 MESONS 
A study of f2(1270) and (2980) productions in two-photon pro- 
cesses at TRISTAN, 18:21918 (RA;JP) 
FABRIC FILTERS 
Pulse-jet baghouse performance improvement with flue gas 
conditioning, 18:19500 (R;US) 
FABRY-PEROT INTERFEROMETER 
Measurement of the electric field pattern of a Fabry-Perot res- 
onator used in quasi-optical gyrotrons, 18:21073 (R;CH) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILED ELEMENT DETECTION 
On-line sipping system, 18:19549 (RA;XA) 
FAILURES 
See also FRACTURES 
Enhancements to data collection and reporting of single and 
multiple failure events, 18:19943 (R;US) 
Manufacturing Section semiannual summary report, period end- 
ing June 30, 1968, 18:19819 (R;US) 
FALLOUT PARTICULATES 
See PARTICLES 
FANS 
See BLOWERS 
FAR ULTRAVIOLET RADIATION 
A universal polarimeter for the soft x-ray and VUV wavelength 
region, 18:20829 (RA;US) 
XUV polarimeter for undulator radiation measurements, 
18:20830 (RA;US) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM ANIMALS 
See DOMESTIC ANIMALS 


FEED MATERIALS PLANTS 


FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 

FAST MAGNETOACOUSTIC WAVES 

Full-wave simulations of current profiles for fast magnetosonic 

wave current drive, 18:22377 (R;GB) 
FAST NEUTRONS 

Combination TLD/TED dose assessment, 18:21041 (R;US) 

Radiation effects module for the Intense Pulse Neutron Source, 
18:20226 (RA;US) 

FAST REACTORS 
See also ACTINIDE BURNER REACTORS 
FBR TYPE REACTORS 
IFR REACTOR 
PURNIMA-2 REACTOR 

A concept of specialized fast reactor for minor actinide burning, 
18:19600 (RA;XA) 

Minor actinide containing fuels for transmutation purposes, 
18:19593 (RA:XA) 

Thorium cycle in future quasi-equilibrium nuclear society, 
18:19533 (IA;IN) 

FAST-MIXED SPECTRUM REACTOR 

See FBR TYPE REACTORS 
FASTBUS SYSTEM 

FASTBUS simulation models in VHDL, 18:22628 (R;SE) 
FATIGUE 

A methodology for on-line fatigue life monitoring of Indian nu- 

clear power plant components, 18:19658 (R;IN) 
FAULT TOLERANT COMPUTERS 
SEU tolerant computer based on the R3000, 18:22615 (R;US) 
FBR TYPE REACTORS 

See also LMFBR TYPE REACTORS 

Minor actinides recycling in an EFR type fast neutron reactor, 
18:19647 (RA;XA) 

FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL BUILDINGS 
See GOVERNMENT BUILDINGS 
FEDERAL REGION | 
See USA 
FEDERAL REGION Ii 
See USA 
FEDERAL REGION Il 
See USA 
FEDERAL REGION IV 
See USA 
FEDERAL REGION IX 
See USA 
FEDERAL REGION V 
See USA 
FEDERAL REGION VI 
See USA 
FEDERAL REGION VII 
See USA 
FEDERAL REGION Vill 
See USA 
FEDERAL REGION X 
See USA 
FEDERAL REPUBLIC OF GERMANY 

Attitudes toward nuclear weapons: France, Great Britain, and 
Germany, 18:20057 (R;US) 

[Travel to Germany concerning research in surface science]: 
Foreign trip report, September 18-October 18, 1992, 
18:20211 (R;US) 

FEED MATERIALS PLANTS 

See also FEED MATERIALS PRODUCTION CENTER 

Economic evaluation of inactive uranium mill tailings, Grand 
Junction Site, Grand Junction, Colorado, 18:18989 (R;US) 

Lessons learned on the UMTRA Project: Special study, 
18:19310 (R;US) 

Mobile water treatment plant special study: Uranium Mill Tail- 
ings Remedial Action Project, 18:19315 (R;US) 

Project Charter (MSA-143): Revision 1 (Uranium Mill Tailings 
Remedial Action (UMTRA) Project), 18:19293 (R;US) 
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FEED MATERIALS PLANTS 


Remedial Action Plan and site conceptual design for stabiliza- 
tion of the inactive uranium mill tailings site at Spook, 
Wyoming: Volume 1, Text, Appendices A, B, C, D, and E: Fi- 
nal report, 18:19274 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: Ap- 
pendix B to Attachment 3, Lithologic logs: Final report, 
18:19267 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Tuba City, Arizona: Text, 
Appendices A, B, and C: Final report, 18:19277 (R;US) 

Remedial action plan for stabilization of the inactive Uranium 
Mill Tailings Site at Canonsburg, Pennsylvania: Uranium Mill 
Tailings Remedial Action Project, 18:19249 (R;US) 

Remedial actions at the former Climax Uranium Company, Ura- 
nium Mill site, Grand Junction, Mesa County, Colorado: 
Volume 1, Text: Final environmental impact statement, 
18:19242 (R;US) 

Remedial actions at the former Climax Uranium Company, Ura- 
nium Mill site, Grand Junction, Mesa County, Colorado: 
Volume 2, Appendices: Final environmental impact state- 
ment, 18:19243 (R;US) 

Uranium Mill Tailings Remedial Action Project Environmental 
Protection Implementation Plan, 18:19286 (R;US) 

FEED MATERIALS PRODUCTION CENTER 

Data evaluation techniques used for groundwater quality as- 
sessment at the feed materials production center, 18:19241 
(RA;US) 

FERMENTATION ALCOHOL 

See ETHANOL 

FERMILAB ACCELERATOR 

Preliminary test results from a telescope of Hughes pixel arrays 
at FNAL, 18:20902 (RA;US) 

Research Division flammable gas system calibration procedure 
and stability studies, 18:20777 (R;US) 

The E791 parallel architecture data acquisition system, 
18:21052 (RA;US) 

FERMILAB COLLIDER DETECTOR 
A heterogeneous graphics procedure for visualization of mas- 
sively parallel solutions, 18:21042 (R;US) 
FERMILAB TEVATRON 
The b physics program atthe Tevatron collider, 18:21897 (RA;US) 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 

BRST quantization of 2d-Yang Mills theory with anomalies, 
18:21804 (R;NL) 

Fermion doubling and gauge invariance on random lattices, 
18:21808 (R;AU) 

Fermions near two-dimensional surfaces, 18:21805 (R;NO) 

Gauge coupling unification in superstring derived standard-like 
models, 18:21809 (R;IL) 

On the fermionic Heisenberg group and its Q-representation, 
18:21803 (R;NL) 

FERNALD PRODUCTION PLANT 

See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 

See IRON COMPOUNDS 
FERRITE GARNETS 

Effect of oxygen low energy ions on structural perfection of iron- 
yttrium-garnet monocrystal films, 18:22183 (IA;RU;In Russian) 

FERROCYANIDES 

Calculation of reaction energies and adiabatic temperatures for 
waste tank reactions: Waste Tank Safety Program, 18:19150 
(R;US) 

Computer analyses support of an active neutron moisture probe 
for the Hanford Site tanks, 18:19204 (R;US) 

Ferrocyanide safety project: Task 3.5 cyanide species analytical 
methods development: FY 1992 annual report, 18:19144 
(R;US) 

FERROMAGNETIC MATERIALS 

Effect of fractons and magnons in dilute ferromagnets on resis- 

tivity, 18:22146 (R;XA) 
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FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FIBERS 

See also OPTICAL FIBERS 

Wave dynamics on falling films and its effects on heat/mass 
transfer: Progress report, June 15, 1992—June 14, 1993, 
18:20694 (R;US) 

FIBRATION (TOPOLOGICAL MAPS) 
See MAPPING FIBRATION 
FIELD EMISSION MICROSCOPY 

See ION MICROSCOPY 
FIELD ION MICROSCOPY 

See ION MICROSCOPY 
FIELD OFFICES 

See US DOE FIELD OFFICES 
FIELD THEORIES 

See also QUANTUM FIELD THEORY 

Further on the current algebra of WZNW models at and away 
from criticality, 18:21788 (R;XA) 

Random surfaces, 18:21779 (R;RU;In Russian) 

FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILMS 
See also SUPERCONDUCTING FILMS 
THIN FILMS 

Diamond and diamond-like films for transportation applications, 
18:20396 (RA;US) 

Diamond films: Historical perspective, 18:20394 (RA;US) 

Hardening of chromium films by high energy nickel ion irradia- 
tion, 18:20267 (IA;IN) 

Panel 2 - properties of diamond and diamond-like-carbon films, 
18:20401 (RA;US) 

Radiation induced preparation of membranes for industry and 
hydrogels for medical use, 18:19394 (IA;XA) 

Structure and properties of diamond and diamond-like films, 
18:20400 (RA;US) 

Wave dynamics on falling films and its effects on heat/mass 
transfer: Progress report, June 15, 1992—June 14, 1993, 
18:20694 (R;US) 

FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 

Hydrodynamic interactions among fibers in high efficiency filters: 
Progress report, 18:22612 (R;US) 

Simulation and calculation of diffusive aerosol deposition, 
18:22611 (R;US) 

Wastewater filtering from a metal polishing station for pollution 
prevention, 18:21318 (R;US) 

[PFBC Hot Gas Cleanup Test Program]: Third Quarterly techni- 
cal progress report, July-September 1992, CY 1992, 
18:18797 (R;US) 

FILTRATION 

Evaluation of hyperbaric filtration for fine coal dewatering: First 
quarterly technical progress report, September 1, 1992- 
November 30, 1992, 18:18675 (R;US) 

FINANCIAL MANAGEMENT 

See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 

See PATTERN RECOGNITION 
FINITE ELEMENT METHOD 

Nonlinear explicit transient finite element analysis on the Intel 

Delta, 18:22555 (R;US) 
FINLAND 
Basic rocks in Finland, 18:21276 (R;Fl;In Finnish) 
FIRE FLOODING 
See IN-SITU COMBUSTION 
FIREDAMP 
See METHANE 





FLOW RATE 


nee 


FIRES 
A model for fuel fire duration and application to the B-1B 
bomber, 18:21139 (R;US) 
FIRST WALL 
Pumping experiment of water on B and LaBg films with electron 
beam evaporator, 18:22495 (R;JP) 
Silicon carbide as an advanced material for long-term fusion re- 
actor development programs, 18:22443 (R;IT;In Italian) 
Summary report for IAEA CRP on lifetime prediction for the first 
wall of a fusion machine (JAERI contribution), 18:22490 (R;JP) 
[In situ study of the first wall of JT-60 Upgrade]: Foreign trip re- 
port, October 28—November 23, 1992, 18:22436 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 1, September 25, 1992- 
December 31, 1992, 18:18706 (R;US) 
FISHES 
Fish community assessment of selected Chickamagua Reser- 
voir embayments, 1991, 18:21333 (R;US) 
Hydroacoustic estimates of fish abundance: 
signs monitoring, 1991, 18:21322 (R;US) 
In-situ and laboratory study of radiocaesium mobility in freshwa- 
ter sediments, 18:21306 (R:NL) 
Recommendation and implementation of special seasonal flow 
releases to enhance sauger spawning in Watts Bar tailwater: 
Final report, 18:21327 (R;US) 
Spring water level stabilization and relationships between hy- 
drologic, biologic, and fishery characteristics of TVA 


Reservoir vital 


reservoirs: Review of existing data: Summary report and rec- 
ommendations, Phase one of the fish spawning task team, 
18:21326 (R;US) 
Use of ® Zn as radioactive tracer in the bioaccumulation study 
of zinc by aquatic organisms, 18:21626 (1;BR;in Portuguese) 
FISSILE MATERIALS 
Discussion, 18:20202 (RA;US) 


Disposal of fissionable material from dismantled nuclear 
weapons, 18:20198 (RA;US) 

Historic SNM flows within the production complex, 18:19351 
(R;US) 

Licensed fuel facility status report: Inventory difference data, 
July 1, 1991-June 30, 1992: Volume 12, 18:19345 (R;US) 
New Brunswick Laboratory progress report, October 1991-— 

September 1992, 18:19344 (R;US) 

Some issues with regard to: Nuclear warhead dismantiement 
procedures and weapon-grade fissile material reductions 
within the framework of mutual nuclear arms limitations, 
18:20200 (RA;US) 

The molten salt reactor option for beneficial use of fissile mate- 
rial from dismantled weapons, 18:20197 (RA;US) 

The opportunity to limit and reduce inventories of fissionable 
weapon materials, 18:20196 (RA;US) 

FISSION FRAGMENTS 

Angular distribution of transfer products in sup(12)C, 
16, sup(232)Th reactions at near barrier energies, 18:22034 
(IA;IN) 

Beta and gamma decay heat measurements between 0.1s— 
50,000s for neutron fission of °5U, 23°U and 25°Pu: Progress 
report, June 1, 1992—February 28, 1993, 18:22013 (R;US) 

Effect of pre-fission neutron emission on the interpretation of 
fragment angular distributions, 18:22046 (1A;IN) 

Final report on Production Test No. 105-551-SR — The fission 
gas experiment, KAPL-M-108, 18:19646 (R;US) 

Kinetic energy dependence of fission fragment angular momen- 
tum, 18:22042 (IA;IN) 

Measurement of fission fragment angular correlation for 
sup(19)F+sup(232)Th system at 107 MeV and 95 MeV, 
18:22047 (IA;IN) 

FISSION PRODUCT RELEASE 

The legacy of Cf-252 operations at Savannah River Technology 
Center: Continuous releases of radioiodine to the atmos- 
phere, 18:21196 (R;US) 

FISSION PRODUCTS 

Constraints on a basin-range fault at Pahute Mesa, southwest- 

ern Nevada volcanic field, 18:21124 (RA;US) 


Estimation of hydrologic transport of radionuclides from below 
water table tests using analytic models, 18:21118 (RA;US) 

JENDL-3. The Japanese evaluated nuclear data library: Sum- 
mary of contents, 18:22020 (R;XA) 

Note on fission, 18:22090 (R;NO) 

[The NEANSC Specialists’ Meeting on Fission Product Nuclear 
Data, Mito, Japan]: Foreign trip report, May 22-30, 1992, 
18:22089 (R;US) 

FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FIXATION (CARBON DIOXIDE) 

See CARBON DIOXIDE FIXATION 
FLAME SPECTROMETRY 

See EMISSION SPECTROSCOPY 
FLAMES 

lon chemistry of the flame, 18:20629 (R;DK) 
FLASKS 

See CASKS 
FLAVOR MODEL 

Physical states of the massless QCD2 with g = oo!, 18:21830 
(RA;JP) 

Results from L3: Heavy flavors and new particles, 18:21920 
(RA;JP) 

FLAWS 
See DEFECTS 
FLIBE 

The hydraulic analysis of cylindrical Flibe jets in a HYLIFE-II ICF 
reactor, 18:22502 (R;US) 

The soft-sphere equation of state of liquid Flibe, 18:22503 (R;US) 

FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOTATION 

Characterization of multiphase fluid flow during air-sparged hy- 
drocyclone flotation by x-ray CT: Tenth quarterly report, 14 
November 1992-13 February 1993, 18:18666 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 13, October 1, 1991—December 31, 1991, 
18:18662 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 14, January 1, 1992—March 31, 1992, 18:18661 
(R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 13, October 1, 1991—December 31, 1991, 
18:18662 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 14, January 1, 1992—March 31, 1992, 18:18661 
(R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 15, April 1, 1992—June 30, 1992, 18:18660 (R;US) 

FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW CYTOMETERS 
See CELL FLOW SYSTEMS 
FLOW MODELS 

A review of a selection of papers describing the theory of trans- 
port in anisotropic porous media, 18:19092 (R;XE) 

Reynolds stress model, algebraic stress model, and k-e model, 
18:20704 (R;DK) 

Summary of ground water and surface water flow and contami- 
nant transport computer codes used at the Idaho National 
Engineering Laboratory (INEL): Version 1.0, 18:19737 (R;US) 

FLOW RATE 

Recommended tube flow limitations for B and D pile downcom- 

ers, 18:19863 (R;US) 
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FLOW RATE 


Study on measuring mass flowrate and steam quality with orifice 
noise in a two phase flow system, 18:20688 (R;CN;In Chinese) 


FLUE GAS 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 1, Quarterly report No. 6, February 1, 1992—April 
30, 1992, 18:19512 (R;US) 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 1, Quarterly report No. 5, November 1, 
1991—January 31, 1992, 18:19511 (R;US) 

Electron beam irradiation technology for environmental conser- 
vation, 18:19383 (IA;JP) 

Experiences from some Swedish installations for flue gas con- 
densation, 18:20154 (R;SE;in Swedish) 

High SOz removal efficiency testing: Technical progress report, 
[October 1—December 31, 1992], 18:19516 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 9, October-December 1992, 18:19514 
(R;US) 

Microbial reduction of SO2 and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, June 11, 
1992-—September 11, 1992, 18:19503 (R;US) 

Plasma-assisted cleanup of flue gas: Technical report, Decem- 
ber 1, 1992—February 28, 1993, 18:19519 (R;US) 

Preliminary study of dioxin formation at wet scrubbing of flue 
gas, 18:21190 (R;SE;In Swedish) 

Pulse-jet baghouse performance improvement with flue gas 
conditioning, 18:19500 (R;US) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 2, October-December 
1992, 18:21173 (R;US) 

Simultaneous removal of NOx and SO, from flue gases by en- 
ergizing gases with electrons having energy in the range from 
5 eV to 20 eV, 18:19381 (IA;JP) 

Status of flue-gas treatment technologies for combined 
SO2/NO, reduction, 18:19498 (R;US) 


The production and utilization of by-product agricultural fertilizer 
from flue gases, 18:19380 (IA;JP) 
[PFBC Hot Gas Cleanup Test Program]: Third Quarterly techni- 


cal progress report, 
18:18797 (R;US) 


FLUID FLOW 
See also CAPILLARY FLOW 
GAS FLOW 
HYPERSONIC FLOW 
INCOMPRESSIBLE FLOW 
LAMINAR FLOW 
MULTIPHASE FLOW 
SUPERSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VORTEX FLOW 
1/12-scale physical modeling experiments in support of tank 241- 
SY- 101 hydrogen mitigation: Final report, 18:19147 (R;US) 
Benchmarking of FLOWTRAN with Mark-22 mockup flow excur- 
sion test data from Babcock & Wilcox, 18:20683 (R;US) 
Comprehensive computational model for thermal plasma pro- 
cessing, 18:20236 (RA;US) 
Experimental study of instability growth patterns of a shock- ac- 
celerated, thin fluid layer, 18:20702 (R;US) 
FLODIS: Thermal Response of FSV HTGR Core, 18:22583 
(CM;US) 
Flow stability in molten-salt tube receivers, 18:19451 (R;US) 
Groundwater flow model for the General Separations Area, Sa- 
vannah River Site, 18:21700 (R;US) 
Hydrodynamic interactions among fibers in high efficiency filters: 
Progress report, 18:22612 (R;US) 
Modeling gas and brine migration for assessing compliance of 
the WIPP, 18:19171 (R;US) 
RELAPS/MOD3 code quality assurance plan for ORNL ANS 
narrow channel flow and heat transfer correlations, 18:19821 
(R;US) 


Siphon breaker design requirements: Final report, 18:20648 
(R;US) 


July-September 1992, CY 1992, 


830 ERA Vol. 18, No. 7 


Three dimensional redistribution of tritium from a point of re- 
lease into a uniform unsaturated soil: A deterministic model 
for tritium migration in an arid disposal site, 18:19134 (R;US) 

Tracer experiment results during the Long-Term Flow Test of the 
Fenton Hill reservoir, 18:21310 (R;US) 

UNSAT-HV2.0: Water and Heat Balance Model for Predicting 
Drainage Below the Plant Root Zone, 18:22574 (CM;US) 

[The physics of pattern formation of liquid interfaces], 18:20695 

FLUID MECHANICS 
See aiso AERODYNAMICS 
HYDRAULICS 
HYDRODYNAMICS 

Grid generation - a literature study (Numerical methods), 

18:20112 (R;DK;In Danish) 
FLUIDIC CONTROL DEVICES 

Siphon breaker design requirements: Final report, 18:20648 
(R;US) 

FLUIDIZED BED BOILERS 

Planning, construction and testing of a circulating fluidized-bed 
steam generator based on the incineration of raw lignite (for- 
mer GDR) - experimental phase. Final report, 18:20718 
(l;DE;in German) 

FLUIDIZED-BED COMBUSTION 

Phase 1 conclusions, 18:18792 (RA;US) 

Planning, construction and testing of a circulating fluidized-bed 
steam generator based on the incineration of raw lignite (for- 
mer GDR) - experimental phase. Final report, 18:20718 
(1;DE;In German) 

The influence of fuel size on NOx emission when firing coal in 
CFB boilers, 18:21189 (R;SE;In Swedish) 

FLUIDIZED-BED COMBUSTORS 

Materials performance in advanced combustion systems, 
18:18784 (R;US) 

Predictive models of circulating fluidized bed combustors: SO2 
sorption in the CFB loop: Fourteenth technical progress re- 
port, 18:18805 (R;US) 

The Midwest Power PCFB demonstration projects: AHLSTROM 
PYROFLOWG@ first and second generation pressurized circu- 
lating fluidized bed (PCFB) technology, 18:18798 (R;US) 

[PFBC Hot Gas Cleanup Test Program]: Third Quarterly techni- 
cal progress report, July-September 1992, CY 1992, 
18:18797 (R;US) 

FLUIDS 
See also CRYOGENIC FLUIDS 
DISPLACEMENT FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
Lattice gas hydrodynamics: Theory and simulations: Final re- 
port, [February 1, 1989—March 31, 1991], 18:21746 (R;US) 
FLUORESCENCE 
DNA fragment sizing by flow cytometry, 18:21369 (RA;US) 
Luminescence of uranium in some phosphates, 18:20619 (R;CN) 
FLUORIDES 
See also ALUMINIUM FLUORIDES 
BARIUM FLUORIDES 
BISMUTH FLUORIDES 
CERIUM FLUORIDES 
LEAD FLUORIDES 
LITHIUM FLUORIDES 
SODIUM FLUORIDES 

Application of an advanced atmospheric mesoscale model to dis- 
persion in the Rocky Flats, Colorado vicinity, 18:21182 (R;US) 

Global warming potential for SF,, 18:21194 (R;US) 

FLUORINATED ALIPHATIC HYDROCARBONS 
Dry film lubricant evaluation: Final report, 18:20426 (R;US) 
FLUORINATED AROMATIC HYDROCARBONS 
Structure and reactivity of condensed-phase radical ions, 
18:20602 (RA;US) 
FLUORINE 
Analysis of the April 10, 1987 UF¢ release test, 18:21181 (R;US) 
FLUORINE 19 
Evaluation of neutron induced data on '°F, 18:21991 (RA;CN) 





Nuclear masses from quark shell model, 18:21829 (IA;IN) 
FLUORINE 19 TARGET 
(c,®:’Li) reactions in nuclei of 1p- and (2s-1d)-shells, 18:22083 
(R;UA;In Russian) 
Proton induced K-ionisation cross section measurements for low 
Z elements using a 400 KeV ion accelerator, 18:22075 (IA;IN) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORS 
See PHOSPHORS 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLUX (RADIATION) 
See RADIATION FLUX 
FLY ASH 
Fundamental mechanisms in flue gas conditioning: Quarterly 
report, October 1992—December 1992, 18:19508 (R;US) 
LEADER: Low-temperature Engineering Algorithm of Deposition 
Risk, 18:22573 (CM;US) 
FOAMS 
See also PLASTIC FOAMS 
Carbon aerogels and xerogels, 18:20450 (R;US) 
Characterization and modification of fluid conductivity in hetero- 
geneous reservoirs to improve sweep efficiency: [Quarterly 
report], October 1—-December 31, 1992, 18:18844 (R;US) 
Characterization of surfactants in the presence of oil for steam- 
foam applications, 18:18834 (RA;US) 
Microvisualization of foam flow in porous media, 18:18836 
(RA;US) 
Thermal properties of organic and modified inorganic aerogels, 
18:20452 (R;US) 
Transient foam flow in porous media with cat scanner, 18:18837 
(RA;US) 
FOG (SPRAYS) 
See SPRAYS 
FOLIAGE 
See LEAVES 
FOOD 
See also ANIMAL FEEDS 
Food Irradiation Newsletter. V. 17, no. 1, 18:21591 (1;XA) 
Identification of irradiated foods using the thermoluminescence 
apparatus TOLEDO - Preliminary study, 18:21595 (R;VN) 
Investigation of natural radionuclides in foods and waters in 
China and evaluation of internal dose to public, 18:21281 
(R;CN;In Chinese) 
Verification of the Gaspar dose assessment module used in 
Maxigasp and Popgasp, 18:22630 (R;US) 
FOOD CHAINS 
Hanford Environmental Dose Reconstruction Project monthly 
report, February 1993, 18:21643 (R;US) 
Hanford Environmental Dose Reconstruction Project monthly 
report, January 1993, 18:21642 (R;US) 
FOOD IRRADIATION 
See IRRADIATION 
FOODSTUFFS 
See FOOD 
FORESTS 
Characterization of the nuisance situation in areas of forest de- 
cline in North-Rhine Westphalia, 18:21157 (IA;DE;lIn German) 
Investigation of naturally occurring terpenes in damaged forest 
stands, 18:21156 (IA;DE;lIn German) 
Investigations on the contribution of sulfur and nitrogen deposi- 
tion to soil acidification, 18:21215 (IA;DE;In German) 
Results from the measuring and experimentating station Forst 
(MEXFO), 18:21158 (IA;DE;In German) 
Trend of forest decline in North-Rhine Westphalia, 18:21675 
(IA;DE;In German) 
FORM FACTORS 
Recent developments in the theory of heavy-quark decays, 
18:21926 (RA;US) 
FORMALDEHYDE 
Elementary reaction-rate measurements at high temperature by 
tunable-laser, 18:20533 (RA;US) 


FOSSIL-FUEL POWER PLANTS 
Design 


FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMATION 

See SYNTHESIS 
FORMIC ALDEHYDE 

See FORMALDEHYDE 
FORMOL 

See FORMALDEHYDE 
FORMYL RADICALS 

Elementary reaction-rate measurements at high temperature by 

tunable-laser, 18:20533 (RA;US) 

FORT CALHOUN-1 REACTOR 

See CALHOUN-1 REACTOR 
FORT CALHOUN-2 REACTOR 

See CALHOUN-2 REACTOR 
FORT ST. VRAIN REACTOR 

See VRAIN REACTOR 
FOSSIL-FUEL POWER PLANTS 

Development of silicon nitride composites with continuous fiber 
reinforcement, 18:18723 (RA;US) 

Engineering-scale development of the vapor-liquid-solid (VLS) 
process for the production of silicon carbide Fibrils, 18:18722 
(RA;US) 

Mechanical properties testing of ceramic fiber-ceramic matrix 
composites, 18:18724 (RA;US) 

Sintering of complex chromites, 18:18725 (RA;US) 

Air Pollution 

Characterization of air toxics from a laboratory coal-fired com- 
bustor and utility scale power plants: Quarterly progress 
report No. 5, October-December 1992, 18:19509 (R;US) 

Air Pollution Control 

Control of coal combustion SO.and NO, emissions by in- boiler 
injection of CMA: Second quarterly project status report, 1 
January 1993-31 March 1993, 18:19520 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers: Quarterly technical progress report No. 8, July 
1, 1992—September 30, 1992, 18:19506 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boiler: Quarterly technical progress report No. 7, April 1, 
1992—June 30, 1992, 18:19507 (R;US) 

Full-Scale Demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 7, April 1, 1992-June 30, 1992, 18:19510 
(R;US) 

Industrial pulverized coal low NO, burner: Phase 1, Second 
quarterly technical progress report, 1 April 1992-31 March 
1993, 18:19517 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Third quarterly technical progress report 1992, 
18:19501 (R;US) 

Burners 

Full-Scale Demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 7, April 1, 1992—-June 30, 1992, 18:19510 
(R;US) 

industrial pulverized coal low NO, burner: Phase 1, Second 
quarterly technical progress report, 1 April 1992-31 March 
1993, 18:19517 (R;US) 

Carbon Dioxide 

[The First International Conference on Carbon Dioxide Re- 
moval, and a Workshop on Research Needs for the Capture, 
Utilization, and Disposal of Carbon Dioxide from Fossil Fuel- 
Fired Power Plants, The Netherlands]: Foreign trip report, 
March 2—March 7, 1992, 18:18778 (R;US) 

Deposits 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1992— 
February 28, 1993, 18:18819 (R;US) 

Design 

Engineering development of advanced coal-fired low-emission 
boiler system: Technical progress report No. 1, August- 
December 1992, 18:19518 (R;US) 


ERA Vol. 18, No. 7 831 





FOSSIL-FUEL POWER PLANTS 
Environmentai Effects 


Environmental Effects 

Air pollution effects on forest vegetation: Effects of Vado Ligure 
(Italy) power plant on soil acidification (evaluation method val- 
idation), 18:21234 (R;IT;In Italian) 

Flue Gas 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 1, Quarterly report No. 5, November 1, 
1991—January 31, 1992, 18:19511 (R;US) 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 1, Quarterly report No. 6, February 1, 1992—April 
30, 1992, 18:19512 (R;US) 

Fundamental mechanisms in flue gas conditioning: Quarterly 
report, October 1992—December 1992, 18:19508 (R;US) 

High SOz removal efficiency testing: Technical progress report, 
[October 1-December 31, 1992], 18:19516 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 9, October-December 1992, 18:19514 
(R;US) 

Plasma-assisted cleanup of flue gas: Technical report, Decem- 
ber 1, 1992—February 28, 1993, 18:19519 (R;US) 

Fuel Substitution 

Preliminary technical and economic feasibility of a natural gas 

storage/co-fired retrofit system, 18:18929 (RA;US) 
Gas Turbines 

Fiber-reinforced tubular composites by chemical vapor infiltra- 

tion, 18:18719 (RA;US) 
Materials 

Materials performance in advanced combustion systems, 

18:18784 (R:US) 
Planning 

[Travel to the Republic of Korea to the eighth Korea-USA joint 
workshop on coal utilization technology]: Foreign trip report, 
October 26—November 12, 1991, 18:18655 (R;US) 

Pollution Control! Equipment 

Modernization of coal-fired power stations in northern Bohemia- 
influence and improvement of environmental conditions, 
18:19499 (RA:US) 

Sorbent Injection Processes 

Control of coal combustion SOzand NO, emissions by in- boiler 
injection of CMA: Second quarterly project status report, 1 
January 1993-31 March 1993, 18:19520 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 8, July-September 1992, 18:19513 (R;US) 

Statistical Data 

Availability statistics for thermal power plants, 

(R;DK;iIn Swedish, Finnish, English) 
Tubes 

Investigation of properties and performance of ceramic compos- 
ite components, 18:18721 (RA;US) 

Three-dimensional model for CVI fabrication of disk and tube 
shaped components, 18:18720 (RA;US) 

FOXES 

Mortality of San Joaquin kit fox (Vulpes velox macrotis) at Camp 
Roberts Army National Guard Training Site, California, 
18:21230 (R;US) 

Prey abundance and food habits of San Joaquin kit fox (Vulpes 
velox macrotis) at Camp Roberts Army National Guard Train- 
ing site, California, 18:21231 (R;US) 

Summary and evaluation of the kit fox relocation program, Naval 
Petroleum Reserve No. 1, Kern County, California, 18:21232 
(R;US) 

FRACTURE MECHANICS 

FAVOR: A new fracture mechanics code for reactor pressure ves- 
sels subjected to pressurized thermal shock, 18:19546 (R;US) 

Two-parameter fracture mechanics: Theory and applications, 
18:20277 (R;US) 

[International cooperative efforts related to Project FALSIRE in 
Germany]: Foreign trip report, April 24-May 7, 1992, 
18:19685 (R;US) 

[Travel to Cambridge, UK for a review of shallow-crack test and 
analysis techniques and fracture assessments of structures 


with shallow cracks]: Foreign trip report, September 21-29, 
1992, 18:20281 (R;US) 


18:20087 
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[Travel to Japan to discuss the Elastic-Plastic Fracture Mechan- 
ics in Inhomogeneous Materials and Structures (EPI) 
Program]: Foreign trip report, September 4, 1992—September 
10, 1992, 18:20280 (R;US) 

FRACTURE PROPERTIES 
Test specifications, specimen design and instrumentation test 
data interpretation, 18:20708 (R;US) 

FRACTURE STRENGTH 

See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 

See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 

See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

Modeling heterogeneous and fractured reservoirs with inverse 
methods based on iterated function systems, 18:21694 (R;US) 

FRACTURES 
Release calculations in a repository of the very long tunnel type, 
18:19177 (R;SE) 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 

Attitudes toward nuclear weapons: France, Great Britain, and 
Germany, 18:20057 (R:US) 

French power politics  r France and for Europe, 18:20088 
(R;SE;iIn Swedish) 

Long lived wastes transmutation studies in France, 18:19105 
(RA;XA) 

Monthly results of measurements; November 1992, 18:21187 
(R;FR;In French) 

Risks due to industrial activities and to transports around nu- 
clear installations sites, 18:19745 (IA;MA;In French) 

FRASCATI TOKAMAK 

See FT TOKAMAK 
FREE CONVECTION 

See NATURAL CONVECTION 
FREE ELECTRON LASERS 

Analytic and numerical study of two-frequency undulator radia- 
tion, 18:20724 (R;IT) 

Coupling between propagating and guided modes in hybrid res- 
onator for waveguide free electron laser, 18:20798 (R;IT) 

FEL experiment with a focusing wiggler, 18:22479 (R;JP;In 
Japanese) 

FEL gain parametrization, 18:20722 (R;IT) 

Free-electron laser research-and-development and _ utilization 
program at Tokai, JAERI, 18:20778 (IA;JP) 

LCLS optics: Selected technological issues and scientific oppor- 
tunities, 18:20822 (R;US) 

Microwave generation for magnetic fusion energy applications: 
Progress report, July 15, 1992—July 14, 1993, 18:22428 (R;US) 

Small signal theory of pulse propagation in free electron lasers, 
18:20721 (R;IT) 

Three-dimensional simulation analysis of the standing-wave 
free- electron laser two beam accelerator, 18:20791 (R;US) 

Waveguide tapering for FEL in high gain regime, 18:20805 (R;IT) 

FREE RADICALS 

See RADICALS 

FREEZERS 

Advanced insulations for refrigerator/freezers: The potential for 
new shell designs incorporating polymer barrier construction, 
18:20116 (R;US) 

FREONS 

Thermal stability of the cooling media R22 and R134a, 

18:20131 (R;SE;In Swedish) 
FRESH WATER 

In-situ and laboratory study of radiocaesium mobility in freshwa- 

ter sediments, 18:21306 (R;NL) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 





FT TOKAMAK 

Applications of advanced materials for manufacturing of compo- 
nents of experimental devices for controlled nuclear fusion 
research, 18:22447 (R;IT) 

lon Bernstein wave heating experiment on FTU revisited after 
Dili-D results, 18:22285 (RA;IT) 

FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Experience of poolside examination for verifying the perfor- 
mance of fuel in the Republic of Korea, 18:19550 (RA;XA) 

Inspection and reconstitution of fuel elements: EDF experience, 
policy and needs, 18:19556 (RA;XA) 

Irradiated fuel assembly restoration equipment, 
(RA;XA) 

New pool-site inspection and repair techniques based on com- 
puter support, 18:19551 (RA;XA) 

Poolside inspection, repair and reconstitution of LWR fuel ele- 
ments: Proceedings of a technical committee meeting held in 
Lyon, France, 21-23 October 1991, 18:19548 (R;XA) 

Reactor components P-11/K-15  re-inspection standards, 
18:19898 (R;US) 

Repair of MOX fuel assemblies: 
18:19554 (RA;XA) 

Spanish experience of fuel assembly inspection-repair cam- 
paigns at Asco 1 and 2 and Vandellos 2, 18:19555 (RA;XA) 

Technical aspects and economic assessment of poolside in- 
spection, repair and reconstitution of WWER-1000 and 
WWER-440 fuel assemblies, 18:19557 (RA;XA) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

Travel to Argonne National Laboratory, October 31, 1951- 
November 1, 1951, 18:19793 (R;US) 

[Aluminum fuel can fabrication], 18:19806 (R;US) 

FUEL CELLS 
See also SOLID ELECTROLYTE FUEL CELLS 
Fuel cell bus, 18:20100 (RA;US) 

FUEL CHANNELS 

Interim report, Production Test 105-522-E, Examination of pile 
process tubes removed from 100-C, D and F piles, 18:19838 
(R;US) 

Reactor instrumentation — Thermocouple insulation, 18:19714 
(R;US) 

FUEL COOLING INSTALLATIONS 

See SPENT FUEL STORAGE 

FUEL CYCLE 
See also THORIUM CYCLE 
URANIUM RECYCLE 

[Nuclear technology tomorrow]: Foreign trip report, September 

10-23, 1992, 18:19627 (R;US) 
Burnup 

Effects of extended burnup on the nuclear fuel cycle, 18:19558 
(RA;XA) 

High burnups for water reactor fuels - A UK perspective, 
18:19633 (RA;XA) 

Impact of extended burnup on the nuclear fuel cycle: Proceed- 
ings of an advisory group meeting held in Vienna, 2-5 
December 1991, 18:19628 (R;XA) 

Improvement of WWER fuel burnup and its effect on the fuel cy- 
cle, 18:19559 (RA;XA) 

Cost Estimation 

Developments in slightly enriched uranium for power reactor 

fuel in Argentina, 18:19578 (RA;XA) 
Economics 

Compatibility of extended burnup with French fuel cycle installa- 
tions, 18:19632 (RA;XA) 

High burnups for water reactor fuels - A UK perspective, 
18:19633 (RA;XA) 

Impact on the back end of the nuclear fuel cycle, 18:19112 
(RA;XA) 

Near-term plans towards increased discharge burnups in 
Finnish power reactors: Review of background aspects and 
current activities, 18:19631 (RA;XA) 
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A practical experience, 


FUEL PLATES 


Present status of the nuclear fuel cycle in the CSFR, 18:19630 

(RA;XA) 
Economy 

Necessity for and feasibility of burnup extension in China's nu- 

clear industry, 18:19629 (RA;XA) 
Meetings 

Impact of extended burnup on the nuclear fuel cycle: Proceed- 
ings of an advisory group meeting held in Vienna, 2-5 
December 1991, 18:19628 (R;XA) 

Modifications 

Burnup extension plan of BWR fue! and its impact on the fuel 

cycle in Japan, 18:19540 (RA;XA) 
Optimization 

Developments in slightly enriched uranium for power reactor 

fuel in Argentina, 18:19578 (RA;XA) 
Planning 

Extension of burnup in Indian PHWRs, 18:19580 (RA;XA) 

High burnups for water reactor fuels - A UK perspective, 
18:19633 (RA;XA) 

Radioactive Effluents 

Actinide aerosol releases from the nuclear fuel cycle interac- 

tions in the environment: A review, 18:19233 (R;US) 
Research Programs 
Present status of the nuclear fuel cycle in the CSFR, 18:19630 
(RA;XA) 
Safety 
The safety of the nuclear fuel cycle, 18:19120 (R;XN) 
FUEL ELEMENT CLUSTERS 
Design and irradiation experience with thorium bundles in 
MAPS [Madras Atomic Power Station], 18:19588 (IA;IN) 
FUEL ELEMENTS 
See also FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 

C Reactor power reduction, 18:19850 (R;US) 

Dingot Program, 18:19851 (R;US) 

Fuel element handling before irradiation, 18:19870 (R;US) 

Hanford Laboratories Operation monthly activities report, Au- 
gust 1959, 18:18948 (R;US) 

IFR fuel cycle process equipment design environment and ob- 
jectives, 18:19901 (R;US) 

Material loss in ruptured fuel elements, 18:19825 (R;US) 

New fuel element development report of meeting held March 13, 
1952, 18:19816 (R;US) 

Pile development program, 18:19815 (R;US) 

Production Test IP-168-A, Long term corrosion monitoring and 
evaluation of operating limits for | & E charges — C-Reactor, 
18:19859 (R;US) 

Thoria target element failures, 18:19820 (R;US) 

[Fuel element fabrication technology], 18:19777 (R;US) 

FUEL FABRICATION PLANTS 

Licensed fuel facility status report: Inventory difference data, 

July 1, 1991—June 30, 1992: Volume 12, 18:19345 (R;US) 
FUEL GAS 

See also NATURAL GAS 

An attrition-resistant zinc titanate sorbent for sulfur: Technical re- 
port, December 1, 1992—February 28, 1993, 18:18713 (R;US) 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 9, October 1, 1992—December 31, 
1992, 18:18686 (R;US) 

Development of novel copper-based sorbents for hot gas 
cleanup: Technical report, December 1, 1992—February 28, 
1993, 18:18714 (R;US) 

FUEL INJECTION SYSTEMS 

GFI field evaluations, 18:20171 (RA;US) 
FUEL LOADING 

See REACTOR FUELING 
FUEL PLATES 

Production of Al clad Al sup(233)U alloy fuel plates for PURN- 
IMA IIVKAMINI reactors, 18:19879 (IA;IN) 

Weekly report, September 14-19, 1953, Syivania Electric Prod- 
ucts Company (25730-700), 18:19774 (R;US) 
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FUEL POOLS 


FUEL POOLS 
Long term dry storage of Magnox fuel elements in EUREX (Salug- 
gia, Italy) storage pond: Results, 18:19090 (R;IT;In Italian) 
FUEL REPROCESSING PLANTS 
See also COGEMA LA HAGUE 
IDAHO CHEMICAL PROCESSING PLANT 

Design of the Fuel Disassembly System for the Recycle Equip- 
ment Test Facility, 18:18959 (R;US) 

Qualitative simulation for supervision of a nuclear reprocessing 
plant, 18:18956 (R;FR) 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Building 221-H, B-Line, Scrap Recovery Fa- 
cility (Supplement 2A): Revision 1, 18:18960 (R;US) 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Receiving Basin for Offsite Fuel (Supple- 
ment 3), 18:18961 (R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 
Canning 
[Uranium Slug Protective Coating Program]: Trip report, De- 
cember 28, 1951, 18:19807 (R;US) 
Cladding 
Sheath hot spot for enriched fuel slug, 18:19782 (R;US) 
Coatings 

[Uranium Siug Protective Coating Program]: Trip report, De- 

cember 28, 1951, 18:19807 (R;US) 
Fabrication 

Project 8980, Savannah River Plant, 105L — Preliminary design 
for LM Program, 18:19779 (R;US) 

Uranium experimental program Lot “F”, 18:19798 (R;US) 

[Assembly methods for packing canned 35W5 slugs into thim- 
bles]: Trip report, November 20—21, 1951, 18:19801 (R;US) 

[Fabrication of LiA! slugs]: Trip report, November 8-9, 1951, 
18:19794 (R;US 

[LiAI alloy processiiig and slug fabrication]: Trip report, Decem- 
ber 6-7, 1951, 18:19800 (R;US) 

Failed Element Detection 

Post-irradiation examination of high burnup fuel and leaking fuel 

from the Loviisa nuclear power station, 18:19553 (RA;XA) 
Failures 

Rod diameter measurements of SVEA-fuel to determine fuel 
rods operated at dry-out conditions in Oskarshamn 2, 
18:19539 (RA;XA) 

Hot Spots 

Sheath hot spot for enriched fuel slug, 18:19782 (R;US) 

inspection 

Poolside inspection of fuel rods from experiments in research 
reactors, 18:19874 (RA;XA) 

Irradiation 

The irradiation of a novel fuel element used for U-233 produc- 

tion, 18:19832 (R;US) 
Jackets 

[Travel to Monsanto Chemical Company to discuss shipments 
of irradiated bismuth from Savannah River Plant to Monsanto, 
January 8, 1952], 18:18980 (R;US) 

Packaging 

[Travel to Monsanto Chemical Company to discuss shipments 
of irradiated bismuth from Savannah River Plant to Monsanto, 
January 8, 1952], 18:18980 (R;US) 

Post-irradiation Examination 

Post-irradiation examination of high burnup fuel and leaking fuel 

from the Loviisa nuclear power station, 18:19553 (RA;XA) 
Ruptures 

Acomparison of monthly slug ruptures at C-Pile, 18:19847 (R;US) 

Decontamination of process equipment, 18:19787 (R;US) 

Justification for extending scram recovery time at C Reactor, 
18:19848 (R;US) 

Macro-examination of enriched uranium slug ruptures, 18:19830 
(R;US) 
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Power ramp testing of fresh fuel rods with added iodine, 
18:19928 (R;JP;iIn Japanese) 
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Transients 

Power ramp testing of fresh fuel rods with added iodine, 

18:19928 (R;JP;In Japanese) 
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Rod diameter measurements of SVEA-fuel to determine fuel 
rods operated at dry-out conditions in Oskarshamn 2, 
18:19539 (RA;XA) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

A computational model for coal transport and combustion: 
Quarterly technical progress report, December 1, 1992- 
February 28, 1993, 18:18782 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical progress 
report No. 1, October-December 1992, 18:18668 (R;US) 

Integrated coal preparation and CWF processing plant: Con- 
ceptual design and costing: Final technical report, 18:18658 
(R;US) 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical progress report No. 1, 
September 1—November 30, 1992, 18:18674 (R;US) 

Roles of additives and surface control in slurry atomization: Fi- 
nal project report, 18:18804 (R;US) 

Superclean coal-water slurry combustion testing in an oil-fired 
boiler: Semiannual technical progress report, August 15, 
1992—February 15, 1993, 18:18803 (R;US) 

FUEL SUPPLIES 
Fossil Energy Program semiannual progress report for April 
1992— September 1992, 18:18656 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL SYSTEMS 
See also CARBURETORS 
FUEL INJECTION SYSTEMS 

A model for fuel fire duration and application to the B-1B 

bomber, 18:21139 (R;US) 
FUEL-COOLANT INTERACTIONS 
[Experimental studies of fuel-coolant interactions in the Savan- 
nah River heavy water reactors], 18:19914 (R;US) 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FUEL SLURRIES 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 

US-Japan energy policy dialogue: [Final] report, June 1991— 
December 1992 (Contains a list of attendees, agenda, report 
summaries, and a financial report.), 18:20004 (R;US) 

FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FULHAM-SIMON-CARVES PROCESS 
See DESULFURIZATION 
FULLERENES 

Dynamic behaviors of fragments ejected from the surface of car- 
bon materials by laser ablation, 18:22168 (R;JP) 

Empirical tight-binding parameters for solid Cgp, 18:22140 (R;XA) 

Fullerene superconductors: Phase stability and anomalously 
low T.’s in some ternary compounds, 18:20444 (R;US) 

Magnetic properties of doped superconducting C-60 fullerines: 
Manifestations of phase transitions and orientational ordering, 
18:20437 (RA;DK) 

Magnetic resonance studies of photo-induced electron transfer 
reactions: Final report, June 1, 1990-May 31, 1993, 
18:20599 (R;US) 

Production of a high energy beam of multiply charged C™ ¢ 
ions, 18:20872 (R;FR) 

Vibrational and electronic properties of clusters and ultrathin 
films: Progress report, 18:20408 (R;US) 
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See AEROSOLS 
FUNCTIONS 
See also HAMILTONIAN FUNCTION 
LAGRANGIAN FUNCTION 
STRUCTURE FUNCTIONS 
Polynomial for semiquadratic interpolation on four data in rect- 
angular array, 18:22643 (RA;US) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 

Fifth international fungus spore conference: [Abstracts]: Final 

technical report, 18:21563 (R;US) 
FURANS 

Thermodynamic properties for polycyclic systems by 
non-calorimetric methods: Progress report, August 1, 1992— 
September 30, 1993, 18:20556 (R;US) 

FURNACES 
See also BLAST FURNACES 
ELECTRON BEAM FURNACES 

A coal-fired combustion system for industrial process heating 
applications: Quarterly technical progress report, October 
1992—December 1992, 18:19491 (R;US) 

A coal-fired combustion system for industrial process heating 
applications: Quarterly technical progress report, July 1992— 
September 1992, 18:18812 (R;US) 

A coal-fired combustion system for industrial process heating 
applications: Quarterly technical progress report, October 
1992—December 1992, 18:19491 (R;US) 

A coal-fired combustion system for industrial process heating 
applications: Quarterly technical progress report, July 1992— 
September 1992, 18:18812 (R;US) 

FUSED SALT FUELS 

See MOLTEN SALT FUELS 
FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 

See WELDING 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTIONS 
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GABBROS 
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GADOLINIUM ISOTOPES 
Characteristics of plasma in gadolinium atomic beam produced 
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GALLIUM ARSENIDE SOLAR CELLS 
Improved monolithic tandem solar cell, 18:19442 (PA;US) 
Low-cost, high-efficiency solar cells utilizing GaAs-on-Si tech- 
nology: Annual subcontract report, 1 August 1991-31 July 
1992, 18:19438 (R;US) 
New Ill-V cell design approaches for very high efficiency: An- 


nual subcontract report, 1 August 1991-31 July 1992, 
18:19439 (R;US) 
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A thermal ionization model for the sustaining phase of lock-on in 
GaAs, 18:20441 (R;US) 

Defect studies in low-temperature-grown GaAs, 18:20430 (R;US) 
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1992, 18:19440 (R;US) 

Liquid phase epitaxy of gallium arsenide - a review, 18:20392 
(R;AU) 

Low-cost, high-efficiency solar cells utilizing GaAs-on-Si tech- 
nology: Annual subcontract report, 1 August 1991-31 July 
1992, 18:19438 (R;US) 
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nique, 18:20391 (R;AU) 

Unexpected increase in the thermal generation rate of bulk 
GaAs due to electron-beam metallization, 18:20442 (R;US) 

GAMMA DETECTION 

A high resolution 14-bit ADC for Gammasphere Project, 
18:21032 (R;US) 

An analysis program for multi-detector array, 18:21013 (IA;IN) 

Conception and realization of a multichannel amplitude con- 
verter, 18:20994 (R;FR;in French) 

GAMMA DOSIMETRY 

Status report on TRS 277. December 1992 (Absorbed Dose De- 
termination in Photon and Electron Beams - an International 
Code of Practice.), 18:21629 (IA;XA) 

GAMMA HEATING 
See RADIATION HEATING 
GAMMA LOGGING 

A new model for the natural-gamma probe, 18:21205 (R;DK;In 
Danish) 

Well logging study using total gamma rays in the region of 
Khnefis, 18:21198 (R;SY;In Arabic) 

GAMMA RADIATION 

Neutron capture cross sections and gamma-ray strength func- 
tions, 18:22094 (R;NL) 

Radiation hardness studies of doped Csi crystals, 18:20448 
(RA;US) 

XG standards. Version 91-8-6. X-ray and gamma-ray standards 
for detector calibration, 18:19371 (R;XA) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 

Calibration and application of a HPGe gamma spectrometer for 
in-situ measurements, 18:20991 (R;CN;in Chinese) 

Gammasphere software development: Progress report, 
18:21000 (R;US) 

GAMMA SPECTROSCOPY 

A multiplicity filter array for gamma ray spectroscopy, 18:21018 
(IA;IN) 

[Travel to Italy regarding meeting on 4z-high resolution gamma- 
ray spectroscopy]: Foreign trip report, September 18-30, 
1991, 18:21035 (R;US) 

GAS APPLIANCES 

Electric clothes washers supplied with hot water from gas water 
heaters: Energy conservation, experimental results, 18:20113 
(R;IT;In Italian) 

GAS BURNERS 

Formation of POM and NO, in connection with the combustion 
of natural gas in process burners: Reporting of measure- 
ments. Emission measurements, 18:18928 (R;DK;In Danish) 

GAS CENTRIFUGES 
Mount lug tests: Part 2, Field tests, 18:19367 (R;US) 
GAS COOLANTS 
See GASES 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
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GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FLOW 

Modeling gas and brine migration for assessing compliance of 

the WIPP, 18:19171 (R;US) 
GAS GENERATORS 

Development test report for minimum size solid storage gas 

generator, 18:20660 (R;US) 
GAS HYDRATES 

Gas hydrate reservoir characteristics and economics, 18:18892 
(RA;US) 

Ground movements associated with gas hydrate production: 
Progress report, April 1, 1992—June 30, 1992, 18:18918 (R;US) 

Ground movements associated with gas hydrate production: 
Progress report, October 1—-December 31, 1992, 18:18919 
(R;US) 

Hydrate detection, 18:18895 (RA;US) 

The sensitivity of seismic responses to gas hydrates, 18:18894 
(RA;US) 

GAS LASERS 
See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 
METAL VAPOR LASERS 

Low-pump-rate multi-millisecond atomic xenon laser, 18:20742 
(R;US) 

GAS TURBINE POWER PLANTS 

Availability statistics for thermal power plants, 
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GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

Advanced turbine design for coal-fueled engines: Phase 1, Ero- 
sion of turbine hot gas path blading: Final report, 18:20177 
(R;US) 

Characterization of ceramic composite materials for gas turbine 
applications, 18:20176 (R;US) 
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tion, 18:18719 (RA;US) 

GAS WELLS 
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GASEOUS DIFFUSION PLANTS 
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PORTSMOUTH GASEOUS DIFFUSION PLANT 
Feasibility of gas-phase decontamination of gaseous diffusion 
equipment, 18:18938 (R;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
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FLUE GAS 
Oak Ridge National Laboratory Waste Management Plan, 
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Impact of gauge invariance on future ete data, 18:21797 
(RA;JP) 
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See GAUGE INVARIANCE 
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GENERATORS (ELECTRIC) 
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(RA;US) 


Human cDNA mapping using fluorescence in situ hybridization, 
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Isolation and characterization of expressed sequences from the 
human X chromosome, 18:21515 (RA;US) 
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Expert Systems 
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Pathways to genetic screening: Patient knowledges, patient 
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ping and sequencing, 18:21398 (RA;US) 
Use of a general-purpose robot at the LBL Human Genome 
Center, 18:21403 (RA;US) 
Computer Calculations 
Construction of restriction maps using simulated and real data, 
18:21378 (RA;US) 
Computer Graphics 
Displaying restriction maps in postscript, 18:21428 (RA;US) 
Computer Networks 
The GDB human genome data base Anno 1992, 18:21481 
(RA;US) 
Data Base Management 
A loosely-coupled, distributed laboratory notebook for the cDNA 
community, 18:21377 (RA;US) 
Automatic generation of user interfaces for genomic databases, 
18:21405 (RA;US) 
Data management tools for genomic applications: A status re- 
port, 18:21394 (RA;US) 
Data management tools for laboratory information management 
systems, 18:21395 (RA;US) 
Displaying restriction maps in postscript, 18:21428 (RA;US) 
Genomic cartography on a flat-earth budget, 18:21430 (RA;US) 
Recent enhancements to the LLNL genome browser, 18:21432 
(RA;US) 
Demand 
Genomic cartography on a flat-earth budget, 18:21430 (RA;US) 
Education 
Human genome project genetics education workshops for mid- 
dle and secondary science teachers, 18:21476 (RA;US) 
Ethical Aspects 
Assessing genetics risks: Issues and implications for health, 
18:21483 (RA;US) 
Assistance for ethical, legal, and social issues projects, 
18:21379 (RA;US) 
Human genome project genetics education workshops for mid- 
dle and secondary science teachers, 18:21476 (RA;US) 
Mapping and sequencing the human genome: Science, ethics, 
and public policy, 18:21537 (RA;US) 
Information 
Second generation data entry scripts for a genome database, 
18:21433 (RA;US) 
Information Dissemination 
Mapping and sequencing the human genome: Science, ethics, 
and public policy, 18:21537 (RA;US) 
information Retrieval 
Gnome View: A tool for visual representation of human genome 
data, 18:21541 (R;US) 
Information Systems 
An overview of the human genome database platform-Sybase, 
18:21543 (R;US) 
Information Theory 
Information theoretic measures of value and progress in ge- 
nomic maps, 18:21414 (RA;US) 
Legal Aspects 
Assessing genetics risks: Issues and implications for health, 
18:21483 (RA;US) 
Assistance for ethical, legal, and social issues projects, 
18:21379 (RA;US) 
Public Policy 
Mapping and sequencing the human genome: Science, ethics, 
and public policy, 18:21537 (RA;US) 
Social Impact 
Assessing genetics risks: Issues and implications for health, 
18:21483 (RA;US) 
Assistance for ethical, legal, and social issues projects, 
18:21379 (RA;US) 
Human genome project genetics education workshops for mid- 
dle and secondary science teachers, 18:21476 (RA;US) 
Statistics 
Information theoretic measures of value and progress in ge- 
nomic maps, 18:21414 (RA;US) 
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GENETICS 


GENETICS 

Data management tools for genomic applications: A status re- 
port, 18:21394 (RA;US) 

Data management tools for laboratory information management 
systems, 18:21395 (RA;US) 

GEOCHEMISTRY 

Geochemical modeling: An integrated approach to nuclear 
waste disposal issues, 18:19183 (R;US) 

Validation of hydrogeochemical codes using the New Zealand 
geothermal system, 18:19187 (R;US) 

GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
NATURAL GAS HYDRATE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 

Deformed glacial deposits of Passamaquoddy Bay area, New 

Brunswick: Products of seismic shaking?, 18:21690 (R;CA) 
GEOLOGIC FAULTS 

Bedrock stability in southeastern Sweden. Evidence from frac- 
turing in the ordovician limestones of northern Oeland, 
18:21264 (R:SE) 

Constraints on a basin-range fault at Pahute Mesa, southwest- 
ern Nevada volcanic field, 18:21124 (RA;US) 

Monitoring of radon variation in both ground water and soil gas 
along Al-Ghab fault from 15 February to 23 June 1992, 
18:21199 (R;SY;In Arabic) 

GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

Aespoe Hard Rock Laboratory: Evaluation of the combined 
longterm pumping and tracer test (LPT2) in borehole KAS06, 
18:21266 (R;SE) 

Numerical simulation to Sandia Junior Jade HE events, 
18:21105 (RA:US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs: Annual report, October 1, 1990—September 31, 
1991, Annex 4, 18:18843 (R;US) 

The Aespoe Hard Rock Laboratory: Final evaluation of the 
hydrogeochemical pre-investigations in relation to existing ge- 
ologic and hydraulic conditions, 18:21319 (R;SE) 

[Symposium for the STRIPA Project]: Foreign trip report, Octo- 
ber 10-17, 1992, 18:19049 (R;US) 

GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
SEDIMENTARY BASINS 

Ground movernents associated with gas hydrate production, 

18:18901 (RA;:US) 
GEOLOGIC SURVEYS 
Brazil Geologic Basic Survey Program - Limoeiro - Sheet SB.25- 
Y-C-V -Pernambuco State, 18:21238 (|;BR;In Portuguese) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOMETRY 
Enumerative geometry of Del Pezzo Surfaces, 18:21720 (R;XA) 
GEOPHYSICAL SURVEYS 

See also SEISMIC SURVEYS 

Rapid Geophysical Surveyor: Final report, 18:19089 (R;US) 

The possible direct use of satellite radiance measurements by 
the Atmospheric Radiation Measurement Program, 18:21162 
(R;US) 

GEOPHYSICS 

Atmospheric and Geophysical Sciences Program report, 1990— 
1991, 18:21191 (R;US) 

Radioactivity and geophysics, 18:21210 (R;FR) 

GEOPRESSURED SYSTEMS 

Hydrocarbons associated with brines from geopressured wells: 
First quarterly technicl progress report, 1 January 1991-30 
March 1991, 18:19473 (R;US) 

GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL FIELDS 

United States Gulf Coast Geopressured-Geothermal Program, 

Consolidated Research Program: Third quarterly technical 
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progress report, October 1, 1992—December 31, 1992, 
18:19469 (R;US) 
GEOTHERMAL FLUIDS 
Hydrocarbons associated with brines from geopressured wells: 
First quarterly technicl progress report, 1 January 1991-30 
March 1991, 18:19473 (R;US) 
Hydrocarbons associated with brines from geopressured wells: 
Fourth quarterly technical progress report, 1 October 1990— 
30 December 1990, 18:19472 (R;US) 
Hydrocarbons associated with brines from geopressured wells: 
Second Quarterly technical progress report, 1 April 1991-30 
June 1991, 18:19471 (R;US) 
GEOTHERMAL HEATING 
Geothermal Progress Monitor: Report No. 14, 18:19475 (R;US) 
Geothermal direct-heat utilization assistance: Quarterly 
progress report, January—March 1993, 18:19478 (R;US) 
GEOTHERMAL POWER PLANTS 
An estimate of the cost of electricity production from hot-dry 
rock, 18:19470 (R;US) 
Geothermal Progress Monitor: Report No. 14, 18:19475 (R;US) 
GEOTHERMAL PROCESS HEAT 
Pilot fruit drier for Los Azufres geothermal field, Michoacan, 
Mexico, 18:19477 (R;US) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL WELLS 
Explosive stimulation of a geothermal well: GEOFRAC: [Final 
report], 18:19474 (R;US) 
GWELL,GWNACL,HOLA: Multi-Component, Multi-Feedzone 
Geothermal Wellbore Simulators, 18:22578 (CM;US) 
GWELL,GWNACL,HOLA: Multi-Component, Multi-Feedzone 
Geothermal Wellbore Simulators, 18:22577 (CM;US) 
Hydrocarbons associated with brines from geopressured wells: 
Third quarterly technical progress report, 1 July 1991-30 
September 1991, 18:19468 (R;US) 
GERMAN DEMOCRATIC REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 
See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
See also BUNDESAMT FUER STRAHLENSCHUTZ 
Forschungszentrum Juelich GmbH. Annual report 1992. Applied 
research - basic research, 18:20045 (|;DE;in German) 
GERMANATES 
Growth and characterisation of bismuth germanate scintillator, 
18:21007 (IA;IN) 
GERMANIUM 
Structural damages of Ge monocrystal under 8 MeV energy ni- 
trogen ion effect, 18:22188 (IA;RU;In Russian) 
Uniaxially stressed Ge:Ga and Ge:Be, 18:20276 (R;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANIUM DIODES 
Surface passivation of high-purity germanium gamma-ray de- 
tector, 18:20393 (R;AU) 
GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GLASS 
See also BOROPHOSPHATE GLASS 
BOROSILICATE GLASS 
PHOSPHATE GLASS 
Characterization of thermal annealed Bi implanted silica, 
18:20405 (R;US) 
Does fully radioactive glass behave differently than simulated 
waste glass?, 18:19004 (R;US) 





Durability of simulated DWPF annealed glasses, 18:19213 
(R;US) 
Effects of radiation exposure on glass alteration in a steam envi- 
ronment, 18:19003 (R;US) 
Evaluation of surfactant-water mixtures as cleaning agents, 
18:20726 (R;US) 
Fracture behavior of surface-modified ceramics: Progress re- 
port, June 1, 1992—May 31, 1993, 18:20410 (R;US) 
Healing of lithographically introduced flaws in glass and glass 
containing ceramics, 18:20344 (R;US) 
Optical bleaching of bismuth implanted silica glass: A threshold 
effect, 18:20406 (R;US) 
Rock elastic properties: 
18:20454 (R;US) 
The reaction of SRL 202 glass in J-13 and DIW, 18:19002 (R;US) 
Time- temperature- transformation- diagrams for DWPF pro- 
jected glass compositions, 18:19214 (R;US) 
[Travel to Spain and Egypt for glass science and engineering]: 
Foreign trip report, October 3-19, 1992, 18:20412 (R;US) 
GLOBAL CLIMATE CHANGE 
See CLIMATIC CHANGE 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLOSSARIES 
See DICTIONARIES 
GLOVEBOXES 
Glovebox plug for glove changing, 18:20666 (PA;US) 
Integrating remote control into a pyrochemical processing glove 
box robot, 18:20679 (R;US) 
Polymeric materials for use in wet hydrochloric acid environ- 
ments, 18:20427 (R;US) 
Removal of deuterium from flowing nitrogen by SAES St 198, 
18:20684 (R;US) 
GLOVES 
Electrical conductivity as a test for the integrity of latex gloves, 
18:20659 (R;US) 
GLUEBALLS 
Revisiting the Lund Fragmentation Model, 18:21841 (R;SE) 
GLUONIUM 
See GLUEBALLS 
GLUONS 
Dielectric functional dependence of gluonic effects in color di- 
electric model, 18:21818 (IA;IN) 
Equation of state of quasi-free gluon gas, 18:21821 (IA;IN) 
Spin orbit N-N interaction from COGEP, 18:21866 (IA;IN) 
Tensor N-N interaction from COGEP, 18:21871 (IA;IN) 
The effect of confinement of gluons and N-N scattering : P-P 
and N-P differential cross sections, 18:21872 (IA;IN) 
GLYCINE HISPIDA 
Improving food and agricultural production. Thailand. Breeding 
for soybean resistance to anthracnose disease: Technical re- 
port. Report prepared for the Government of the Republic of 
Thailand, 18:21584 (R;XA) 
GLYCOPROTEINS 
Strategies for mapping gene families: The pregnancy-specific 
glycoproteins on chromosome 19, 18:21427 (RA;US) 
GLYCOSYL TRANSFERASES 
Carotenoid biosynthesis in bacteria: In vitro studies of a crt/bch 
transcription factor from Rhodobacter capsulatus and 
carotenoid enzymes from Erwinia herbicola, 18:21351 (R;US) 
GNEISSES 
Use of Sr and Pb isotopes in gneissic-migmatic rocks in 
Itacambira-Barrocao, MG, Brazil, 18:20481 (I;BR;In Por- 
tuguese) 
GOATS 
Agricultural production - Phase 2. Indonesia. Methods for in- 
creasing ruminant production from available feed resources in 
Indonesia - Nutrition-reproduction interactions: Technical re- 
port. Report prepared for the Government of the Republic of 
Indonesia, 18:21569 (R;XA) 
GOBAR GAS 
See METHANE 


Dependence on microstructure, 


GOETHITE 
Measurements of metal adsorption in oxide-clay mix- 
tures: “Competitive-additivity” among mixture components, 
18:19160 (R;US) 
GOLD 
Adhesion of thick film Au to alumina ceramics, 18:20743 (R;US) 
Cluster research within the Theory Institute, 18:20529 (RA;US) 
Effect of metallic-coating properties on the tribology of coated 
and oil-lubricated ceramics, 18:20307 (R;US) 
Incomplete melting of the Au(100) surface, 18:22145 (R;XA) 
GOLD 197 
Neutron data evaluation of 19” Au, 18:22003 (RA;CN) 
GOLD 197 TARGET 
Coulomb dissociation of exotic nuclei in a direct fragmentation 
model, 18:22038 (1A;IN) 
Description of flux effects and particle production in relativistic 
heavy ion collisions, 18:22017 (R;DE;In German) 
Neutron shell effects in the sup(209)Bi(a,xn)sup(213-x)At and 
sup(197)Au(a,xn)sup(201-x)TI, 18:22032 (IA;IN) 
GOLD ALLOYS 
Radiation effects in FCC metals and intermetallic compounds: A 
molecular dynamics computer simulation study, 18:20302 
(R;US) 
GOVERNMENT BUILDINGS 
Federal Energy Resources Modernization Coordinating Com- 
mittee: Semiannual report, April 1, 1992—September 30, 
1992, 18:20059 (R;US) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
Research-policy reactions on the problem of environmental pol- 
lution. Summary of an OECD study and discussion of national 
projects, 18:20030 (1;DE;iIn German) 
GRADED LIE GROUPS 
Tensorial structure of a q-deformed sp(4,R) superalgebra, 
18:21787 (R;XA) 
GRAFT POLYMERS 
Radiation induced grafting for practical applications, 18:20609 
(IA;XA) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Grain boundaries in complex oxides: Technical progress report, 
18:20314 (R;US) 
GRAMINEAE 
Harvesting, storing and application of elephant grass (Miscant- 
hus sinensis (’Giganteus”)) for combustion purposes, 
18:19412 (R;DK;In Danish) 
GRAND UNIFIED THEORY 
Gauge unification of fundamental forces: The story of success, 
18:21813 (R;XA) 
GRANITES 
Computer modeling of low pressure laboratory experiments on 
Indiana limestone and Sierra white granite and the implica- 
tions for yield estimation, 18:21142 (R;US) 
[Symposium for the STRIPA Project]: Foreign trip report, Octo- 
ber 10-17, 1992, 18:19049 (R;US) 
GRANULAR MATERIALS 
A computational model for coal transport and combustion: 
Quarterly technical progress report, December 1, 1992- 
February 28, 1993, 18:18782 (R;US) 
GRAPHITE 
Final report — PT-105-514-A, Installation of thermocouples in 
process channels, 18:19720 (R;US) 
Fracture behavior of surface-modified ceramics: Progress re- 
port, June 1, 1992—May 31, 1993, 18:20410 (R;US) 
NMR studies of molecules in liquid crystals and graphite, 
18:20567 (R;US) 
Review of feasibility of high temperature full pile graphite 
burnout test, 18:19834 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
See GRAMINEAE 
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GRAVITATIONAL FIELDS 


GRAVITATIONAL FIELDS 

On a "conformal” perfect fluid in the classical vacuum, 18:21782 

(R;XA) 
GREASES 

Study on radiation-induced deterioration of grease at high tem- 
perature, 3: Development of radiation-thermal resistant 
grease, 18:20424 (R;JP;in Japanese) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See USA 
GREAT PLAINS 
See USA 
GREEN RIVER FORMATION 

Evaluation of gas bearing formations in the Greater Green river 

basin for horizontal well applications, 18:18897 (RA;US) 
GREENHOUSE EFFECT 

Comment 1 on workshop in adaptation and mitigation strategies - 
why greenhouse warming stays a hot topic, 18:20064 (RA;US) 

Comment 1 on workshop in political institutions - meso-level 
regimes and robust plans, 18:20067 (RA;US) 

The effect of increased artificial and solar UV-B radiation in 
combination with increased temperature and carbon dioxide 
concentration on the growth and gas exchange of selected 
plants, 18:21682 (1;DE;ln German) 

Workshop in adaptation and mitigation strategies - approaching 
global warming: A review of the adaptation and mitigation 
perspectives, 18:20063 (RA;US) 

Workshop in political institutions - institutional analysis and 
global climate change: Design principles for robust interna- 
tional regimes, 18:20066 (RA;US) 

[Travel to Austria to analyze the effects of reducing greenhouse 
gases on various national and regional energy systems]: For- 
eign trip report, January 25—February 1, 1992, 18:21207 (R;US) 

GREENHOUSE GASES 

Comment 1 on workshop in economics - a note on benefit-cost 
analysis and the distribution of benefits: The greenhouse ef- 
fect, 18:20061 (RA;US) 

Comment 2 on workshop in economics - issues in benefit-cost 
analysis: Amplification channels and discounting long-term 
environmental damages, 18:20062 (RA;US) 

Comment 2: Nurturing multidisciplinary research on the global 
commons, 18:20071 (RA;US) 

Comment 3 - the research agenda: Social science research on 
global warming, 18:20072 (RA;US) 

Comment 3 on workshop in political institutions - problems of in- 
stitutional analysis, 18:20069 (RA;US) 

Comment 4 - policy for sustainable development: Some unre- 
solved issues, 18:20073 (RA;US) 

Comment 5 - agricultural response to climate change, 18:20074 
(RA;US) 

Emission of greenhouse gases in Denmark 1975-90 with special 
reference to the contributions from the energy sector, 
18:21184 (R;DK;in Danish) 

General technical comments on climate change - comment 1: 
Arswers to five questions posed at the conference, 18:20070 
(RA;US) 

Quantifying and minimizing uncertainty of climate forcing by an- 
thropogenic aerosols, 18:21172 (R;US) 

Workshop in economics - the problem of climate change 
benefit-cost analysis, 18:20060 (RA;US) 

GREENHOUSES 

Effect harmonization 1990-1991: Series of tests carried out 
under the auspices of the control committee for the use of dis- 
trict heating in greenhouses on Funen, 18:20149 (R;DK;In 
Danish, English) 

Negative DIF: The effect of temperature drop prior to light period 
on environment and energy consumption under short day 
conditions in greenhouses (1) (DIF = Difference between low 
day and high night temperatures), 18:20166 (RA;DK) 

Negative DIF: The effect of temperature drop prior to light period 
on environment and energy consumption under long day con- 
ditions in greenhouses (2) (DIF = Difference between low day 
and high night temperatures), 18:20167 (RA;DK) 
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GRIDS (COORDINATES) 

See COORDINATES 

GRINDING 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical progress report No. 1, 
September 1—November 30, 1992, 18:18674 (R;US) 

GRINDING MACHINES 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical progress report No. 1, 
September 1—November 30, 1992, 18:18674 (R;US) 

GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND COVER 

Vegetative covers: Special study: [Final report] (Uranium Mill 

Tailings Remedial Action (UMTRA) Project), 18:19301 (R;US) 
GROUND MOTION 

Pulse-mode measurement of harmonic generation in rock, 
18:21693 (R;US) 

Surface ground motion vector database, 18:21121 (RA;US) 

GROUND RELEASE 

Transport of gases through concrete barriers. Task 3: character- 

ization of radioactive waste forms, 18:19093 (R;XE) 
GROUND SUBSIDENCE 

Ground movements associated with gas hydrate production: 
Progress report, April 1, 1992—June 30, 1992, 18:18918 (R;US) 

Ground movements associated with gas hydrate production: 
Progress report, October 1—-December 31, 1992, 18:18919 
(R;US) 

GROUND WATER 
Chemical Analysis 

F-Area Seepage Basins groundwater monitoring report, Third 
quarter 1992, 18:21271 (R;US) 

Hanford Site environmental data for calendar year 1990 — 
Ground water, 18:21258 (R;US) 

Hanford Site environmental data for calendar year 1991 — 
Ground water, 18:21257 (R;US) 

K-Area and Par Pond Sewage Sludge Application Sites ground- 
water monitoring report, Third quarter 1992, 18:21273 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report, Third quarter 1992, 18:21272 
(R;US) 

Quadrant Ill RFI draft report: Tables, Appendix A-Plates: Vol- 
ume 2, 18:19153 (R;US) 

Sanitary landfill groundwater monitoring report: Annual report, 
1992, 18:21274 (R;US) 

Chemical Composition 

Selenium transformation in coal mine spoils: Its environmental 

impact assessment: Final report, 18:18777 (R;US) 
Chemical Reactions 

Scientific investigation plan for initial engineered barrier system 
field tests, 18:19182 (R;US) 

The reaction of SRL 202 glass in J-13 and DIW, 18:19002 (R;US) 

Contamination 

Baseline risk assessment for groundwater contamination at the 
uranium mill tailings site, Gunnison, Colorado, 18:19250 
(R;US) 

Mobile water treatment plant special study: Uranium Mill Tail- 
ings Remedial Action Project, 18:19315 (R;US) 

Preplanning guidance document for groundwater restoration, 
18:19311 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Durango, Colorado: At- 
tachment 3, Groundwater hydrology report: Revised final 
report (Uranium Mill Tailings Remedial Action (UMTRA) 
Project), 18:19256 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: Re- 
medial action selection report: Final report, 18:19263 (R;US) 

Remedial Action Plan and site design for stabilization of the in- 
active uranium mill tailings site at Falls City, Texas: Remedial 
action selection report: Attachment 2, Geology report; Attach- 
ment 3, Groundwater hydrology report; Attachment 4, Water 
resources protection strategy: Final report (Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project), 18:19280 (R;US) 





Risk assessment guidance document for the UMTRA project 
groundwater remediation phase, 18:19314 (R;US) 

Selection of water treatment processes special study, 18:21227 
(R;US) 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

Data Acquisition 

Construction and installation summary for fiscal year 1992 of the 
hydraulic head monitoring stations at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee: Environmental Restora- 
tion Program, 18:21249 (R;US) 

Decontamination 

[Travel to The Netherlands and Russia to assess international 
electrokinetic technology as applied to remedial treatment of 
metal-contaminated soils and groundwater]: Foreign trip re- 
port, December 11-19, 1991, 18:21223 (R;US) 

Flow Models 

Summary of ground water and surface water flow and contami- 
nant transport computer codes used at the Idaho National 
Engineering Laboratory (INEL): Version 1.0, 18:19737 (R;US) 

Fluid Flow 

Alternative strategies: A means for saving money and time on 
the Yucca Mountain Project (Yucca Mountain Project), 
18:19185 (R;US) 

Groundwater flow model for the General Separations Area, Sa- 
vannah River Site, 18:21700 (R;US) 

Large-scale in situ heater tests for hydrothermal characterization 
at Yucca Mountain (Yucca Mountain Project), 18:19189 (R;US) 

Mode! validation and decision making: An example using the 
Twin Lakes Tracer Test, 18:19162 (R;US) 

Modeling gravity-driven fingering in rough-walled fractures using 
modified percolation theory (Yucca Mountain Project), 
18:19168 (R;US) 

SRS baseline hydrogeologic investigation: Summary report, 
18:21699 (R;US) 

Scenario development for performance assessment: Some 
questions for the near-field modelers, 18:19167 (R;US) 

Status report on the geology of the Oak Ridge Reservation, 
18:21253 (R;US) 

Three dimensional redistribution of tritium from a point of re- 
lease into a uniform unsaturated soil: A deterministic model 
for tritium migration in an arid disposal site, 18:19134 (R;US) 

Geochemistry 

Porewater and groundwater geochemistry at the Down Ampney 
fault research site, 18:19095 (R;XE) 

The Aespoe Hard Rock Laboratory: Final evaluation of the 
hydrogeochemical pre-investigations in relation to existing ge- 
ologic and hydraulic conditions, 18:21319 (R;SE) 

Hydrology 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: At- 
tachment 3, Groundwater hydrology report: Final report, 
18:19265 (R;US) 

lon Exchange 

Diphonix - a new ion-exchange resin for the treatment of indus- 
trial waste streams, contaminated groundwaters, and mixed 
wastes, 18:20464 (RA;US) 

Mathematical Models 

Modeling technology and techniques special study: Final report, 

18:19313 (R;US) 
Monitoring 

A statistical analysis for a resource conservation and recovery 
act groundwater quality assessment, 18:19023 (RA;US) 

A tracking system for groundwater sampling and data transfer 
schedules, 18:19017 (RA;US) 

Annual report on monitoring of the unsaturated zone and 
recharge areas at INEL to the state of Idaho INEL Oversight 
Committee, 18:19738 (R;US) 

Data evaluation techniques used for groundwater quality as- 
sessment at the feed materials production center, 18:19241 
(RA;US) 

Data verification and evaluation techniques for groundwater 
monitoring programs, 18:21212 (RA;US) 


GROUND WATER 
Water Quality 


Environmental Protection Department's well inventory through 
the second quarter of 1992, 18:21236 (R;US) 

F-Area Seepage Basins groundwater monitoring report, Third 
quarter 1992, 18:21271 (R;US) 

K-Area and Par Pond Sewage Sludge Application Sites ground- 
water monitoring report, Third quarter 1992, 18:21273 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report, Third quarter 1992, 18:21272 
(R;US) 

Redox state of the Cedar Mountain Formation aquifer, Green 
River UMTRA site, Utah: Technical report (Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project), 18:21305 (R;US) 

Sanitary landfill groundwater monitoring report: Annual report, 
1992, 18:21274 (R;US) 

Summary of fiscal years 1991 and 1992 construction, hydro- 
logic, and geologic data obtained from the Maynardville 
Limestone exit pathway monitoring program, 18:19229 (R;US) 

Quality Control 

Data evaluation techniques used for groundwater quality as- 
sessment at the feed materials production center, 18:19241 
(RA;US) 

Radiochemical Analysis 

Chemical constituents in the dissolved and suspended fractions 
of ground water from selected sites, Idaho National Engineer- 
ing Laboratory and vicinity, Idaho, 1989, 18:21301 (R;US) 

Chemical constituents in water from wells in the vicinity of the 
Naval Reactors Facility, Idaho National Engineering Labora- 
tory, Idaho, 1989-90, 18:21302 (R;US) 

Radionuclide Migration 

Environmental Radon Program: Summaries of research in FY 
1992, 18:21217 (R;US) 

Hydrogeologic controls on ground-water and contaminant dis- 
charge to the Columbia River near the Hanford Townsite, 
18:21254 (R;US) 

Modeling vertical and horizontal solute transport for the Weldon 
Spring Site Remedial Action Project, 18:19007 (R;US) 

Three dimensional redistribution of tritium from a point of re- 
lease into a uniform unsaturated soil: A deterministic model 
for tritium migration in an arid disposal site, 18:19134 (R;US) 

Redox Potential 

Redox state of the Cedar Mountain Formation aquifer, Green 
River UMTRA site, Utah: Technical report (Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project), 18:21305 (R;US) 

Remedial Action 

Contaminant immobilization via microbial activity (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19312 (R;US) 

Modeling technology and techniques special study: Final report, 
18:19313 (R;US) 

Preplanning guidance document for groundwater restoration, 
18:19311 (R;US) 

Risk assessment guidance document for the UMTRA project 
groundwater remediation phase, 18:19314 (R;US) 

Rock-Fliuid Interactions 

Porewater and groundwater geochemistry at the Down Ampney 

fault research site, 18:19095 (R;XE) 
Sampling 

A statistical analysis for a resource conservation and recovery 
act grounawater quality assessment, 18:19023 (RA;US) 

A tracking system for groundwater sampling and data transfer 
schedules, 18:19017 (RA;US) 

Water Chemistry 

Chemical constituents in water from wells in the vicinity of the 
Naval Reactors Facility, Idaho National Engineering Labora- 
tory, Idaho, 1989-90, 18:21302 (R;US) 

Purgeable organic compounds in ground water at the Idaho Na- 
tional Engineering Laboratory, Idaho, 1990 and 1991, 
18:21303 (R;US) 

Water Quality 

Groundwater protection management program plan, 18:21304 
(R;US) 

Investigation of a natural geochemical barrier, 18:19309 (R;US) 

Preliminary geohydrologic site characterization and proposed 
water quality well locations for WAG 4, WAG 5, WAG 3, and 
SWSA 1, 18:19140 (R;US) 
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GROUND WATER 
Water Quality 


Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Durango, Colorado: At- 
tachment 4, Water resources protection strategy: Revised 
final report, 18:19257 (R;US) 

Remedial Action Plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Gunnison, Colorado: Appendix 
A to Attachment 3, Tables: Final report, 18:19266 (R;US) 

Remedial Action Plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Gunnison, Colorado: Appendix 
C to Attachment 3, Calculations: Final report, 18:19268 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 2, Appendices D and E: Final, 18:19276 
(R;US) 

Tank waste technical options report, 18:19196 (R;US) 

Target transformation factor analysis: A data reduction 
technique to identify geochemical processes and data defi- 
ciencies, 18:21213 (RA;US) 

Water Treatment 

Selection of water treatment processes special study, 18:21227 

(R;US) 
Water Use 
Draft Environmental Impact Statement, chip mill terminals on 
the Tennessee River: Volume 1, 18:19428 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP THEORY 

Differential calculus on quantum spaces and quantum groups, 

18:21726 (R;US) 
GROUTING 

Analysis of Tank 241-AN-106 characterization and grout perfor- 
mance criteria, 18:19148 (R;US) 

Characterization of double-shell slurry feed grout produced in a 
pilot-scale test: Hanford Grout Technology Program, 
18:19143 (R;US) 

DGSH - a high explosive stemming experiment, 18:21106 
(RA;US) 

In situ containment and stabilization of buried waste: Annual re- 
port FY 1992, 18:19012 (R;US) 

Test plan: Sealing of the Disturbed Rock Zone (DRZ), including 
Marker Bed 139 (MB139) and the overlying halite, below the 
repository horizon, at the Waste Isolation Pilot Plant: Small- 
scale seal performance test-series F, 18:19036 (R;US) 

GROWTH (CRYSTAL) 

See CRYSTAL GROWTH 
GROWTH (ECONOMIC) 

See ECONOMIC DEVELOPMENT 
GUIDE TUBES 

Flow induced vibration analysis of the guide tubes of reactivity 
mechanism of 500 MWe PHWR, 18:19576 (R;IN) 

GUIDING-CENTER APPROXIMATION 
Guiding-center motion in framework of Hamilton-Jacobi theory, 
18:22288 (R;IT) 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


H 


HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HADRON-HADRON INTERACTIONS 
See also MESON-MESON INTERACTIONS 
Can the hadronic gas shine as bright as quark-gluon plasma?, 
18:21828 (IA;IN) 
Photons and pions from quark-gluon plasma and hadronic mat- 
ter, 18:21911 (IA;IN) 
Top quark polarization and T-odd spin correlations as tools for 
testing (non) Standard Model predictions, 18:21901 (R;AU) 
Two jet production in hadron collisions at order a,° in QCD, 
18:21853 (R;US) 
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HADRONIC CLUSTERS 
See CLUSTER EMISSION MODEL 
HADRONS 
See also BARYONS 
MESONS 
RESONANCE PARTICLES 

Effect of electroweak effect and QCD on ratio R, 18:21873 (1A;IN) 

Electron-positron annihilation into hadrons, 18:21874 (IA;IN) 

Medium energy hadron-nucleus scattering in the 1/N expansion 
formalism, 18:21902 (R;AU) 

Model dependent phase transition from hadronic matter to 
quark-gluon plasma, 18:21822 (IA;IN) 

Nucleon properties in chiral color dielectric model, 18:21910 
(JAIN) 

The effect of deformation and colour singletness on quark-giuon 
deconfinement phase transition in the bag model, 18:21819 
(IA;IN) 

HAFNIUM 

Determination of hafnium and zirconium in geological materials 
by neutron activation analysis, 18:21239 (1;BR;In Portuguese) 

Determination of microquantities of hafnium in REEs, 18:20488 
(R;RU;in Russian) 

HAFNIUM 158 

Spectroscopy of very neutron-deficient hafnium and tungsten 

isotopes, 18:21935 (R;AU) 
HAFNIUM CARBIDES 

Radiation damage of transition metal carbides: Final technical 

report, 18:20315 (R;US) 
HALITE 

[Coordination of work on two-phase flow properties in halite and 
anhydrite}: Foreign trip report, November 5-18, 1992, 
18:19047 (R;US) 

HALL GENERATORS 

See MHD GENERATORS 
HAMILTON OPERATORS 

See HAMILTONIANS 
HAMILTONIAN FUNCTION 

Stability, bifurcation, and control of Hamiltonian systems, 
18:22143 (R;US) 

HAMILTONIANS 

Exact solution of the generalized time-dependent Jaynes- 
Cummings Hamiltonian, 18:21725 (R;XA) 

Stability, bifurcation, and control of Hamiltonian systems, 
18:22143 (R;US) 

HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 

Review of feasibility of high temperature full pile graphite 

burnout test, 18:19834 (R;US) 
Biological Shielding 

Use of high-density prepacked concrete in reactor construction, 
18:19841 (R;US) 

Control Elements ; 

Revision of horizontal control rods to permit utilization of neu- 
trons for by-product production, 105-C, 105-KE, 105-KW, 
18:19722 (R;US) 

Design 
Pile development program, 18:19815 (R;US) 
Fuel Channels 

An assessment of the zirconium tube program — C Reactor pilot 
demonstration installation, 18:19871 (R;US) 

Interim report, Production Test 105-522-E — Examination of pile 
process tubes removed from 100-B, C, and D piles, 18:19831 
(R;US) 

Interim report, Production Test 105-522-E, Examination of pile 
process tubes removed from 100-C, D and F piles, 18:19838 
(R;US) 

Fuel Elements 
100-B Area flow analysis, 18:19853 (R;US) 
Dingot Program, 18:19851 (R;US) 





Fuel element handling before irradiation, 18:19870 (R;US) 

Material loss in ruptured fuel elements, 18:19825 (R;US) 

Pile development program, 18:19815 (R;US) 

Production Test IP-168-A, Long term corrosion monitoring and 
evaluation of operating limits for | & E charges — C-Reactor, 
18:19859 (R;US) 

Travel to Argonne National Laboratory, October 31, 1951- 
November 1, 1951, 18:19793 (R;US) 

Fuel Rods 

A comparison of monthly slug ruptures at C-Pile, 18:19847 (R;US) 

Decontamination of process equipment, 18:19787 (R;US) 

Justification for extending scram recovery time at C Reactor, 
18:19848 (R;US) 

Macro-examination of enriched uranium slug ruptures, 18:19830 
(R;US) 

The irradiation of a novel fuel element used for U-233 produc- 
tion, 18:19832 (R;US) 

[Uranium Slug Protective Coating Program]: Trip report, De- 
cember 28, 1951, 18:19807 (R;US) 

Loss Of Coolant 
Process tube boilout experiments, 18:19926 (R;US) 
Modifications 

Design criteria — Reactor plant modification for increased pro- 
duction and 100-C Area alterations, Project CG-558 and 
Project CG-600: Volume 5, 18:19828 (R;US) 

Design criteria: Reactor plant modification — Project CG-558 
and 100-C Area Alterations — Project CG-600: Volume 1, Re- 
vision 1, 18:19827 (R;US) 

Flow conditions at outlet fittings of existing Hanford reactors, 
18:19868 (R;US) 

Re-evaluation of Ball 3X Recovery System improvements, 105- 
B, D, DR, F, and H, 18:19855 (R;US) 

Operation 

Manufacturing Section semiannual summary report, period end- 
ing December 31, 1967, 18:19818 (R;US) 

[Travel to Hanford Works 100 and 300 Areas, December 3-7, 
1951], 18:19803 (R;US) 

Outages 

105-C overboring thirteen tube outage, March 6, 1961—March 
10, 1961, 18:19873 (R;US) 

Re-evaluation of Ball 3X Recovery System improvements, 105- 
B, D, DR, F, and H, 18:19855 (R;US) 

Pipes 

Existing reactor rear face piping review, 18:19872 (R;US) 

Stress analysis of bulk effluent system components in B and C 
reactors, 18:19861 (R;US) 

Power Distribution 

C Reactor power reduction, 18:19850 (R;US) 

Pile power raises after Project CG-558, 18:19852 (R;US) 

Production Test 105-533-A — Supplement C, Local controlled in- 
creases in C-Pile tube powers, 18:19826 (R;US) 

Production 

100 Area process improvement program for the period Novem- 

ber 1954—April 1955, 18:19833 (R;US) 
Radiation Protection 

Achievements in HAPO radiation monitoring, 1944-1954, 

18:19923 (R;US) 
Radioactive Effluents 

Activity of Ru 103 and Ru 106 in pile fission products, 18:19742 
(R;US) 

Aquatic studies at the 100-HR-3 and 100-NR-1 operable units, 
18:19756 (R;US) 

Reactivity 
information for Reactor Safeguard Committee, 18:19823 (R;US) 
Reactor Channels 

100-B Area flow analysis, 18:19853 (R;US) 

Final report — PT-105-514-A, Installation of thermocouples in 
process channels, 18:19720 (R;US) 

Flow conditions at outlet fittings of existing Hanford reactors, 
18:19868 (R;US) 

Interim report, Production Test 105-522-E, Examination of pile 
process tubes removed from 100-C, D and F piles, 18:19838 
(R;US) 

Tube power limits — Past, present and future, 18:19842 (R;US) 


HANFORD PRODUCTION REACTORS 
Water Chemistry 


Reactor Components 
Nuclear metallurgy lectures: Chapter 4, 18:19836 (R;US) 
Reactor Components Study, 18:19862 (R;US) 
Reactor Control Systems 
Incentives for using poison splines at C Pile, 18:19723 (R;US) 
Interim report, Poison splines flexible control system, 18:19721 
(R;US) 
Reactor Cooling Systems 
183 B-C cross tie justification and scope, 18:19856 (R;US) 
190-C pump capacity, 18:19867 (R;US) 
Bulk outlet temperature limits and increased reactor power lev- 
els, 18:19857 (R;US) 
Detection of tube leaks in piles, 18:19725 (R;US) 
Existing reactor water plant study — B, C, D, DR, F and H reac- 
tors interim report, 18:19864 (R;US) 
Production Test IP-85-A — Water shut-off during shutdown at C 
Reactor, 18:19858 (R;US) 
Rear face crossunder lines at B, D, DR, F, and H reactors — 
Scope and justification, 18:19865 (R;US) 
Recommended tube flow limitations for B and D pile downcom- 
ers, 18:19863 (R;US) 
Reduction of the amount of dichromate added to pile cooling 
water: Final report, PT-105-542-E, 18:19849 (R;US) 
Steam loss at 190-B, D, DR, F, and H Buildings, 18:19924 (R;US) 
Reactor Fueling 
B-2076 — Metal loader for “C” Elevator 100-B, D, DR, F, and H 
Areas, 18:19844 (R;US) 
Charge-discharge during pile operation, 18:19839 (R;US) 
Design of Production Test IP-262-A-11-FP — Evaluation of pro- 
jection fuel elements for use in ribbed process tubes — 
Demonstration loading, 18:19866 (R;US) 
PT-IP-132-AC — Supplement A, Production of high Pu-240 plu- 
tonium at C Reactor, 18:19860 (R;US) 
The effect of operational charge-discharge on the slug rupture 
limit, 18:19845 (R;US) 
Reactor Instrumentation 
Preliminary engineering study intermediate range instrumenta- 
tion, 18:19727 (R;US) 
Preliminary engineering study linear power rate-of-rise instru- 
mentation — B, C, D, DR, F, H and KE, 18:19726 (R;US) 
Project proposal — Crossheader pressure differential indicators 
and alarm systems — Hanford Reactors (Project CGI-817), 
18:19724 (R;US) 
Safety experience — Reactor and critical facilities, 18:19925 
(R;US) 
Reactor Kinetics 
Nuclear metallurgy lectures: Chapter 4, 18:19836 (R;US) 
Reactor Lattices 
C Reactor reorificing analysis, 18:19829 (R;US) 
Production of Polonium 210, Thulium 170, and Iridium 192 in a 
Hanford production pile, 18:19846 (R;US) 
Reactor Operation 
Hanford Atomic Products Operation annual report 1956, 
18:19854 (R;US) 
Hanford Atomic Products Operation annual report 1959, 
18:19869 (R;US) 
Motor load study 190-C-process pump drive, 18:19835 (R;US) 
Production Reactor Branch monthly reports, January—October 
1970, 18:19895 (R;US) 
Reactor Physics 
Nuclear metallurgy lectures: Chapter 5, 18:19837 (R;US) 
Scram 
Safety experience — Reactor and critical facilities, 18:19925 
(R;US) 
Shielding 
Attenuation properties of Hanford pile shield materials, 
18:19840 (R;US) 
Final report — PT-105-548-A, The effect of masonite burnout on 
shield attenuation properties, 18:19843 (R;US) 
Water Chemistry 


Final report — Production Test No. 105-214-P, Silica feed elimi- 
nation, 18:19824 (R;US) 


ERA Vol. 18, No. 7 843 





HANFORD PRODUCTION REACTORS 
Welded Joints 


Welded Joints 
Stress analysis of bulk effluent system components in B and C 
reactors, 18:19861 (R;US) 
HANFORD RESERVATION 
Commercial Sector 
Village operation - Part ll, Book 18, 1944-1946, 18:18999 (R;US) 
Contro! Systems 
Event reporting as a management feedback system, 18:19964 
(R;US) 
Geology 
Field trip guide to the Hanford Site, 18:21698 (R;US) 
Historical Aspects 
Instrument Department - book No. 4, 1944-1946, 18:19896 
(R;US) 
Village operation - Part Il, Book 18, 1944-1946, 18:18999 (R;US) 
Hydrology 

Field trip guide to the Hanford Site, 18:21698 (R;US) 
Information 

Hanford Site Development Plan, 18:21226 (R;US) 
Low-Level Radioactive Wastes 

Laboratory screening of low-level mixed waste forms, 18:19201 
(R;US) 

Management 

B Plant source aggregate area management study report, 
18:19069 (R;US) 

Instrument Department - book No. 4, 1944-1946, 18:19896 
(R;US) 

Nuclear Facilities 
Safety analysis report 231-Z Building, 18:19236 (R;US) 
Operation 
[Planned travel to Hanford Works in order to review information 
systems and facility operations], 18:19523 (R;US) 
Ponds 
100-D Ponds closure plan, 18:19070 (R;US) 
Radioactive Effluents 

Hanford Environmental Dose Reconstruction Project monthly 
report, February 1993, 18:21643 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, January 1993, 18:21642 (R;US) 

Hydrogeologic controls on ground-water and contaminant dis- 
charge to the Columbia River near the Hanford Townsite, 
18:21254 (R;US) 

Interim report on the meteorological database: Hanford Environ- 
mental Dose Reconstruction Project, 18:21644 (R;US) 

Media information review, July-December 1992: Hanford Envi- 
ronmental Dose Reconstruction Project, 18:21645 (R;US) 

Radioactive Waste Facilities 

Notice of construction for the 105 KE encapsulation activity, 
18:19071 (R;US) 

State Environmental Policy Act environmental checklist forms 
for the 218-E-8 Borrow Pit Demolition Site Closure plan, 
18:19248 (R;US) 

Radioactive Waste Processing 

Experiments on the e-beam radiolysis of simulated Hanford 
mixed waste, 18:19164 (R;US) 

installation and routing of critical embedments at the Hanford 
Waste Vitrification Plant, 18:19205 (R;US) 

Pretreatment of neutralized cladding removal waste sludge: 
Status report, 18:19151 (R;US) 

Three candidate treatment technologies for remediating Hanford 
Site watch-list tanks, 18:19207 (R;US) 

Radioactive Waste Storage 

Hanford Site Tank Waste Remediation System: A program 

overview, 18:19206 (R;US) 
Reactor Safety 
Event reporting as a management feedback system, 18:19964 
(R;US) 
Recreational Areas 
Village operation - Part Il, Book 18, 1944-1946, 18:18999 (R;US) 
Remedial Action 

B Plant source aggregate area management study report, 

18:19069 (R;US) 


PUREX source Aggregate Area management study report, 
18:19068 (R;US) 


844 ERA Vol. 18, No. 7 


Site Characterization 
Field trip guide to the Hanford Site, 18:21698 (R;US) 
Tanks 

Analysis of Tank 241-AN-106 characterization and grout perfor- 
mance criteria, 18:19148 (R;US) 

Ferrocyanide safety project: Task 3.5 cyanide species analytical 
methods development: FY 1992 annual report, 18:19144 
(R;US) 

Hanford Site organic waste tanks: History, waste properties, 
and scientific issues: Hanford Tank Safety Project, 18:19146 
(R;US) 

Regulatory analysis for closure of a treatment and storage tank 
as a landfill, 18:19199 (R;US) 

Tank waste technical options report, 18:19196 (R;US) 

Three candidate treatment technologies for remediating Hanford 
Site watch-list tanks, 18:19207 (R;US) 

Waste Management 

Hanford Site Tank Waste Remediation System: A program 

overview, 18:19206 (R;US) 
HAPO 

Achievements in HAPO radiation monitoring, 1944-1954, 
18:19923 (R;US) 

Hanford Atomic Products Operation annual report 1956, 
18:19854 (R;US) 

Hanford Atomic Products Operation annual report 1959, 
18:19869 (R;US) 

Hanford Laboratories Operation monthly activities report, Au- 
gust 1959, 18:18948 (R;US) 

Manufacturing Section semiannual summary report, period end- 
ing June 30, 1968, 18:19819 (R;US) 

Operation of Hanford Engineer Works: Traffic and Transporta- 
tion Departments, 18:22528 (R;US) 

Village Operation, Part 1, 18:22527 (R;US) 

HARD FACING 
Weld overlay coatings for erosion control: Task A: Literature re- 
view, progress report, 18:20254 (R;US) 
HARD SURFACING 
See HARD FACING 
HARD X RADIATION 

XUV polarimeter for undulator radiation measurements, 

18:20830 (RA;US) 
HAYNES ALLOYS 
Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 18:18751 (RA;US) 
HAZ 
See HEAT AFFECTED ZONE 
HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Biodegradation 

Polyurethane and alginate immobilized algal biomass for the re- 

moval of aqueous toxic metals, 18:21311 (R;US) 
Chemical Reactions 

Sludge Treatment Evaluation: 1992 Technical progress, 

18:19145 (R;US) 
Combustion 
High-temperature corrosion of ceramic-ceramic composites in a 
waste incinerator environment, 18:20433 (R;US) 
Containers 
Packagings in silicon era, 18:20653 (R;IT) 
Ecological Concentration 

Preliminary screening analysis of the off-site environment down- 
stream of the U.S. Department of Energy Oak Ridge 
Reservation, 18:21285 (RA;US) 

Filtration 

Feasibility study for an additional HEPA filter leaching system in 

NWCF, 18:19087 (R;US) 
Ground Disposal 

A multiobjective decision support/numerical modeling approach 
for design and evaluation of shallow landfill burial systems, 
18:21244 (R;US) 

Technology needs for remediation: Hanford and other DOE 
sites: Buried Waste Integrated Demonstration Program, 
18:19330 (R;US) 





sees 


Inventories 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 3, Site specific—illinois through New York (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19063 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 4, Site specific—Ohio through South Carolina (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19064 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities andtechnologies: Volume 
2, Site specific—California through Idaho, 18:19062 (R;US) 

Manuals 

DOE fundamentals handbook: Chemistry: Volume 2, 18:20459 

(R;US) 
Monitoring 

Target transformation factor analysis: A data reduction 
technique to identify geochemical processes and data defi- 
ciencies, 18:21213 (RA;US) 

Occupational Safety 

Martin Marietta Energy Systems Material Safety Data Sheet 

Program, 18:21684 (R;US) 
Oxidation 

Mediated electrochemical oxidation of Rocky Flats combustible 

low level mixed wastes, 18:19186 (R;US) 
Ph Value 

Development of novel Sol-Gel Indicators (SGI's) for in-situ envi- 
ronmental measurements: Part 1, Program and a new pH 
Sol-Gel Indicator, 18:19341 (R;US) 

Radioactive Waste Disposal 

Post-closure permit application for the Chestnut Ridge Sedi- 

ment Disposal Basin at the Y-12 Plant, 18:19228 (R;US) 
Radioactive Waste Processing 


Mixed and low-level waste treatment project: Appendix C, 
Health and safety criteria for the mixed and low-level waste 
treatment facility at the Idaho National Engineering Labora- 
tory: Part 2, Chemical constituents, 18:19320 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 6, Appendices (Waste mixtures of hazardous wastes and 


low-level radioactive wastes or 
18:19065 (R;US) 
Remedial Action 
Polyurethane and alginate immobilized algal biomass for the re- 
moval of aqueous toxic metals, 18:21311 (R;US) 
Remote Handling 
Application of sensors to the control of robotic systems, 
18:20675 (R;US) 
Reporting Requirements 
Toxic Chemical Release Inventory and 33/50 pollution preven- 
tion program (interim guidance), 18:21216 (R;US) 
Waste Management 
Preparation of waste analysis plans under the Resource Conser- 
vation and Recovery Act (interim guidance), 18:19041 (R;US) 
Statistical sampling and chemical analysis of complex weapon 
components, 18:19166 (R;US) 
HAZARDOUS MATERIALS SPILLS 
Ecological and environmental risk analysis: A framework for 
data analysis and interpretation, 18:21654 (RA;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See HEAVY WATER 
HE-3 COUNTERS 
PFPF canister counter for foreign plutonium (PCAS-3) hardware 
operations and procedures manual, 18:20208 (R;US) 
HEADING MACHINES 
Development and testing of the application of high water pres- 
sures to improve safety and dust control in headings using 
selective roadheaders. Final report, 18:18780 (1;DE;in German) 


transuranic wastes.), 


HEALTH HAZARDS 
Risk assessment guidance document for the UMTRA project 
groundwater remediation phase, 18:19314 (R;US) 
HEALTH INSURANCE 
See INSURANCE 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT AFFECTED ZONE 
Thermo-mechanical FE-analysis of butt-welding of a Cu-Fe can- 
ister for spent nuclear fuel, 18:20293 (R;SE) 
HEAT CAPACITY 
See SPECIFIC HEAT 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
Ceramics Technology Project database: September 1991 
summary report (Materials for piston ring-cylinder liner for ad- 
vanced heat/diesel engines.), 18:20353 (R;US) 
The drive to cost-effective structural ceramics, 18:20312 (R;US) 
HEAT EXCHANGERS 
Direct use geothermal applications for brazed plate heat ex- 
changers, 18:19476 (R;US) 
High-temperature corrosion of ceramic-ceramic composites in a 
waste incinerator environment, 18:20433 (R;US) 
HEAT FLOW 
UNSAT-HV2.0: Water and Heat Balance Model for Predicting 
Drainage Below the Plant Root Zone, 18:22574 (CM;US) 
HEAT PUMPS 
[International Energy Agency’s Heat Pump Centre (IEA-HPC) 
annual National Team Working Group meeting]: Foreign trip 
report, September 22-26, 1992, 18:20128 (R;US) 
HEAT RESISTING ALLOYS 
See also ALLOY-FE46NI33CR21 
ALLOY-ZR98SN-4 
STEEL-CRI5NI15MOTIB 
STEEL-CR17NI12MO3 
STEEL-CR18NI9 
STEEL-CR19NI10 
Corrosion by arsenic vapor at 700deg C, 18:20272 (R;DE;In 
German) 
Nondestructive testing of high-temperature alloys by small angle 
neutron scattering (SANS), 18:20713 (R;DE;in German) 
The one-parameter-model - a constitutive equation applied to a 
heat resistant alloy, 18:20273 (R;DE;In German) 
HEAT SINKS 
The microchannel 
18:20749 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
SPEOS-Dorigny and asscociated projects on aquifer thermal 
energy storage. Annex Ill of the International Energy Agency 
program: Energy conservation through energy storage. Final 
report, 18:19995 (1;DE) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
Advances in thermal hydraulic and neutronic simulation for reac- 
tor analysis and safety, 18:19644 (R;US) 
USINT: Heat and Mass Transfer In Concrete, 18:22586 (CM;US) 
USINT: Heat and Mass Transfer In Concrete, 18:22585 (CM;US) 
[Travel to Argonne National Laboratory to obtain information on 
the Heat Transfer Rig, January 5, 1951], 18:20697 (R;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATERS 
3-D finite element analysis of thermal model of multi-heater in- 
situ experiment, 18:19011 (R;IN) 
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ERA Vol. 18, No. 7 845 





HEAVY ION ACCELERATORS 


HEAVY ION ACCELERATORS 
See also BROOKHAVEN RHIC 
CALCUTTA CYCLOTRON 
HILACS 

Design and test of a superconducting RFQ for heavy ions, 
18:20841 (R;US) 

Radiation processing technology: Electron accelerator develop- 
ments; heavy ion beam processing; elastomers and 
reinforced plastic composites, 18:19392 (IA;XA) 

HEAVY ION FUSION REACTIONS 
Heavy ion fusion at sub-barrier energies: Progress and ques- 
tions, 18:21974 (R;US) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
LITHIUM 11 REACTIONS 
MAGNESIUM 24 REACTIONS 
NICKEL 58 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 
SULFUR 32 REACTIONS 
Algebraic Field Theory 

Using IMSL routines in algebraic scattering theory for heavy 

ions-Revision 1, 18:22016 (R;IT) 
Cesium lodides 

Emission of hydrogen ions under multiply charged ion bombard- 

ment, 18:22199 (R;FR) 
Charge States 
Measurement of argon-recoil ion charge state distributions in 
60-70 MeV Osup(5+,6+)-Ar collisions, 18:22076 (IA;IN) 
Cno Cycle 
Nuclear data for unstable isotopes, 18:21972 (R;FR) 
Cross Sections 

Using IMSL routines in algebraic scattering theory for heavy 

ions, 18:22015 (R;IT) 
Elastic Scattering 

Using IMSL routines in algebraic scattering theory for heavy 

ions, 18:22015 (R;IT) 
Energy Density 

The deconfinement critical energy density dependence on the 

hard core radius, 18:22063 (IA;IN) 
Hydrodynamics 

Boost non invariant hydrodynamics in ultra relativistic heavy ion 

collisions : an exact method, 18:22059 (1A;IN) 
Inelastic Scattering 

Using IMSL routines in algebraic scattering theory for heavy 
ions, 18:22015 (R;IT) 

lon Emission 

Emission of hydrogen ions under multiply charged ion bombard- 
ment, 18:22199 (R;FR) 

Meetings 

[Travel to Budapest and Switzerland to participate in the Bu- 
dapest heavy ion workshop and in the RDS5 test beam run at 
CERN]: Foreign trip report, July 26, 1992—August 17, 1992, 
18:21976 (R;US) 

Multiplicity 
Multiplicity distribution of secondary particles produced in carbon 
and silicon-nucleus interactions at 4.5 A GeV, 18:22062 (IA;IN) 
Nuclear Reaction Analyzers 
Heavy ion reaction analyzer at NSC, 18:21011 (IA;IN) 
Nuclear Reaction Kinetics 
Studies of fluctuation processes in nuclear collisions: Progress 
report, March 1, 1992—February 28, 1993, 18:22011 (R;US) 
Position Sensitive Detectors 
Position sensitive gaseous detector for HIRA, 18:21016 (IA;IN) 
Projectiles 

Multiplicity distribution of secondary particles produced in carbon 

and silicon-nucieus interactions at 4.5 A GeV, 18:22062 (IA;IN) 
Quark Matter 


An improved QGP model for relativistic heavy ion collisions, 
18:21827 (IA;IN) 
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Radioisotopes 
Nuclear data for unstable isotopes, 18:21972 (R;FR) 
Relativistic Range 

Description of flux effects and particle production in relativistic 

heavy ion collisions, 18:22017 (R;DE;In German) 
Research Programs 

Oregon State University Nuclear Chemistry progress report, Au- 
gust 1, 1991—August 1, 1992, 18:22010 (R;US) 

Relativistic heavy ion research: Annual report, October 1, 
1991—September 30, 1992 (Dept. of Physics and Astronomy, 
Wayne State Univ., Detroit, Michigan), 18:22012 (R;US) 

Silicon Oxides 

Emission of hydrogen ions under multiply charged ion bombard- 

ment, 18:22199 (R;FR) 
Transfer Reactions 

Theory of rotational population patterns in heavy-ion transfer re- 

actions: Even-even thorium nuclei, 18:22087 (R;US) 
HEAVY IONS 

Cell cycle delays in synchronized cell populations following irra- 
diatizn with heavy ions, 18:21625 (R;DE;in German) 

ECR heavy ion source of VEC, 18:20858 (IA;IN) 

Using IMSL routines in algebraic scattering theory for heavy 
ions-Revision 1, 18:22016 (R;IT) 

HEAVY NUCLEI 

See also ASTATINE 211 
BISMUTH 207 
GOLD 197 
IRIDIUM 192 
LEAD 203 
PLATINUM 187 
POLONIUM 210 
POLONIUM 218 
RADIUM 223 
RADIUM 224 
RADIUM 226 
RADON 222 
TANTALUM 181 

On the statistical theory of the even-even nucleons levels’ den- 

sity, 18:21754 (R;UA;In Russian) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 

Dz purification plans, 18:19810 (R;US) 

Heavy water analyses, 18:19802 (R;US) 

[Travel to Argonne National Laboratory to study moderator sys- 
tem and heavy water piping systems]: Foreign trip report, 
January 17-18, 1952, 18:19809 (R;US) 

HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also HIFAR REACTOR 
JRR-2 REACTOR 
PHWR TYPE REACTORS 

Fatigue damage estimation of the pressurizer surgeline for 
DOE's New Production Reactor-Heavy Water Reactor, 
18:19767 (R;US) 

Fatigue damage estimation of the reactor vessel for the United 
States Department of Energy's New Production Reactors- 
Heavy Water Reactor, 18:19769 (R;US) 

Fracture mechanics and full scale pipe break testing for DOE's 
New Production Reactor-Heavy Water Reactor, 18:19911 
(R;US) 

Materials/System Integrity design task for DOE’s New Produc- 
tion Reactor-Heavy Water Reactor, 18:19768 (R;US) 

Pipe break testing of primary loop piping similar to Department 
of Energy's New Production Reactor-Heavy Water Reactor, 
18:19910 (R;US) 

Reactor tank temperatures, 18:19577 (R;US) 

[Experimental studies of fuel-coolant interactions in the Savan- 
nah River heavy water reactors], 18:19914 (R;US) 

HEAVY WATER MODERATED REACTORS 

See also CANDU TYPE REACTORS 

HIFAR REACTOR 
JRR-2 REACTOR 





K REACTOR 
P REACTOR 
PHWR TYPE REACTORS 
RB-3 REACTOR 
Analysis of heavy water moderated lattice experiments with tho- 
rium oxide fuel, 18:19589 (IA;IN) 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HECTORITE 
See MONTMORILLONITE 
HELAC 
See LINEAR ACCELERATORS 
HELIUM 
Ceramic membranes for high temperature hydrogen separation, 
18:18732 (RA;US) 
Crossed-beam reaction dynamics, 18:20534 (RA;US) 
Studies of helium gas mixtures as a drift chamber gas, 
18:20906 (RA;US) 
Study of a drift chamber filled with a helium-ethane mixture, 
18:20907 (RA;US) 
Tandem mass spectrometric identification of explosives ad- 
sorbed on organic substrates, 18:20485 (IA;IL) 
Thermal diffusion of polyatomic gases, 18:20568 (RA;US) 
[Spin dependent phenomena in medium energy physics]: Tech- 
nical progress report, 18:21736 (R;US) 
HELIUM 3 
Evaluation of neutron data on °He for CENDL-2, 18:21980 
(RA;CN) 
HELIUM 3 TARGET 
Manifestation of the relativistic effects and conserving currents 
in the interference longitudinally-transverse structure function 
in (e,e’p)-reactions on few-body systems, 18:22082 (R;UA) 
Solar neutrino problem and astrophysical S-factor, 18:22031 
(IA;IN) 
Study of the continuous spectrum of ®Li and the reaction t(?He,d)a 
by the algebraic version of the RGM, 18:21973 (R;UA) 
HELIUM 4 
The summary of evaluations of 1H, 4He, ®Li, 7Li, °Be, 4N, '*O 
and Mo for CENDL-2, 18:22007 (RA;CN) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Manifestation of the relativistic effects and conserving currents 
in the interference longitudinally-transverse structure function 
in (€,e’p)-reactions on few-body systems, 18:22082 (R;UA) 
HELIUM ASH 
Particle and energy transport studies on TFTR and implications 
for helium ash in future fusion devices, 18:22395 (R;US) 
HELIUM IONS 
See also HELIUM ASH 
Polarization dependence of the ionization of helium and neon by 
120 femtosecond pulses at 614 nm, 18:22136 (R;US) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMICELLULOSE 
See also XYLANS 
Two-stage dilute acid prehydrolysis of biomass, 18:19420 
(PA;US) 
HEMOPOIESIS 
See BLOOD FORMATION 
HERA STORAGE RING 
Beam finding algorithms in HERA, 18:20975 (RA;US) 
First experience with the asymmetric beam-beam interaction in 
the 1991 luminosity runs of HERA, 18:20939 (RA;US) 
HERA status, 18:20881 (RA;JP) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also FURANS 
POLYCYCLIC SULFUR HETEROCYCLES 
THIOPHENE 
Thermodynamic properties for polycyclic systems by 
non-calorimetric methods: Progress report, August 1, 1992— 
September 30, 1993, 18:20556 (R;US) 


HIGH TEMPERATURE GAS COOLED AND 


HETEROGENEOUS CATALYSIS 

Supported organometallic complexes, surface chemistry, spec- 
troscopy, and catalysis: Progress report, September 15, 
1992—November 14, 1993, 18:20546 (R;US) 

HETEROJUNCTIONS 

Real-time x-ray studies of strain kinetics in In,Ga;_, As quan- 

tum well structures, 18:20389 (RA;US) 
HEXADECANE 

Measurement of pressure effects of n-hexadecane cracking 

rates, 18:18860 (R;US) 
HFETR REACTOR 

Improvement of operating method on HFETR primary cooling 

system, 18:19766 (R;CN;In Chinese) 
HFIR REACTOR 

Accelerated 54°C irradiated test of Shippingport neutron shield 

tank and HFIR vessel materials, 18:20291 (R;US) 
HFR REACTOR 

[Transfer to ORNL all the data accumulated during the HFR-B1 
experiment]: Foreign trip report, November 22, 1992- 
February 8, 1993, 18:19890 (R;US) 

HIFAR REACTOR 

3 D diffusion calculation of HIFAR including the coarse control 

arms and their burnup, 18:19700 (R;AU) 
HIGGS BOSONS 

A non-commutative geometric approach to left-right symmetric 

weak interactions, 18:21806 (R;AU) 
HIGH ENERGY PHYSICS 

An experimental high energy physics program: Progress report, 
January 1987—May 1988 (Dept. of Physics, Purdue Univ., 
West Lafayette, Indiana), 18:21767 (R;US) 

Future high precision experiments and new physics beyond 
Standard Model, 18:21812 (R;US) 

Proceedings of the HEPLIB’92/KEK international users meeting 
on the support and environments of high energy physics com- 
puting, 18:21793 (R;JP) 

[Conference on computing in high energy physics in Switzer- 
land]: Foreign trip report, September 18—October 3, 1992, 
18:21765 (R;US) 

[Fifth Mexican School of Particles and Fields]: Foreign trip re- 
port, November 25—December 9, 1992, 18:21773 (R;US) 

[High energy particle physics at Purdue, 1984—1985]: Technical 
progress report, March 1984—March 1985 (Dept. of Physics, 
Purdue Univ., West Lafayette, Indiana), 18:21771 (R;US) 

[High energy particle physics at Purdue, 1985-1986]: Technical 
progress report, March 1985—March 1986, 18:21766 (R;US) 

[High energy particle physics at Purdue, 1986-1987]: Five year 
review and progress report, March 1982—March 1987 (Dept. 
of Physics, Purdue Univ., West Lafayette, Indiana), 18:21770 
(R;US) 

[High energy particle physics at Purdue, 1989-1990]: Progress 
report, January 1989-May 1990 (Dept. of Physics, Purdue 
Univ., West Lafayette, Indiana), 18:21768 (R;US) 

[High energy particle physics at Purdue, 1990-1991]: Progress 
report, January 1990—May 1991 (Dept. of Physics, Purdue 
Univ., West Lafayette, Indiana), 18:21769 (R;US) 

[Research programs from the University of South Carolina on 
High Energy Physics]: Technical progress report for 1992 
(119 Technical Progress Report), 18:21857 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX AUSTRALIAN REACTOR 
See HIFAR REACTOR 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
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HIGH-FREQUENCY HEATING 


HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 

LOWER HYBRID HEATING 

[Travel to Belgium on radiofrequency heating and current drive 
of fusion devices]: Foreign trip report, July 1-16, 1992, 
18:22277 (R;US) 

[Travel to Brussels on rf theory and modelling results on ra- 
diofrequency heating and current drive of fusion devices]: 
Foreign trip report, July 5-11, 1992, 18:22276 (R;US) 

HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Analysis 

Ferrocyanide safety project: Task 3.5 cyanide species analytical 
methods development: FY 1992 annual report, 18:19144 
(R;US) 

Strategy plan for management of Hanford tank wastes: Revi- 
sion 1: Draft, 18:19194 (R;US) 

Containers 

Modeling pitting corrosion damage of high-level radioactive- 
waste containers, with emphasis on the stochastic approach, 
18:19180 (R;US) 

Contamination 

The HAW Project. Test disposal of highly radioactive radiation 

sources in the Asse salt mine, 18:19101 (R;XE) 
Decontamination 

Maintenance Implementation Plan for T Plant: Revision 1, 

18:18975 (R;US) 
Ground Disposal 

Regulatory analysis for closure of a treatment and storage tank 

as a landfill, 18:19199 (R;US) 
Inventories 

Project 8980, Savannah River Plant, (200) Area, Building 211-F 

—Waste solutions to be processed, 18:19077 (R;US) 
Land Transport 

West Valley transfer cart control system design description: En- 
vironmental Restoration and Waste Management Program, 
18:18972 (R;US) 

Radioactive Wasie Disposal 

Empirical investigation of the effect of amenities and other fac- 
tors on business location decisions, 18:20013 (R;US) 

Socioeconomic assessment guidance report: Determining the 
effects of amenity characteristics on business location deci- 
sions, 18:20011 (R;US) 

Radioactive Waste Management 
1992 Acceptance Priority Ranking, 18:19074 (R;US) 
Radioactive Waste Processing 

Acid-permanganate oxidation of potassium tetraphenylboron, 
18:19225 (R;US) 

Durability of simulated DWPF annealed glasses, 18:19213 
(R;US) 

Fissile solubility and monosodium titanate loading tests, 
18:19218 (R;US) 

Secondary phases formed during nuclear waste glass-water in- 
teractions: Thermodynamic and derived properties, 18:19179 
(R;US) 

Sodium tetraphenylborate solution stability: A long term study, 
18:19216 (R;US) : 

The reaction of SRL 202 glass in J-13 and DIW, 18:19002 (R;US) 

Time- temperature- transformation- diagrams for DWPF pro- 
jected glass compositions, 18:19214 (R;US) 

Radioactive Waste Storage 

Impact of staffing parameters on operational reliability, 18:19324 
(R;US) 

Multi-Purpose Storage Complex description, 18:19197 (R;US) 

Radiolysis 

Radiation chemistry of high-level wastes ANL/CHM task force 

on gas generation in waste tanks, 18:19001 (RA;US) 
Remedial Action 

Advanced remediation, technology development in the Under- 
ground Storage Tank — Integrated Demonstration, 18:19202 
(R;US) 

Reprocessing 
The actinide waste problem in perspective, 18:19116 (IA;IN) 
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Sampling 
1/12-scale physical modeling experiments in support of tank 241- 
SY- 101 hydrogen mitigation: Final report, 18:19147 (R;US) 


Thermal Pollution 
The HAW Project. Test disposal of highly radioactive radiation 
sources in the Asse salt mine, 18:19101 (R;XE) 


Transmutation 


Minor actinides recycling in an EFR type fast neutron reactor, 
18:19647 (RA;XA) 


Underground Disposal 

Alternative strategies: A means for saving money and time on 
the Yucca Mountain Project (Yucca Mountain Project), 
18:19185 (R;US) 

Aperture characteristics, saturated fluid-flow, and tracer- 
transport calculations for a natural fracture, 18:19169 (R;US) 
Dependence of radionuclide sorption on sample grinding, sur- 

face area, and water composition, 18:19128 (R;US) 

Diffusion of sorbing and non-sorbing radionuclides (Yucca 
Mountain Project), 18:19130 (R;US) 

Drift emplaced waste package thermal response, 18:19188 
(R;US) 

Engineered barrier environment, Yucca Mountain, 18:19184 
(R;US) 

Greater confinement disposal of high activity and special case 
wastes at the Nevada Test Site: A unified migration assess- 
ment approach, 18:19174 (R;US) 

Large-scale in situ heater tests for hydrothermal characterization 
at Yucca Mountain (Yucca Mountain Project), 18:19189 (R;US) 

Modeling gravity-driven fingering in rough-walled fractures using 
modified percolation theory (Yucca Mountain Project), 
18:19168 (R;US) 

Neptunium retardation with tuffs and groundwaters from Yucca 
Mountain (Yucca Mountain Project), 18:19129 (R;US) 

New three-dimensional far-field potential repository thermome- 
chanical calculations: Yucca Mountain Site Characterization 
Project, 18:19161 (R;US) 

Photogeolegic and kinematic analysis of lineaments at Yucca 
Mountain, Nevada: Implications for strike-slip faulting and 
oroclinal bending, 18:21697 (R;US) 

Preliminary characterization of materials for a reactive transport 
mode] validation experiment, 18:19170 (R;US) 

Scenario development for performance assessment: Some 
questions for the near-field modelers, 18:19167 (R;US) 

Scientific investigation plan for initial engineered barrier system 
field tests, 18:19182 (R;US) 

Single-hole in situ thermal probe for hydrothermal characteriza- 
tion at Yucca Mountain (Yucca Mountain Project), 18:19190 
(R;US) 

[Symposium for the STRIPA Project]: Foreign trip report, Octo- 
ber 10-17, 1992, 18:19049 (R;US) 


Vitrification 

A glass formulation for vitrifying of high level liquid radioactive 
waste and its performance, 18:19015 (R;CN;In Chinese) 

A steel used for solidification pot of vitrifying high level liquid ra- 
dioactive waste: Test on a new No.23 alloy steel, 18:20235 
(R;CN;In Chinese) 

Durability of simulated DWPF annealed glasses, 18:19213 
(R;US) 

Hanford Waste Vitrification Plant Project technical exchange 
plan for fiscal year 1993, 18:19208 (R;US) 

Installation and routing of critical embedments at the Hanford 
Waste Vitrification Plant, 18:19205 (R;US) 

Method of calculation of heat generation rates for DWPF glass: 
Revision 2, 18:19215 (R;US) 

Mutti-Purpose Storage Complex description, 18:19197 (R;US) 

Tank waste remediation system mission analysis, 18:19198 
(R;US) 

Tank waste technical options report, 18:19196 (R;US) 

UST-ID Critical Path, Number 2, May—September 1992, 
18:19200 (R;US) 

[Benchmarking European spent fuel and waste management 


technology]: Foreign trip report, October 26—November 7, 
1992, 18:19051 (R;US) 





[The 5th Department of Energy/Power Reactor and Nuclear 
Fuel Development Corporation vitrification workshop]: For- 
eign trip report, November 15-21, 1992, 18:19046 (R;US) 

HIGH-TC SUPERCONDUCTORS 

[Travel to Taiwan to exchange information on condensed matter 
physics]: Foreign trip report, October 21—-November 5, 1991, 
18:22218 (R;US) 

Anisotropy 

Correlation between crystalline and optical anisotropy in high-T. 

superconductors, 18:22249 (RA;DK) 
Backscattering 

Evaluation of trust degree of concentration element profile re- 

sulting from RBS measurement, 18:22191 (IA;RU;In Russian) 
Calcium 

An X-ray absorption and resonant photoemission study of Ca in 
the high temperature superconductor BizSr2CaCusQOg, 
18:22235 (RA;DK) 

Charge Distribution 

Crystal structure and charge localization in 
PboSreY _,Ca,Cu30g for x = 0.0-0.5, 18:22245 (RA;DK) 

Study of charge distribution in YBazCu307 by electron diffrac- 
tion, 18:22221 (RA;DK) 

Charge Transport 

A neutron diffraction study of Y;Bap_ySryCug_,MexO7_, 
(Me=Co, Al, Fe): Structural changes related to charge trans- 
fer and compression effects, 18:20385 (RA;DK) 

Chemical Bonds 

Apical Cu-O bond in YBapCu307_5 superconductors by XAFS, 

18:20309 (R;US) 
Critical Current 

Basic technology of high-Tc superconductors. Project: Prepara- 
tion, microstructure, contacts. Final report, 18:20328 (I;DE;In 
German) 

Relation between critical current and in-plane ordering of 
YBazCu30¢,, on MgOQ(001) and SrTiO3(001), 18:22222 
(RA;DK) 

Crystal Defects 

Microwave absorption and luminescence of defects in 
Ba, _,K,BiO3-type superconductors, 18:22243 (RA;DK) 

Structural defects in high Te superconductors, 18:22220 (RA;DK) 

Cuprates 

The electron-phonon coupling and structural phasetransitions in 

the cuprate superconductors, 18:22254 (RA;DK) 
Diamagnetism 

Diamagnetic response of Bi-based superconductor carrying 

transport current, 18:20364 (RA;DK) 
Domain Structure 

Basic technology of high-Tc superconductors. Project: Prepara- 
tion, microstructure, contacts. Final report, 18:20328 (I;DE;In 
German) 

Electric Coils 

Preparation and characterization of high-T. superconducting 

cross-overs and coils, 18:20436 (RA;DK) 
Electric Contacts 

Basic technology of high-Tc superconductors. Project: Prepara- 
tion, microstructure, contacts. Final report, 18:20328 (|;DE;in 
German) 

Electron Spectroscopy 

Electron energy-loss spectroscopy on n-type doped high- 
temperature superconductors and related systems, 18:20337 
(R;DE;In German) 

Fabrication 

Fabrication of high-temperature superconducting ceramics by 
melt processing: Final report, 11 March 1988-10 February 
1989, 18:22213 (R;US) 

Fermi Gas 
Marginal fermi-liquids, 18:22219 (RA;DK) 
Josephson Junctions 

Linewidth of Josephson oscillations in YBagCu307_, grain- 

boundary junctions, 18:22226 (RA;DK) 
Losses 

Submillimeter and microwave residual losses in epitaxial films of 

Y-Ba-Cu-O and Tl-Ca-Ba-Cu-O, 18:20345 (R;US) 


HIGH-TC SUPERCONDUCTORS 
Raman Eftect 


Machining 
Machinable dissolved metal oxide superconductors, 18:20356 
(PA;US) 
Magnetic Field Configurations 
Magnetic dynamics of Lag_,Sr,CuO,, 18:22224 (RA;DK) 
Magnetic Flux 
Flux dynamics in anisotropic and layered superconductors, 
18:22229 (RA;DK) 
Instabilities and correlations of an elastic lattice in a random po- 
tential, 18:22252 (RA;DK) 
Magnetic flux distribution and magnetic relaxation in polycrys- 
talline Bi,Pb-Sr-Ca-Cu-O superconductors, 18:20379 (RA;DK) 
Magnetic Properties 
Synthesis and magnetic properties of novel Lnz_,MxCuO4,, 
compositions (Ln = La, Pr, Nd, Sm, Eu, Gd; M = Ca, Sr, Ba; 0 
<x < 0.2; -0.5 < y < 0.5), 18:20334 (R;US) 
Magnetic Tapes 
Fabrication of Ag-sheathed Bi-2223 superconducting tapes, 
18:20370 (RA;DK) 
Magnetization 
Magnetisation of ring-shaped single crystals of YBCO and 
BISCO, 18:22232 (RA;DK) 
Materials Testing 
Compatibility of BaZrO, and partially melted YBCO, 18:20362 
(RA;DK) 
Mean-Field Theory 
Monte Carlo study of the mean-field theory of the three- 
dimensional anisotropic XY model, 18:20366 (RA;DK) 
Orbital Angular Momentum 
Orbital glass in HTSC-new state of condensed matter, 18:22233 
(RA;DK) 
Oxygen 
Oxygen order and superconductivity in pure and doped 
YBazCu3O¢,,, 18:22236 (RA;DK) 
Phase Studies 
Synthesis and magnetic properties of novel Lnz_,M,CuO,,, 
compositions (Ln = La, Pr, Nd, Sm, Eu, Gd; M = Ca, Sr, Ba; 0 
< x < 0.2; -0.5 < y < 0.5), 18:20334 (R;US) 
Phase Transformations 
A.C. susceptibility and X-ray diffraction: Two compatible 
methods in monitoring the volume fraction of high T. super- 
conducting phases in powder samples, 18:20384 (RA;DK) 
Phonons 
The electron-phonon coupling and structural instabilities in the 
superconducting cuprates, 18:22212 (R;DK) 
Physical Radiation Effects 
Effect of 100 MeV sup(16)O ion irradiation on Pb-doped Bi- 
based superconductors, 18:20324 (IA;IN) 
Fluctuation superconductivity in Bi-Sr-Ca-Cu-O irradiated 
monocrystals, 18:22211 (IA;RU;In Russian) 
Radiation processing for the (Bi, Pb)>Sr2Ca2Cu3019 supercon- 
ductor, 18:20322 (IA;JP) 
Plasmons 
Raman scattering background as an evidence of acoustic plas- 
mons in high-T, superconductors, 18:22237 (RA;DK) 
Plates 
Melt-textured and doped YBajCu307_, plates with high critical 
current densities, 18:20373 (RA;DK) 
Praseodymium 
Characterization of Pr doped Y;BazCu,Og, samples, 18:22247 
(RA;DK) 
Pressure Dependence 
The pressure effect for electron- and hole-doped superconduc- 
tors, 18:22238 (RA;DK) 
Production 
In-situ preparation of Y-Ba-Cu-O thin films using mass- 
spectrometer rate control and atomic oxygen, 18:20363 
(RA;DK) 
Raman Effect 
Ca-Th substitution in YBazCu307_;: Raman scattering and cal- 
culation of the electron-phonon interaction, 18:20374 (RA;DK) 
Raman scattering in high-T, superconductors, 18:20367 (RA;DK) 
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Raman Spectra 


Raman Spectra 
Calculations of the electronic Raman spectra for High-T, super- 
conductors, 18:22234 (RA;DK) 
Schwinger Source Theory 
Schwinger-bosons and high-T, superconductors, 
(RA;DK) 
Stability 
The evidence for in-plane elastic instability at T, in single- 
crystalline La; a¢Sro.14Cu O4, 18:22239 (RA;DK) 
Superconducting Films 
Fabrication of superconducting Bi(Pb)-Sr-(Ca,Y)-Cu-O thick 
films by melt quenching method, 18:20361 (RA;DK) 
Investigations on the growth of a-oriented layers of high temper- 
ature superconductors, 18:20335 (R;DE;in German) 
lon beam stimulated bi-epitaxial Josephson junctions, 18:22258 
(RA;DK) 
Superconducting Magnets 
Material properties and critical current densities in HTSC super- 
conductors, 18:20286 (RA;DK) 
Superconducting Wires 
Synthesis of Bi-Pb-Sr-Ca-Cu oxide powders for superconduct- 
ing wires, 18:22256 (RA;DK) 
Temperature Dependence 
Temperature dependence of the femtosecond optical response 
in doped high temperature superconductors, 18:22260 (R;US) 
Thallium Oxides 
Neutron powder diffraction study of structural changes in 
Tlo_,BazCuO,_, and Tlo_,BapCaCuzO0g_, related to oxy- 
gen and thallium stoichiometry, 18:22248 (RA;DK) 
Raman scattering study of the effects of Tl and O stoichiometry 
on the phonon spectrum of TlpBapCuOg¢, 18:22246 (RA;DK) 
Thermal Conductivity 
Thermal diffusivity and thermal conductivity of YBapCu307_; 
and YBazCu,Og between 20 and 300 K, 18:20383 (RA;DK) 
Thermal Diffusivity 
Thermal diffusivity and thermal conductivity of YBapCu307_ 5 
and YBazCu,Og between 20 and 300 K, 18:20383 (RA;DK) 
Thin Films 
Epitaxial growth of high-T, superconducting Bi2Sr2CaCuzOg, , 
thin films on MgQOQ(001), LaAlO3(001), and NdGaO3(001), 
18:20369 (RA;DK) 
Functional properties of single crystals and laser deposited thin 
films of cubic BKBO superconductors, 18:20365 (RA;DK) 
In-situ superconducting Y-Ba-Cu-O thin films by on-axis oblique 
incident RF magnetron sputtering, 18:20438 (RA;DK) 
Investigation of magnetic flux noise in thin-films of high- 
temperature superconductors, 18:20371 (RA;DK) 
Y-Ba-Cu-O high T, superconductor thin film preparation by RF 
sputtering and electron beam irradiation, 18:20439 (RA;DK) 
Y-Ba-Cu-O thin films produced by laser ablation and by co- 
evaporation techniques, 18:20372 (RA;DK) 
Transition Temperature 
Spectroscopy and critical temperature of the high T. oxides: 
Correlation between microstructure and properties, 18:20359 
(RA;DK) 
Uses 
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Assessment of the impact of HTSCs on superconducting fault- - 


current limiters, 18:19983 (R;US) 
Vapor Deposited Coatings 
HTSC thin film production by sputtering in MJS-1 ion source, 
18:20329 (IA;RU;In Russian) 
X-Ray Spectra 
Apical Cu-O bond in YBazgCu307_ superconductors by XAFS, 
18:20309 (R;US) 
HIGH-VOLTAGE PULSE GENERATORS 
A picosecond high pressure gas switch, 18:20752 (R;US) 
HILACS 
Pulse control in an accelerator for heavy-ion fusion, 18:22513 
(R;US) 
HIPURE PROCESS 
See DESULFURIZATION 
HISTORICAL ASPECTS 
Diamond films: Historical perspective, 18:20394 (RA;US) 
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See ZERO POWER REACTORS 
HODOSCOPES 
[Spin dependent phenomena in medium energy physics]: Tech- 
nical progress report, 18:21736 (R;US) 
HOGER ONDERWIJS REACTOR 
See HOR REACTOR 
HOLMIUM 

X-ray and neutron scattering studies of magnetic critical fluctua- 

tions in holmium, 18:22157 (R;US) 
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Early detection of coolant boiling in research reactors with MTR- 

type fuel, 18:19719 (R;NL) 
HORIZONTAL AXIS TURBINES 

Comparative study of Danish and foreign wind turbine eco- 

nomics, 18:19483 (R;DK;In Danish) 
HORMONES 

Hormonal determinations in spruces: Refinement of the 
diagnostics of environmental damage in forest trees and in- 
vestigation of the effect of different metal ions in the hormone 
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David Grant Medical Center energy use baseline and integrated 

resource assessment, 18:20152 (R;US) 
HOT CELLS 

IFR fuel cycle process equipment design environment and ob- 

jectives, 18:19901 (R;US) 
HOT GAS CLEANUP 

Conceptual process evaluation, 18:18788 (RA;US) 

Direct coal-fired turbine gas cleaning conditions and perfor- 
mance needs, 18:18789 (RA;US) 

Hydrodynamic testing and modeling, 18:18794 (RA;US) 

HOT LABS 

Annual report on operation, utilization and technical Develop- 
ment of Hot Laboratories: From April 1, 1991 to March 31, 
1992, 18:19887 (R;JP;in Japanese) 

HOT-DRY-ROCK SYSTEMS 

An estimate of the cost of electricity production from hot-dry 
rock, 18:19470 (R;US) 

Cumulative experience of the US Hot Dry Rock Program, 
18:19467 (R;US) 

HOUSES 

Household energy and consumption and expenditures, 1990: 
Supplement, Regional (Contains Division, Census Region, 
and Climate Zone maps.), 18:20111 (R;US) 

Household energy consumption and expenditures, 
18:20110 (R;US) 

HTGR TYPE REACTORS 
See also HTTR REACTOR 
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Analysis of the NP-MHTGR concept: A comparison of reactor 
physics methods, 18:19572 (R;US) 

Design requirements to magnetic bearings for primary circuit 
blowers of high-temperature reactors. Final report, 18:19570 
(I;DE;In German) 

Experiments on mass transfer in a natural convection of high 
temperature gas mixture with graphite corrosion due to air 
ingress, 18:19571 (R;JP) 

New Production Modular High-Temperature Gas-Cooled Reac- 
tor Geoscience Investigation Program Plan, 18:19739 (R;US) 

Present status of HTGR research and development, 18:19878 
(1;JP) 

[Developing a coordinated research program in fission product 
behavior at meetings in Germany]: Foreign trip report, March 
20-29, 1992, 18:19573 (R;US) 

[HTGR technologies]: Foreign trip report, [October 14-29, 
1992], 18:19574 (R;US) 

[Travel to Switzerland to review the status of a series of low- 
enriched uranium, graphite moderated critical experiments]: 
Foreign trip report, May 29-June 9, 1992, 18:19950 (R;US) 

HTO 
See HEAVY WATER 
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Evaluation of coated fuel particle temperature during reactivity 
insertion events, 18:19886 (R;JP;in Japanese) 

Flow network calculation code for heat, mass and momentum 
transfer in a multicomponent gas mixture flow with graphite 
chemical reactions, 18:19884 (R;JP) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CHROMOSOME 12 

Identification of region-specific cosmic, BAC and PAC clones by 
hybridization with microdissection-derived probes, 18:21415 
(RA;US) 

HUMAN CHROMOSOME 16 

Chromosomal organization of human repetitive DNA se- 
quences, 18:21446 (RA;US) 

Construction and use of high resolution cytogenetic and genetic 
maps and human chromosome 16, 18:21472 (RA;US) 

Construction of a 1.6 megabase average resolution STS map of 
human chromosome 16, 18:21366 (RA;US) 

Construction of a cosmid, YAC, and STS physical map of hu- 
man chromosome 16, 18:21365 (RA;US) 

HUMAN CHROMOSOME 19 
Dna Sequencing 

Physical mapping and sequencing of telomeric regions from hu- 

man chromosome 19, 18:21425 (RA;US) 
Fluorescence 

High resolution fluorescence in situ hybridization maps of three 

regions on chromosome 19, 18:21413 (RA;US) 
Genetic Mapping 

ALU repeats as markers for human population genetics, 
18:21411 (RA;US) 

An overview of LLNL’s chromosome 19 physical map, 18:21410 
(RA;US) 

Closure of chromosome 19 using bacterial artificial chromo- 
some (BAC) clones, 18:21407 (RA;US) 

Development of an integrated in situ, YAC and cosmid map of 
the p13.2 band of chromosome 19, 18:21408 (RA;US) 

Mapping and characterization of a large number of putative zinc 
finger-encoding genes on chromosome 19, 18:21409 (RA;US) 

Hybridization 

High resolution fluorescence in situ hybridization maps of three 
regions on chromosome 19, 18:21413 (RA;US) 

Identification of chromosome 19 cDNAs by array hybridization, 
18:21424 (RA;US) 

Mapping 

Characterization of radiation hybrids produced from a marked 
human chromosome 19, 18:21496 (RA;US) 

Chromosome 19 closure: Long range YAC and cosmid mapping 
of regions q12 and p13.2, 18:21417 (RA;US) 

Closure of the chromosome 19 physical map: A cosmid and 
yeast artificial chromosome contig containing the complete 
Ryanodine receptor gene, 18:21429 (RA;US) 

Comparing theory and practice of probabilistic fingerprinting - 
the LLNL experience, 18:21426 (RA;US) 

Identification of chromosome 19 cDNAs by array hybridization, 
18:21424 (RA;US) 

Identification of region-specific cosmic, BAC and PAC clones by 
hybridization with microdissection-derived probes, 18:21415 
(RA;US) 

Isolation, sequencing, and mapping of human chromosome 19 
coding regions, 18:21423 (RA;US) 

Long-range chromosome mapping by 3-color fluorescence in 
situ hybridization to pronuclear interphase chromatin targets, 
18:21412 (RA;US) 

Organization of the repeat elements and polymorphic sites at 
the D19S11 locus, 18:21431 (RA;US) 

Organization of the three cytochrome P450 subfamilies on 
19q13.2, 18:21420 (RA;US) 

Physical mapping and sequencing of telomeric regions from hu- 
man chromosome 19, 18:21425 (RA;US) 

STSs derived from hn-cDNA libraries made from hybrid cells, 
18:21523 (RA;US) 

Sequence determination and analysis of the human and mouse 
XRCCI DNA repair gene regions, 18:21422 (RA;US) 
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Strategies for mapping gene families: The pregnancy-specific 

glycoproteins on chromosome 19, 18:21427 (RA;US) 
Maps 

Closure of chromosome 19 using bacterial artificial chromo- 
some (BAC) clones, 18:21407 (RA;US) 

Development of an integrated in situ, YAC and cosmid map of 
the p13.2 band of chromosome 19, 18:21408 (RA;US) 

High resolution fluorescence in situ hybridization maps of three 
regions on chromosome 19, 18:21413 (RA;US) 

Recent enhancements to the LLNL genome browser, 18:21432 
(RA;US) 

Tools for more efficient library replication and colony filter pro- 
duction, 18:21416 (RA;US) 

HUMAN CHROMOSOME 2 

Chromosome microdissection and PCR-mediated microcloning 
in human genome and genetic disease analysis, 18:21498 
(RA;US) 

Identification of region-specific cosmic, BAC and PAC clones by 
hybridization with microdissection-derived probes, 18:21415 
(RA;US) 

HUMAN CHROMOSOME 21 

A fluorescence in-situ hybridization (FISH) map of human chro- 
mosome 21 consisting of 30 genetic and physical markers on 
the coromosome: Localization by FISH of 137 additional YAC 
and cosmid clones with respect to these markers, 18:21383 
(RA;US) 

A physical and genetic map of human chromosome 21: A pre- 
lude to sequence, 18:21400 (RA;US) 

Chromosome microdissection and PCR-mediated microcloning 
in human genome and genetic disease analysis, 18:21498 
(RA;US) 

HGCdb: A database for human DNA sequence information, 
18:21391 (RA;US) 

High-precision mapping of YAC clones onto chromosome 21 by 
fluorescence in situ hybridization and image analysis, 
18:21372 (RA;US) 

Informatics for LBL’s human genome center, 18:21401 (RA;US) 

Isolation and characterization of dinucleotide repeat polymor- 
phisms from human chromosome 21, 18:21393 (RA;US) 

Physical mapping of human chromosome 21 in YACs, 18:21382 
(RA;US) 

Physical mapping of human chromosome 21 in bacteriophage 
P1, 18:21384 (RA;US) 

The isolation and mapping of chromosome 21 cDNA clones, 
18:21381 (RA;US) 

HUMAN CHROMOSOME 22 

Construction of a human DNA library in bacterial artificial chro- 
mosome, 18:21522 (RA;US) 

Construction of high resolution contig map of human chromo- 
some 22, 18:21499 (RA;US) 

Genome composition and human chromosome 22: Analysis of 
96 mapped Fosmids, 18:21469 (RA;US) 

HUMAN CHROMOSOME 5 

Chromosome 5 specific yeast artificial chromosome library from 
flow sorted chromosomes: Construction and characterization, 
18:21362 (RA;US) 

Systematic generation of chromosome 5 specific sequence- 
tagged sites (STSs), 18:21368 (RA;US) 

HUMAN CHROMOSOMES 

See also HUMAN CHROMOSOME 12 
HUMAN CHROMOSOME 16 
HUMAN CHROMOSOME 19 
HUMAN CHROMOSOME 2 
HUMAN CHROMOSOME 21 
HUMAN CHROMOSOME 22 
HUMAN CHROMOSOME 5 
HUMAN X CHROMOSOME 
HUMAN Y CHROMOSOME 

Algorithms 

Efficient algorithms and data structures in support of DNA map- 

ping and sequence analysis, 18:21540 (RA;US) 
Automation 

Prototype automated instrumentation for the human genome 

project, 18:21484 (RA;US) 
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Banding Techniques 

Human cDNA mapping using fluorescence in situ hybridization, 

18:21502 (RA;US) 
Blological Evolution 
Computer-assisted studies on human repetitive DNA, 18:21497 
(RA;US) 
Biological Models 
Isolation of the EPM1 gene, 18:21534 (RA;US) 
Correlations 

Genetic and physical mapping within mouse chromosome 7: 
Foundations of a chromosome-wide comparative physical 
map, and detailed analysis of selected regions with special bi- 
ological interest, 18:21461 (RA;US) 

Data Base Management 

A physical mapping database for the Macintosh: The genome 
notebook, 18:21475 (RA;US) 

Gnome view: Graphical integration of GDB and GenBank 
databases, 18:21463 (RA;US) 

Informatics support for mapping in mouse-human homology re- 
gions, 18:21460 (RA;US) 

The GDB human genome data base Anno 1992, 18:21481 
(RA;US) 

Digestion 

Construction of DNA libraries from flow sorted human chromo- 

somes, 18:21364 (RA;US) 
Education 
Human genetics and genome analysis: A practical workshop for 
public policy makers and opinion leaders, 18:21536 (RA;US) 
Environmental Exposure 
Cancer and the genome exposure reaction, 18:21516 (RA;US) 
Ethical Aspects 

National study conference on genetics, religion, and ethics, 
18:21473 (RA;US) 

Working group on ethics and the use of genetic information, 
18:21480 (RA;US) 

Gene Amplification 

A strategy employing homologous recombination and gene am- 
plification to expedite cloning of large genomic regions in 
YACs, 18:21533 (RA;US) 

Gene Recombination 

A strategy employing homologous recombination and gene am- 
plification to expedite cloning of large genomic regions in 
YACs, 18:21533 (RA;US) 

Non-random DNA rearrangement events in DNA sequences 
flanking inserted retroviral sequences following whole cell fu- 
sion, 18:21503 (RA;US) 

Genetic Mapping 

An overview of the human genome database platform-Sybase, 
18:21543 (R;US) 

Assistance for ethical, legal, and social issues projects, 
18:21379 (RA;US) 

Chromosomal organization of human repetitive DNA se- 
quences, 18:21446 (RA;US) 

Genetic and physical mapping within mouse chromosome 7: 
Foundations of a chromosome-wide comparative physical 
map, and detailed analysis of selected regions with special bi- 
ological interest, 18:21461 (RA;US) 

Mapping and sequencing the human genome: Science, ethics, 
and public policy, 18:21537 (RA;US) 
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18:21361 (RA;US) 

SIGMA: System for Integrated Genome Map Assembly, 
18:21363 (RA;US) 

Single pass and full length sequencing and physical and genetic 
mapping of human brain cDNAs, 18:21524 (RA;US) 

Strategies for the development of a gene map of human chro- 
mosome 4, 18:21360 (RA;US) 

Information Dissemination 

Human genetics and genome analysis: A practical workshop for 
public policy makers and opinion leaders, 18:21536 (RA;US) 

Recognizing genes workshop, 18:21442 (RA;US) 

information Systems 


Gnome View: A tool for visual representation of human genome 
data, 18:21541 (R;US) 
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Genetic analysis of YAC integrity following yeast transformation 
and mitotic growth, 18:21371 (RA;US) 
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notebook, 18:21475 (RA;US) 
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in human genome and genetic disease analysis, 18:21498 
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Development of a human virus-based genomic library of 150- 
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(RA;US) 
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(RA;US) 

Impact of human genome initiative-derived technology on ge- 
netic testing, screening and counseling: Cultural, ethical and 
legal issues, 18:21530 (RA;US) 

Informatics support for mapping in mouse-human homology re- 
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Lawful uses of knowledge from the Human Genome Project, 
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gions, 18:21460 (RA;US) 
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18:21480 (RA;US) 
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Intruder scenarios for site-specific low-level radioactive waste 
classification, 18:19059 (R;US) 
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ALU repeats as markers for human population genetics, 

18:21411 (RA;US) 
Chernobylsk-4 Reactor 

Measuring programme of the Federal Republic of Germany in 
regions of Russia contaminated by the Chernobyl accident - 
summary of the results of the year 1991, 18:21633 (R;DE) 

Dose Commitments 

Dose commitments due to radioactive releases from nuclear 
power plant sites in 1989: Volume 11, 18:19754 (R;US) 

The actual doses of internal and external irradiation of the popu- 
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Impact of human genome initiative-derived technology on ge- 
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practices, 18:21467 (RA;US) 

Genetics 
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Lawful uses of knowledge from the Human Genome Project, 
18:21486 (RA;US) 

Health Hazards 
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Legal Aspects 

Lawtul uses of knowledge from the Human Genome Project, 

18:21486 (RA;US) 
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(R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, February 1993, 18:21643 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
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quences, 18:21446 (RA;US) 
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See HUMAN POPULATIONS 
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(RA;US) 
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HYDRAULIC FRACTURING 
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HYDROFLUORIC ACID 
Plutonium button line disposal of waste HF, 18:19082 (R;US) 
HYDROGEN 
Atom-Molecule Collisions 
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Chemical Reaction Kinetics 
Elementary reaction-rate measurements at high temperature by 
tunable-laser, 18:20533 (RA;US) 
Chemical Reaction Yield 
Radiation chemistry of high-level wastes ANL/CHM task force 
on gas generation in waste tanks, 18:19001 (RA;US) 
Chemical Reactions 
Fast-flow reactor studies of radical-radical reaction dynamics, 
18:20535 (RA;:US) 
Reaction of H atoms with benzene in water, 18:20510 (RA;US) 
Status of technology of oxidation and hydrogen generation: 
New Production Reactors Program, 18:19902 (R;US) 
Theoretical studies of the energetics of chemical reactions, 
18:20626 (RA:US) 
Combustion 
A model of elementary chemistry and fluid mechanics in the com- 
bustion of hydrogen on platinum surfaces, 18:20630 (R;US) 
Chemical kinetic pathways for the emission of trace by-products 
in combustion processes, 18:20631 (R;US) 
Liquid hydrogen fueled automotive vehicles projects and experi- 
ence in Germany, 18:19407 (RA;US) 
Corrosive Effects 
Corrosion resistance of iron aluminides, 18:18742 (RA;US) 
Environmental effects on iron aluminides, 18:18736 (RA;US) 
Desorption 
Hydrogen thermodesorption from silicon crystal after ion irradia- 
tion, 18:22198 (IA;RU;In Russian) 
Equations Of State 
Calculation of van der Waals bound states for hydrogen iso- 
topes, 18:20490 (RA;US) 
Equilibrium 
Mechanism of the (H)aq = (€~)aq interconversion, 18:20605 
(RA;US) 
lon-Atom Collisions 
Theoretical investigation of electron-positive ion/atom interac- 
tions: Progress report, November 15, 1991—July 14, 1992, 
18:22121 (R;US) 
Isotope Separation 
Atomic line emission analyzer for hydrogen isotopes, 18:20504 
(PA;US) 
Materials Recovery 
Hydrogen and sulfur production from hydrogen sulfide wastes, 
18:20138 (R;US) 
Muonic Atoms 
Exotic atoms and leptonic conservations: Technical progress re- 
port, February 1, 1990-January 31, 1991, 18:22137 (R;US) 
Muon transfer from hot muonic hydrogen atoms to neon, 
18:22139 (R;US) 
Production 
lon-exchange membranes for bulk separation of H2S and CO2 
from natural gas streams, 18:18908 (RA;US) 
Plasma-induced conversion of surface-adsorbed hydrocarbons, 
18:18912 (RA;US) 
Scintillation Quenching 
Reaction and reorientation of electronically excited H>(B), 
18:22133 (R;US) 
Separation Processes 
Ceramic membranes for high temperature hydrogen separation, 
18:18732 (RA;US) 


hydrodynamics on unstructured grids, 
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Solubility 

Equilibrium and volumetric data and model development for coal 
fluids: [Quarterly] report, October 1, 1992—December 31, 
1992, 18:18696 (R;US) 

HYDROGEN 1 

The summary of evaluations of 'H, “He, ®Li, 7Li, °Be, '*N, 1*O 

and Mo for CENDL-2, 18:22007 (RA;CN) 
HYDROGEN 1 MINUS BEAMS 
An RF driven H~ source and a low energy beam injection sys- 
tem for RFQ operation, 18:20892 (R;US) 
High-current negative-ion beam transport, 18:20889 (R;US) 
Transport and diagnostics of an H~ ion beam, 18:20811 (IA;JP) 
HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN DEUTERIDE 

Reaction and reorientation of electronically excited H2(B), 
18:22133 (R;US) 

HYDROGEN EMBRITTLEMENT 
Low temperature environmental embrittlement in ordered inter- 
metallics, 18:20237 (R;US) 

HYDROGEN FLUORIDES 

See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IONS 

See also HYDROGEN IONS 1 MINUS 

HYDROGEN IONS 1 PLUS 
Wave packet studies of the predissociation of H3, 18:22135 
(R;US) 
HYDROGEN IONS 1 MINUS 
Partial cross sections in H~ photodetachment, 18:22131 (R;US) 
HYDROGEN IONS 1 PLUS 

Theoretical investigation of electron-positive ion/atom interac- 
tions: Progress report, November 15, 1991—July 14, 1992, 
18:22121 (R;US) 

HYDROGEN MINUS 1 BEAMS 

See HYDROGEN 1 MINUS BEAMS 
HYDROGEN NITRATES 

See NITRIC ACID 
HYDROGEN PHOSPHATES 

See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 

Trying to help the environment - more on the West Ukraine 

case, 18:19406 (R;AT) 
HYDROGEN SULFATES 

See SULFURIC ACID 
HYDROGEN SULFIDES 

Corrosion resistance of iron aluminides, 18:18742 (RA;US) 

Determination of the products from the oxidation of aqueous hy- 
drogen sulfide by sulfur K-edge XANES spectroscopy, 
18:20543 (R;US) 

Development of novel copper-based sorbents for hot gas 
cleanup: Technical report, December 1, 1992—February 28, 
1993, 18:18714 (R;US) 

Environmental effects on iron aluminides, 18:18736 (RA;US) 

High temperature membranes for H2S and SO, separations: 
Quarterly progress report, October 1, 1992—December 31, 
1992, 18:20472 (R;US) 

Hydrogen and sulfur production from hydrogen sulfide wastes, 
18:20138 (R;US) 

HYDROGENATION 

Clean gasoline reforming with superacid catalysts: Quarterly re- 
port, July-September 1991, 18:18693 (R;US) 

Design of a high activity and selectivity alcohol catalyst: Tenth 
quarterly report, November 7, 1992-February 7, 1993, 
18:18695 (R;US) 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, October 1, 1992—December 31, 1992, 
18:18699 (R;US) 





HYDROLOGY 
Geochemical modeling: An integrated approach to nuclear 
waste disposal issues, 18:19183 (R;US) 
HYDROXIDES 
See also CALCIUM HYDROXIDES 
SODIUM HYDROXIDES 
Alkali removal, 18:18796 (RA;US) 
Combined sulfur-alkali removal, 18:18786 (RA;US) 
Mechanism of the (H)ag = (€~)aq interconversion, 18:20605 
(RA;US) 
HYDROXYL IONS 
See ANIONS 
HYDROXIDES 
HYDROXYL RADICALS 
A shock tube study of the reactions of the hydroxyl radical with 
combustion species and pollutants: Progress report, 
18:20627 (R;US) 
Elementary reaction-rate measurements at high temperature by 
tunable-laser, 18:20533 (RA;US) 
HYLIFE CONVERTER 
The hydraulic analysis of cylindrical Flibe jets in a HYLIFE-II ICF 
reactor, 18:22502 (R;US) 
The soft-sphere equation of state of liquid Flibe, 18:22503 (R;US) 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 
A generalized Bethe-Weizsaecker mass formula for strange 
hadronic matter, 18:21938 (R;US) 
The effect of dispersive ANN forces on the spin-dependence of 
AN potential, 18:21955 (IA;IN) 
HYPERSONIC FLOW 
[Hypersonic technologies]: Foreign trip report, 23-31 January 
1993, 18:20696 (R;US) 
HYPERTHERMIA 
Closure of the chromosome 19 physical map: A cosmid and 
yeast artificial chromosome contig containing the complete 
Ryanodine receptor gene, 18:21429 (RA;US) 


| CODES 

Full-wave simulations of current profiles for fast magnetosonic 

wave current drive, 18:22377 (R;GB) 
IAEA 

See also ICTP 

Directory of IAEA databases, 18:22641 (1;XA) 

Statement to the 36th session of the General Conference of the 
International Atomic Energy Agency 21 September 1992; 
Statement to the 47th session of the United Nations General 
Assembly 21 October 1992, 18:20053 (1;XA) 

Transport of radioactive material, 18:18982 (1;XA) 

IAEA SAFEGUARDS 

Statement to the 36th session of the General Conference of the 
International Atomic Energy Agency 21 September 1992; 
Statement to the 47th session of the United Nations General 
Assembly 21 October 1992, 18:20053 (1;XA) 

IBM COMPUTERS - 

[Travel to the Automatic Electric Company and Hanford Works 
in order to discuss communication problems and equipment 
operation at the Savannah River Plant]: Trip report, Novem- 
ber 30, 1951—December 7, [1951], 18:19525 (R;US) 

IBR-1 
See IFR REACTOR 
ICR HEATING 

Analysis of combined injection of fast wave and lower hybrid 
waves in tokamak plasmas, 18:22287 (RA;IT) 

Conversion of the four-strap array in DIll-D to a tunable traveling 
wave antenna, 18:22450 (R;US) 

Fundamental studies of fusion plasmas: Annual performance 
report, 18:22269 (R;US) 

ICRH studies in TJ-IU torsatron, 18:22264 (R;ES) 

lon Bernstein wave heating experiment on FTU revisited after 
Dill-D results, 18:22285 (RA;IT) 


IMAGE PROCESSING 


ICTP 


International Centre for Theoretical Physics, Trieste Scientific 
activities in 1991, 18:22538 (R;XA) 


IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 


IDAHO CHEMICAL PROCESSING PLANT 
Accountability volume measurement at the Idaho Chemical Pro- 
cessing Plant, 18:19355 (R;US) 
Analysis of the ICPP analytical laboratory costs, throughput, ca- 
pacity, and load leveling, 18:21145 (R;US) 


IDAHO MATERIALS TESTING REACTOR 
See MTR REACTOR 


IDAHO NATIONAL ENGINEERING LABORATORY 

Annual report on monitoring of the unsaturated zone and 
recharge areas at INEL to the state of Idaho INEL Oversight 
Committee, 18:19738 (R;US) 

Annual report on monitoring of the unsaturated zone and 
recharge areas at INEL to the state of Idaho INLEL Oversight 
COmmittee: Draft, 18:21300 (R;US) 

Assessment of potential volcanic hazards for new production re- 
actor site at the Idaho National Engineering Laboratory, 
18:19920 (R;US) 

Hydrologic studies in wells open through large intervals: Annual 
report, 1992, 18:21299 (R;US) 

Mixed and low-level waste treatment project: Appendix C, Health 
and safety criteria for the mixed and low-level waste treatment 
facility at the Idaho National Engineering Laboratory: Part 1, 
Waste streams and treatment technologies, 18:19088 (R;US) 

New Production Modular High-Temperature Gas-Cooled Reac- 
tor Geoscience Investigation Program Plan, 18:19739 (R;US) 

Summary of ground water and surface water flow and contami- 
nant transport computer codes used at the Idaho National 
Engineering Laboratory (INEL): Version 1.0, 18:19737 (R;US) 

Supplemental investigations in support of environmental as- 
sessments by the Idaho INEL Oversight Program at the Idaho 
National Engineering Laboratory: Second year progress re- 
port, 18:21298 (R;US) 


IDENTIFICATION SYSTEMS 
Information-theoretic performance bounding of Bayesian identi- 

fiers, 18:22596 (R;US) 
Promising developments and biometric testing, 18:22526 (R;US) 


IFR REACTOR 
Transuranic material recovery in the integral Fast Reactor fuel 
cycle demonstration, 18:19590 (R;US) 


IGNEOUS ROCKS 

Acaiaca Granulite Complex, MG: age, petrogenesis and tecton- 
ics implications, 18:20480 (1;BR;In Portuguese) 

Basic rocks in Finland, 18:21276 (R;Fl;in Finnish) 

Contribution on the Northeastern Minas Gerais geologic- 
geochronologic study, Brazil, 18:20479 (|;BR;In Portuguese) 

Use of Sr and Pb isotopes in gneissic-migmatic rocks in 
ltacambira-Barrocao, MG, Brazil, 18:20481 (I;BR;in Por- 
tuguese) 


ILLINOIS 
Characterization of available coals from Illinois mines: Technical 
report, December 1, 1992—February 28, 1993, 18:18772 
(R;US) 


IMAGE PROCESSING 

An imaging station designed to operate in an integrated system 
performing large scale directed sequencing and physical 
mapping, 18:21387 (RA;US) 

Computing environments, interactive graphics and nonparamet- 
ric methods for data analysis: Final report, [July 15, 
1988—July 15, 1992], 18:22560 (R;US) 

Enhancements to the LBL colony picker, 18:21402 (RA;US) 

introduction to Bayesian image analysis, 18:22598 (R;US) 

Relationship between IBICC imaging and SEU in CMOS ICs, 
18:20744 (R;US) 

Virtually distortion-free imaging system for large field, high reso- 
lution lithography using electrons, ions or other particle 
beams, 18:20734 (PA;US) 
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IMAGES 


IMAGES 
Rapid acquisition and analysis of distance measurements from 
photographic images using a digitizing board, 18:21418 
(RA;US) 
IMIDES 
Investigation of electrical breakdown in vacuum: Final report, 
18:21758 (R;US) 
IMPACT SHOCK 
Evaluation of a space frame impact cage for weapon transport, 
18:21140 (R;US) 
Survey to determine the value of DYNA, 18:22614 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN-SITU COMBUSTION 
In-situ combustion with metallic additives, 18:18832 (RA;US) 
SUPRI heavy oil research program: Final report, February 22, 
1990—March 21, 1992, 18:18847 (R;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Active waste incineration, 18:19079 (R;US) 
High-temperature corrosion of ceramic-ceramic composites in a 
waste incinerator environment, 18:20433 (R;US) 
MSW incineration: Mathematical modelling, 18:19426 (R;SE) 
[ANL waste incinerator operation]: Argonne National Laboratory 
trip report, 18:19083 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCLUSIVE DISTRIBUTION 
See DISTRIBUTION 
INCOLOY 800H 
Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 18:18751 (RA;US) 
Investigation of the weldability of modified 800H alloys, 
18:18749 (RA;US) 
INCOMPRESSIBLE FLOW 
On the theory of the decaying developed turbulence with spon- 
taneous parity violation, 18:22147 (R;XA) 
INDEXES 
|IAPG membership roster (Interagency Advanced Power Group 
(IAPG)), 18:19998 (R;US) 
INDIA 
Food irradiation process control and acceptance. Regional 
UNDP project for Asia and the Pacific, mission undertaken in 
India. Food irradiation pilot scale studies and market testing 
RPFl-Phase 3: Technical report. Report prepared for the Gov- 
ernments of Bangladesh, China, India, Indonesia, Malaysia, 
Pakistan, Philippines, Republic of Korea, Sri Lanka, 18:21576 
(R;XA) 
INDIAN POINT-2 REACTOR 
Application of magnetomechanical hysteresis modeling of mag- 
netic techniques for monitoring neutron embrittlement and 
biaxial stress: First year report, June 1991-June 1992, 
18:20710 (R;US) 
INDIUM CHLORIDES 
Structure of liquid trivalent salts, 18:20390 (R;US) 
INDIUM IODIDES 
Infrared spectroscopy of the vapour over Inl3, 18:20559 (R;NL) 
INDIUM PHOSPHATES 
Proton induced K-ionisation cross section measurements for low 
Z elements using a 400 KeV ion accelerator, 18:22075 (1A;IN) 
INDIUM PHOSPHIDE SOLAR CELLS 
Improved monolithic tandem solar cell, 18:19442 (PA;US) 
INDIUM PHOSPHIDES 
Annealing study of main electron irradiation-induced defects (H, 
and Hs) in P-In P using DLTS technique, 18:22177 (R;SY;In 
Arabic) 
Growth and development of GainAsP for use in high-efficiency 
solar cells: Annual subcontract report, 1 July 1991-30 June 
1992, 18:19440 (R;US) 
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INDONESIA 

Agricultural production - Phase 2. Indonesia. Controlled release 
pesticide formulations: Technical report. Report prepared for 
the Government of the Republic of Indonesia, 18:21567 (R;XA) 

Agricultural production - Phase 2. Indonesia. ELISA for epidemi- 
ology of brucellosis: Technical report. Report prepared for the 
Government of the Republic of Indonesia, 18:21566 (R;XA) 

Agricultural production - Phase 2. Indonesia. Implementation of 
ELISA for brucellosis at DGLS laboratories in indonesia: 
Technical report. Report prepared for the Government of the 
Republic of Indonesia, 18:21573 (R;XA) 

Agricultural production - Phase 2. Indonesia. Insect ecology 
studies and insect pest control: Technical report. Report pre- 
pared for the Government of the Republic of Indonesia, 
18:21570 (R;XA) 

Agricultural production - Phase 2. Indonesia. Nutritional strategies 
for ruminants fed on local feed supplemented with molasses 
multi-nutrient blocks: Technical report. Report prepared for the 
Government of the Republic of Indonesia, 18:21568 (R;XA) 

Agricultural production - Phase 2. Indonesia. Validation of the 
ELISA technique for the diagnosis of bovine brucellosis and in 
the use of computer programs for recording and analysing 
ELISA data: Technical report. Report prepared for the Gov- 
ernment of the Republic of Indonesia, 18:21574 (R;XA) 

Food irradiation process control and acceptance. Regional 
UNDP project for Asia and the Pacific, mission undertaken in 
Indonesia. Food irradiation process control, market testing 
and economic feasibility RPFl-Phase 3: Technical report. Re- 
port prepared for the Governments of Bangladesh, China, 
India, Indonesia, Malaysia, Pakistan, Philippines, Republ, 
18:21577 (R;XA) 

INDOOR AIR POLLUTION 

Study of the atmospheric chemistry of radon progeny in labora- 
tory and real indoor atmospheres: Progress report, July 1, 
1992—March 31, 1993, 18:21222 (R;US) 

INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUCTION GENERATORS 
Inductive adder for radiographic applications, 18:19369 (R;US) 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL RADIOGRAPHY 

See also X-RAY RADIOGRAPHY 

Industrial and technical aspects of electron accelerators, 
18:20808 (IA;JP) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 

ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, September 1991: Volume 2, No. 2, 18:20153 (R;US) 

INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also CEMENT INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
WOOD PRODUCTS INDUSTRY 

A multiple case study on the information system to support self- 
managing teams, 18:22533 (R;US) 

Advisory group meeting on new trends and developments in ra- 
diation technology, 18:19390 (1;XA) 

Industrial heat pumps. State of the art, 18:20155 (R;SE;In 
Swedish) 

Methodologies for selecting industries for regions and communi- 
ties: A critical evaluation of the Las Vegas target industry 
analysis, 18:19008 (R;US) 

Radiation processing - Industrial experience, 18:19393 (IA;XA) 

Radiation technology and research in China, 18:19395 (IA;XA) 





INERTIAL CONFINEMENT 

A new multichannel soft x-ray framing camera for fusion experi- 
ments, 18:22512 (R;US) 

Inertial Confinement Fusion Program: Progress report FY 1979, 
18:22419 (R;US) 

Inertial Confinement Fusion Program: Progress report FY 1980, 
18:22420 (R;US) 

Inertial Confinement Fusion Program: Progress report FY 1989, 
18:22422 (R;US) 

Inertial Confinement Fusion Program: Progress report FY 1990, 
18:22423 (R;US) 

Inertial Confinement Fusion Program: Progress report FY 1991, 
18:22424 (R;US) 

Inertial Confinement Fusion Program: Progress report, FY 
1988, 18:22421 (R;US) 

Inertial confinement fusion program: Progress report, FY 1992, 
18:22425 (R;US) 

[Travel to Crete and Germany for talks on light ion fusion]: Foreign 
trip report, September 24—October 10, 1992, 18:22439 (R;US) 

INFORMATION 
See also CLASSIFIED INFORMATION 
DATA 


Genomic cartography on a flat-earth budget, 18:21430 (RA;US) 
Second generation data entry scripts for a genome database, 
18:21433 (RA;US) 
INFORMATION DISSEMINATION 
[Travel to France to participate in development of international 
standards for text preparation and interchange]: Foreign trip 
report, October 4—20, 1991, 18:22646 (R;US) 
INFORMATION RETRIEVAL 
An overview of the human genome database platform-Sybase, 
18:21543 (R;US) 
INFORMATION SYSTEMS 
Advanced measurement, communication and information sys- 
tems using data fusion techniques, 18:19971 (RA;US) 
FEDIX: The on-line database retrieval service of government in- 
formation for colleges, universities, and other organizations: 
User’s guide, Version 4.0/Release 2.1, 18:22636 (R;US) 
Martin Marietta Energy Systems Material Safety Data Sheet 
Program, 18:21684 (R;US) 
Storage systems for national information assets, 18:22618 (R;US) 
INJECTION (BEAMS) 
See BEAM INJECTION 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INORGANIC COMPOUNDS 
Compilation of temperature factors of cubic compounds, 
18:20506 (R;PK) 
INSPECTION 
Proceedings of the international workshop on conduct of inspec- 
tions and inspector qualification and training, 18:19624 (R;US) 
INSTABILITY 
See also PLASMA INSTABILITY 
Stability, bifurcation, and control of Hamiltonian systems, 
18:22143 (R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INSURANCE 
Surveys of state insurance commissioners and insurance com- 
pany medical directors on the use of genetic information in life 
insurance; review of related legislation, 18:21508 (RA;US) 
INTEGRATED CIRCUITS 
A maskless flip-chip solder bumping technique, 18:20290 (R;US) 
Issues of verification and validation of application-specific inte- 
grated circuits in reactor trip systems, 18:19913 (R;US) 


INTERMEDIATE MASS NUCLEI 


Plasma-etching science meets technology in the MDL, 
18:22201 (R;US) 

Programmable logic devices: Final report, 18:20728 (R;US) 

Relationship between IBICC imaging and SEU in CMOS ICs, 
18:20744 (R;US) 

Virtually distortion-free imaging system for large field, high reso- 
lution lithography using electrons, ions or other particle 
beams, 18:20734 (PA;US) 

INTERACTING BOSON MODEL 

Dynamical symmetry breaking in two-dimensional SU(3) model 
and the quantum group symmetry SU,(3) contains SU,(2) 
contains SO,(2), 18:21943 (R;XA) 

Shell model - IBM correspondence and IBM interpretation of 52 
Ti, 18:21961 (R;AU) 

INTERACTION RANGE 

A robust model for finding optimal evolutionary trees, 18:21542 

(R;US) 
INTERACTIONS 

See also PARTICLE INTERACTIONS 

Secondary phases formed during nuclear waste glass-water in- 
teractions: Thermodynamic and derived properties, 18:19179 
(R;US) 

INTERATOMIC FORCES 

A new decomposition strategy for parallel bonded molecular dy- 
namics, 18:20578 (R;US) 

[Non-empirical interatomic potentials for transition metals]: 
Progress report, 18:20245 (R;US) 

INTERCALATES 
See CLATHRATES 
INTERFACES 

Critical behavior of interfaces and membranes, 
(R;DE;in German) 

Interface roughness: 
18:20214 (R;US) 

Structure, adhesion, and stability of metal/oxide and oxide/oxide 
interfaces: Technical progress report, August 1, 1992—July 
31, 1993, 18:20317 (R:US) 

[The physics of pattern formation of liquid interfaces], 18:20695 
(R;US) 

[Travel to Germany concerning research in surface science]: 
Foreign trip report, September 18-October 18, 1992, 
18:20211 (R;US) 

INTERFERENCE 
Introduction to radiation backgrounds in a B factory, 18:20965 
(RA;US) 
INTERFEROMETERS 

See also FABRY-PEROT INTERFEROMETER 
MACH-ZEHNDER INTERFEROMETER 

Special techniques, 18:22164 (RA;US) 

INTERMEDIATE MASS NUCLEI 

See also ANTIMONY 131 
CESIUM 134 
CESIUM 137 
CHROMIUM 44 
COBALT 56 
COBALT 60 
HAFNIUM 158 
IODINE 125 
IODINE 131 
IRON 46 
IRON 47 
IRON 56 
IRON 57 
RARE EARTH NUCLEI 
RUBIDIUM 85 
SILVER 107 
SILVER 109 
STRONTIUM 90 
TECHNETIUM 99 
TIN 128 
TITANIUM 52 
TUNGSTEN 162 
VANADIUM 43 
XENON 136 


18:22151 


What is it and how is it measured?, 
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INTERMEDIATE MASS NUCLEI 


YTTRIUM 82 
YTTRIUM 87 
YTTRIUM 90 
ZINC 64 
ZINC 70 
ZINC 74 
ZINC 7€ 

Studies of yrast and continuum states in A = 100-200 nuclei: 

Progress report for 1992, 18:21936 (R;US) 
INTERMEDIATE RESONANCE 

Six-gamma states M°=r°r°n in —p—M°n by GAMS4000, 
18:21914 (RA:JP) 

INTERMEDIATE-LEVEL RADIOACTIVE WASTES 

Investigation on the determination of disposal critical nuclides in 
waste from PWR power plants. Task 3: characterization of ra- 
dioactive waste forms. A series of final reports (1985-1989) - 
no.45, 18:19097 (R;XE) 

INTERMETALLIC COMPOUNDS 

Low temperature environmental embrittlement in ordered inter- 
metallics, 18:20237 (R;US) 

The dependence of the neutron irradiation response of ceramic 
and intermetallic materials on the form of the flux spectrum, 
18:20225 (RA;US) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
DUAL-FUEL ENGINES 
SPARK IGNITION ENGINES 
Instantaneous engine frictional torque, its components and pis- 
ton assembly friction: Final report, 18:20170 (R;US) 

INTERNAL CONTAMINATION 

See RADIONUCLIDE KINETICS 
INTERNATIONAL ATOMIC ENERGY AGENCY 

See IAEA 
INTERSECTING BEAMS 

See COLLIDING BEAMS 
INTRUSION DETECTION SYSTEMS 

Algorithms for optimally setting Wisdom & Sense threshold pa- 
rameters, 18:22594 (R;US) 

Dual PPS-15 intrusion detection system final report, 18:19347 
(R;US) 

Evaluation of automatic detection of humans and vehicles, 
18:19348 (R;US) 

INVERTERS 
Understanding and managing the effects of battery charger and 
inverter aging, 18:19669 (RA;US) 
IODINE 
Assessment of dose during an SGTR, 18:19921 (R;US) 
IODINE 125 

Removal of active iodine/iodate from liquid wastes, 18:19058 

(R;GB) 
IODINE 131 

Media information review, July-December 1992: Hanford Envi- 
ronmental Dose Reconstruction Project, 18:21645 (R;US) 

Plate-out distribution of iodine in a high temperature gas cooling 
in-pile loop facility, 18:19888 (R;JP;ln Japanese) 

Proposed Redox sand filter monitor and stack monitors, 
18:19234 (R;US) 

IODINE IODIDES 
See IODINE 
ION BEAM TARGETS 

An experimental investigation of radioactivity induced by ions 
associated with the operation of pulsed-power accelerators, 
18:22501 (R;US) 

Implosion symmetry, ignition and energy gain in inertial confine- 
ment fusion, 18:22446 (R;IT;In Italian) 

inertial confinement fusion targets: Introduction to physics. Sim- 
ulation gallery, 18:22445 (R;IT;In Italian) 

Scaling laws for thermal radiation generation from heavy-ion 
beam heated cylinders, 18:22448 (R;IT) 

ION BEAMS 
See also ARGON 40 BEAMS 
DEUTERON BEAMS 
HYDROGEN 1 MINUS BEAMS 
NICKEL 58 BEAMS 
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RADIOACTIVE ION BEAMS 
SULFUR 32 BEAMS 

Production of a high energy beam of multiply charged C™ ¢ 
ions, 18:20872 (R;FR) 

Real-time studies of (ion and electron) irradiation effects at Ar- 
gonne’s HVEM-Tandem Facility - present and future, 
18:19765 (RA;US) 

The advanced radiation technology project using ion-beams in 
JAERI-Takasaki, 18:19396 (IA;XA) 

The use of low energy ion beams for the growth and processing 
of solid materials, 18:19372 (IA;JP) 

Trapping of the PHERMEX beam in a mirror field, 18:20887 
(R;US) 

Use of energetic ion beams in materials synthesis and process- 
ing, 18:19377 (IA;JP) 

[lon beams and ion implantation studies at France and Portu- 
gal]: Foreign trip report, March 18-30, 1992, 18:19400 (R;US) 

[Travel to the 15th International Symposium on Discharges and 
Electrical Insulation in Vacuum, and KfK, Karlsruhe, Federal 
Republic of Germany concerning ion beam technologies]: 
Foreign trip report, September 2-10, 1992, 18:20846 (R;US) 

ION CYCLOTRON-RESONANCE HEATING 

See ICR HEATING 

ION EMISSION 

Emission of hydrogen ions under multiply charged ion bombard- 

ment, 18:22199 (R;FR) 
ION EXCHANGE MATERIALS 

Acid solution absorption of extruded polyethylene foam, 
18:20455 (R;US) 

Diphonix - a new ion-exchange resin for the treatment of indus- 
trial waste streams, contaminated groundwaters, and mixed 
wastes, 18:20464 (RA;US) 

lon-exchange membranes for bulk separation of HoS and CO, 
from natural gas streams, 18:18908 (RA;US) 

ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 

[lon beams and ion implantation studies at France and Portu- 

gal]: Foreign trip report, March 18-30, 1992, 18:19400 (R;US) 
ION MICROSCOPY 

Dynamic studies of crystal growth using the AFM, 18:20509 
(R;US) 

[Travel to Taipei, Taiwan related to field ion microscope studies 
of surface diffusion and cluster nucleation]: Foreign trip re- 
port, March 27—April 3, 1993, 18:20210 (R;US) 

ION PROBES 

High energy ion microbeams and their applications, 18:19378 

(IA;JP) 
ION SOURCES 

See also ELECTRON BEAM ION SOURCES 

An ECR ion source for multiply-charged heavy ions at 14 GHz, 
18:20869 (R;JP) 

An RF driven H~ source and a low energy beam injection sys- 
tem for RFQ operation, 18:20892 (R;US) 

Development of a high brightness hydrogen ion source for the ba- 
sic technology accelerator (BTA), 18:20874 (R;JP;In Japanese) 

ECR heavy ion source of VEC, 18:20858 (IA;IN) 

Low Z impurity ion extraction from TFTR ion sources, 18:22499 
(R;US) 

Moessbauer-like absorption and scattering of light from confined 
crystalline ionic systems, 18:22178 (R;US) 

Orion project: acceleration of clusters ions and highly charged 
biomolecules from 10 MeV to 1 Gev, 18:20873 (R;FR) 

Performance of the ISOL ion-source in the on-line : some new 
and surprising observations, 18:20856 (IA;IN) 

ION TEMPERATURE 

Local neutral particle density in the W7-AS stellarator, 18:22352 

(RA;DE) 
1ION-ATOM COLLISIONS 
Theoretical investigation of electron-positive ion/atom interac- 


tions: Progress report, November 15, 1991—July 14, 1992, 
18:22121 (R;US) 





IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION 
See also PHOTOIONIZATION 
K-shell ionization cross sections for low Z elements (1 <Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (IA;IN) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also MULTIWIRE IONIZATION CHAMBERS 
Performance characteristics of large area position sensitive ioni- 
sation chamber, 18:21017 (IA;IN) 
The general purpose scattering chamber at the Nuclear Science 
Centre, 18:21012 (IA;IN) 
IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
Generation of high intensity rf pulses in the ionosphere by 
means of in situ compression, 18:21760 (R;US) 
IONS 
See also ANIONS 
ARGON IONS 
BERYLLIUM IONS 
BORON IONS 
CARBON IONS 
COPPER IONS 
HEAVY IONS 
HELIUM IONS 
HYDROGEN IONS 
KRYPTON IONS 
LITHIUM IONS 
MOLECULAR IONS 
MULTICHARGED IONS 
NEON IONS 
OXYGEN IONS 
TITANIUM IONS 
URANIUM IONS 
ZIRCONIUM IONS 
Investigation of the energy distribution of ions, striking the cathode 
in an abnormal glow discharge, 18:21740 (R;UA;In Russian) 
On the Debye-Huckel’s theory, 18:21753 (R;XA) 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IOTA-1440 RESONANCES 
See ETA-1440 MESONS 
IOWA 
lowa State Mining and Mineral Resources Research Institute: 
Final report, July 1, 1991-June 30, 1992, 18:20047 (R;US) 
lowa State Mining and Mineral Resources Research Institute: 
Final report, July 1, 1990-June 30, 1991, 18:20046 (R;US) 
IRIDIUM 192 
Production of Polonium 210, Thulium 170, and Iridium 192 ina 
Hanford production pile, 18:19846 (R;US) 
IRIDIUM COMPLEXES 
Photochemistry and charge transfer chemistry of the platinum 
group elements: Summary progress report, May 1, 1990— 
April 30, 1993, 18:20601 (R;US) 
IRON 
8-decay half-lives of neutron-rich isotopes of Fe, Co, Ni involved 
in the beginning of the r-process, 18:21967 (R;FR) 
Determination of total iron in iron ore by x-ray fluorescence anal- 
ysis using the Compton effect: comparison with others 
analytical techniques, 18:20476 (1;BR;in Portuguese) 
Electrochemistry of Thiobacillus ferrooxidans reactions with 
pyrite: Final report, 18:18688 (R;US) 
Experimental studies of the structure of grain boundaries: 
Progress report, 18:20246 (R;US) 
In situ XANES studies of the passive film on Fe and Fe-26Cr, 
18:20230 (R;US) 
Investigation of very neutron-rich Fe, Co and Ni isotopes en- 
countered along the r-process path, 18:21966 (R;FR) 
Magnetic x-ray dichroism in 2p absorption spectra of 
Fe/Cu(001), 18:20300 (R;US) 


IRON BASE ALLOYS 
Order-Disorder Transtormations 


New very neutron-rich isotopes of Ni, Co and Fe, 18:21968 (R;FR) 
The evaluation of neutron nuclear data for natural iron, 
18:21992 (RA;CN) 
IRON 46 
The decay modes of proton drip-line nuclei with A between 42 
and 47, 18:21965 (R;FR) 
IRON 47 
The decay modes of proton drip-line nuclei with A between 42 
and 47, 18:21965 (R;FR) 
IRON 56 
Photon production cross sections and spectra for (n, Xgamma) On 
Fe 56, 18:22014 (R;IT) 
IRON 57 
Nuclear Bragg scattering studies in 5’ Fe with synchrotron radia- 
tion, 18:22158 (R;US) 
IRON ALLOYS 
See also ALLOY-NI61CR23FE14 
IRON BASE ALLOYS 
Corrosion fatigue of iron-chromium-nickel alloys: Fracture me- 
chanics and chemistry: Progress report, 1 January 1990-30 
November 1990, 18:20248 (R;US) 
Deuterium absorption and material phase characteristics of 
ZroFe, 18:20625 (R;US) 
Electro-spark deposited coatings for fossil energy environments, 
18:18740 (RA;US) 
Pack cementation diffusion coatings for iron-base alloys: Code- 
position of chromium and silicon, 18:18741 (RA;US) 
The properties and weldability of materials for fusion reactor ap- 
plications, 18:22427 (R;US) 
IRON BASE ALLOYS 
See also ALLOY-FE46NI33CR21 
KOVAR 
STEELS 
Corrosion 
Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 18:18751 (RA;US) 
Environmental effects on iron aluminides, 18:18736 (RA;US) 
FesAl-type iron aluminides: Aqueous corrosion properties in a 
range of electrolytes and slow-strain-rate ductilities during 
aqueous corrosion, 18:18746 (RA;US) 
Corrosion Resistance 
Corrosion resistance of iron aluminides, 18:18742 (RA;US) 
Oxidatior/sulfidation behavior of Fe-Cr alloys: A reactive ele- 
ment effect, 18:18750 (RA;US) 
Electrodeposition 
Electro-spark deposited coatings for fossil energy environments, 
18:18740 (RA;US) 
Embrittlement 
Investigation of moisture-induced embrittlement of iron alu- 
minides, 18:18745 (RA;US) 
Fabrication 
Evaluation of the fabricability of advanced iron aluminide-clad 
austenitic stainless steel tubing, 18:18748 (RA;US) 
Fabrication and processing of iron aluminides, 18:18734 (RA;US) 
Fracture Properties 
Fracture of iron aluminide alloys, 18:18744 (RA;US) 
Investigation of moisture-induced embrittlement of iron alu- 
minides, 18:18745 (RA;US) 
Mechanicai Properties 
Development of weldable high-strength iron aluminides, 
18:18738 (RA;US) 
Fabrication and processing of iron aluminides, 18:18734 (RA;US) 
The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 18:18735 (RA;US) 
Microstructure 
Fracture of iron aluminide alloys, 18:18744 (RA;US) 
Solidification behavior of FA-129 iron-aluminide alloy, 18:18743 
(RA;US) 
The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 18:18735 (RA;US) 
Order-Disorder Transformations 
Some effects of composition and microstructure on the B2-+DO3 
ordered phase transition in Fe3Al alloys, 18:20239 (R;US) 
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IRON BASE ALLOYS 
Passivation 


Passivation 
in situ XANES studies of the passive film on Fe and Fe-26Cr, 
18:20230 (R;US) 
Solidification 
Solidification behavior of FA-129 iron-aluminide alloy, 18:18743 
(RA;US) 
Weldability 
Development of weldable high-strength 
18:18738 (RA;US) 
Weldability of Fe3Al based iron aluminide alloys, 18:18737 
(RA;US) 
Weldability of polycrystalline aluminides, 18:18739 (RA;US) 
IRON BORIDES 
A particle rotation technique for producing very high coercivity 
magnetic stripes, 18:19349 (R;US) 
improvement of azimuthal homogeneity in permanent-magnet 
bearing rotors, 18:22204 (R;US) 
IRON COMPOUNDS 
See also IRON BORIDES 
IRON OXIDES 
IRON SULFIDES 
Metal cluster-rare gas van der Waals complexes: A microscopic 
model of physisorption, 18:20521 (RA;US) 
Semiconductor electrochemistry of coal pyrite: Technical 
progress report, October-December 1992, 18:18667 (R;US) 
Uptake modeling, 18:20520 (RA;US) 
IRON GARNETS 
See FERRITE GARNETS 
IRON OXIDES 
Advanced materials development for fossil energy conversion 
applications, 18:18731 (RA;US) 
{RON SULFIDES 
Synthesis and characterization of Fe and FeS, (pyrite) catalyst 
particles in inverse micelles, 18:18756 (R;US) 
IRRADIATION 
See also LOW DOSE IRRADIATION 
RADIOPRESERVATION 
[The 8th international meeting on radiation processing]: Foreign 
trip report, September 11-19, 1992, 18:19370 (R;US) 
IRRADIATION CAPSULES 
SATCAP-C : a program for thermal hydraulic design of pressur- 
ized water injection type capsule, 18:19881 (R;JP;in Japanese) 
IRRADIATION DEVICES 
Future directions in materials irradiation effects and facilities, 
18:20227 (RA;US) 
IRRADIATION PLANTS 
IAEA activities on high-dose measurements, 18:19389 (IA;XA) 
IRRADIATION REACTORS 
Neutron sources for America’s future: Report of the Basic En- 
ergy Sciences Advisory Committee Panel on Neutron 
Sources, 18:19771 (R;US) 
Nonlinear analysis of hydraulic buckling instability of ANS invo- 
lute fuel plates, 18:19891 (R;US) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
ISING MODEL 
Diluted Ising spin 1/2 lattice with an arbitrary coordination num- 
ber, 18:22148 (R;XA) 
ISOBARIC SPIN 
See ISOSPIN 
ISOMERIC NUCLEI 
Nuclear isomers as 
18:21959 (R;US) 
ISOSPIN 
A study of isospin symmetry breaking in carbon 12 with 50 MeV 
pions, 18:22085 (R;US) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
See also ELECTROMAGNETIC ISOTOPE SEPARATION 
[Sixteenth world conference of the International Nuclear Target 
Development Society (INTDS)}: Foreign trip report, Septem- 
ber 17—October 10, 1992, 18:19368 (R;US) 


iron aluminides, 


ultra-high-energy-density materials, 
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ISOTOPIC SEPARATION 

See ISOTOPE SEPARATION 
ISOTOPIC SPIN 

See ISOSPIN 
ITALIAN ENEA 

Environmental radioactivity in Italy: Annual report. Vol. 1 1990 
national network, 18:21237 (R;IT;In Italian) 

ITER TOKAMAK 

Aseismatic analysis of ITER vacuum vessel, (1): Modeling and 
eigenvalue analysis, 18:22480 (R;JP;in Japanese) 

Design studies for the ITER-HARD toroidal field coil, 18:22506 
(R;US) 

ITER EDA Newsletter. V. 2, no. 3, 18:22456 (1;XA) 

ITER EDA Newsletter. V. 2, no. 4 (International Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
18:22457 (1;XA) 

international Thermonuclear Experimental Reactor (ITER). En- 
gineering Design Activities (EDA). Agreement and protocol 1, 
18:22642 (1;XA) 

Optimization of a COz laser Thomson scattering alpha particle 
diagnostic, 18:22389 (R;US) 

Plant system design of fusion experimental reactors, 18:22481 
(R;JP;In Japanese) 

Risk analyses of nuclear power plants, 18:19526 (R;NL;In Dutch) 

[ITER magnet experts workshop]: Foreign trip report, October 
14-22, 1992, 18:22437 (R;US) 

{ITER magnet technical meeting]: Foreign trip report, January 
24-31, 1993, 18:22431 (R;US) 

[Symposium on fusion technology]: Foreign trip report, Septem- 
ber 10-24, 1992, 18:22433 (R;US) 

[Task proposal for supply of strand for ITER and magnet techni- 


cal meeting]: Foreign trip report, February 27—March 5, 1993, 
18:22432 (R;US) 


J 


J PSI-3097 MESONS 
J/p — VP and P-+ decays and n(1440), 18:21879 (RA;JP) 
Results on J/xp decay from BES, 18:21880 (RA;JP) 
J-3105 RESONANCES 
See J PSI-3097 MESONS 
JAERI 
Annual report on operation, utilization and technical Develop- 
ment of Hot Laboratories: From April 1, 1991 to March 31, 
1992, 18:19887 (R;JP;In Japanese) 
Health physics in JAERI No. 34 (April 1, 1991 ~ March 31, 
1992), 18:21632 (R;JP;In Japanese) 
JAERI TANDEM ACCELERATOR 
lon beam radiation effects on polyimide films, 18:20418 (IA;JP) 
JAPAN 
Partitioning and transmutation research and development pro- 
gram (OMEGA) in Japan, 18:19106 (RA;XA) 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN POWER DEMONSTRATION REACTOR 
See JPDR REACTOR 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JAPAN SHIP REACTOR MUTSU 
See MUTSU REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JECCO PROCESS 
See DESULFURIZATION 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
JET MODEL 
ARCLUS. A new jet clustering algorithm inspired by the colour 
dipole model, 18:21848 (R;DE) 
JET REACTORS 
See JET TOKAMAK 





JET TOKAMAK 
First measurements of two dimensional electron temperature 
profiles on JET, 18:22290 (RA;US) 
NOTEC, a code for the calculation of non-thermal ECE spectra 
emitted from tokamak plasmas, 18:22301 (RA;US) 
Sawtooth oscillations in tokamak plasmas, 18:22266 (R;SE) 
Simulation of JET ECE spectra along multiple chords and com- 
parison with experiment, 18:22291 (RA;US) 
JMTR REACTOR 
Preparation of functions of computer code GENGTC and im- 
provement for two-dimensional heat transfer calculations for 
irradiation capsules, 18:19885 (R;JP;In Japanese) 
SATCAP-C : a program for thermal hydraulic design of pressur- 
ized water injection type capsule, 18:19881 (R;JP;ln Japanese) 
Safety analysis of JMTR LEU fuel core, (3): Dose analysis at 
accidents in safety and site evaluation, 18:19753 (R;JP;In 
Japanese) 
JOB TRAINING 
See TRAINING 
JOSEPHSON JUNCTIONS 
Flux lattice relaxation, noise and symmetry-breaking in frus- 
trated Josephson junction arrays, 18:22214 (R;US) 
lon beam stimulated bi-epitaxial Josephson junctions, 18:22258 
(RA;DK) 
Linewidth of Josephson oscillations in YBazCugO7_, grain- 
boundary junctions, 18:22226 (RA;Dk) 
On relation between Berry phase and one-dimensional models 
with long-range 1/r?-interaction, 18:22210 (R;XA) 
JPDR REACTOR 
Accuracy verification for calculation of inventory in JPDR due to 
neutron activation, 18:19542 (RA;XA) 
JRR-2 REACTOR 
Annual report of Department of Research Reactor, 1991: April 
1, 1991 to March 31, 1992, 18:19882 (R;JP;in Japanese) 
JRR-3M REACTOR 
Annual report of Department of Research Reactor, 1991: April 
1, 1991 to March 31, 1992, 18:19882 (R;JP;in Japanese) 
JRR-4 REACTOR 
Annual report of Department of Research Reactor, 1991: April 
1, 1991 to March 31, 1992, 18:19882 (R;JP;in Japanese) 
JT-60U TOKAMAK 
Outline and handling manual of experimental data time slice 
monitoring software ’SLICE’, 18:22376 (R;JP;In Japanese) 
Review of JT-60U experimental results from March to October, 
1991, 18:22476 (R;JP) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K REACTOR 
Reactor components 
18:19898 (R;US) 
Report on the qualification of buried piping for the K-area, 
18:19967 (R;US) 


P-11/K-15 re-inspection standards, 


KO1 
See KAONS NEUTRAL SHORT-LIVED 
KO02 
See KAONS NEUTRAL LONG-LIVED 
KALPAKKAM LMFBR REACTOR 
Fabrication of FBTR thoria blanket assemblies at NFC, Hyder- 
abad, 18:19603 (iA;IN) 
KAMINI REACTOR 
Physics and instrumentation of sup(233)U fuelled neutron 
source reactor KAMINI, 18:19880 (iA;IN) 
Production of Al clad Al sup(233)U alloy fuel plates for PURN- 
IMA IIVKAMINI reactors, 18:19879 (IA;IN) 
KANSAS 
Cretaceous shallow drilling, US Western Interior: Core re- 
search: Technical progress report, 18:18825 (R;US) 
KANSAS CITY PLANT 
Process waste assessment guidance for pollution prevention 
planning, 18:22540 (R;US) 


KOREA (SOUTH) 


KAON MINUS-PROTON INTERACTIONS 
Results from the LASS spectrometer, 18:21878 (RA;JP) 
KAONIC ATOMS 
Exotic atoms and leptonic conservations: Technical progress re- 
port, February 1, 1990—January 31, 1991, 18:22137 (R;US) 
KAONS 
See also KAONS MINUS 
KAONS PLUS 
K/x separation at a B factory, 18:21048 (RA;US) 
Proceedings of KEK workshop on rare kaon decay physics, 
18:21883 (R;JP) 
KAONS 1 
See KAONS NEUTRAL SHORT-LIVED 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS MINUS 
Influence of CP violation on energy spectra in Kt—x+ta+7-+ 
decays, 18:21864 (R;XA) 
On the difference caused by CP violation in the energy spectra 
of pions in K> +27+2+7-+ decays, 18:21865 (R;XA) 
KAONS NEUTRAL LONG-LIVED 
J/ K°, mode and a K°, catcher, 18:20911 (RA;US) 
KAONS NEUTRAL SHORT-LIVED 
J/ K°, mode and a K®, catcher, 18:20911 (RA;US) 
KAONS PLUS 
Influence of CP violation on energy spectra in K* -+x+a+7-+ 
decays, 18:21864 (R;XA) 
K sup(+) production in heavy ion collision at far subthreshold 
beam energy, 18:22040 (IA;IN) 
On the difference caused by CP violation in the energy spectra 
of pions in K* +27+2+7-+ decays, 18:21865 (R;XA) 
KAPL 
[Travel to KAPL to discuss mixer-settler designs for the pluto- 
nium waste recovery process]: Trip report, December 4, 
1951, 18:18963 (R;US) 
[Travel to Knolls Atomic Power Laboratory to discuss the waste 
recovery process, December 4, 1951], 18:19081 (R;US) 
KAPPA-725 RESONANCES 
See MESONS 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KEK PHOTON FACTORY 
A guide to using the BL-6A2 synchrotron facilities at the photon 
factory, Tsukuba, Japan, 18:20924 (R;JP) 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KEROGEN 
Characterization of coals, other kerogens, and their extracts by 
thermal mass spectrometry, 18:18758 (RA;US) 
KILN INCINERATORS 
See INCINERATORS 
KILNS 
High efficiency shale oil recovery: Fifth quarterly report, January 
1, 1993—March 31, 1993, 18:18930 (R;US) 
KINASES 
See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KLYSTRONS 
Three-cavity circuit studies of the Maryland gyroklystron, 
18:20843 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOLLS ATOMIC POWER LABORATORY 
See KAPL 
KNOWLEDGE BASE 
Design, development, and testing of an automated knowledge- 
acquisition tool to aid problem solving, decision making, and 
planning, 18:22532 (R;US) 
[International symposium on intelligent design and synthesis of 
electronic material systems]: Foreign trip report, November 
1-10, 1992, 18:22564 (R;US) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
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KOVAR 


KOVAR 
ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, July 1992, 18:21147 (R;US) 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRYPTON 
Metal cluster-rare gas van der Waals complexes: A microscopic 
model of physisorption, 18:20521 (RA;US) 
On s-like window resonances, 18:20593 (RA;US) 
KRYPTON IONS 
Spectra of heliumlike krypton from tokamak fusion test reactor 
plasmas, 18:22397 (R;US) 
KUCA REACTOR 
Critical experiments with the KUCA containing thorium, 
18:19652 (IA;IN) 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 
KUR REACTOR 
Summary reports of activities under visiting research program 
(1992), 18:22541 (R;JP;lIn Japanese) 
KYOTO UNIVERSITY CRITICAL ASSEMBLY REACTOR 
See KUCA REACTOR 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


L CODES 

LC: Laserjet Control Program, 18:22571 (CM;US) 

Multiple process simulations for correction factor calculations in 
experiments with neutrons. LUSMK program, 18:22593 
(R;UA;In Russian) 

LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-2 REACTOR 

Analysis of the LaSalle Unit 2 nuclear power plant: Risk Meth- 
ods Integration and Evaluation Program (RMIEP): Parameter 
estimation analysis and screening human reliability analysis: 
Volume 5, 18:19942 (R;US) 

LABELLED COMPOUNDS 

See also RADIOPHARMACEUTICALS 

Resonance ionization spectroscopy: A new analytical technique 
for genome mapping and sequencing, 18:20497 (RA;US) 

LABORATORIES 

See also HOT LABS 

Derivation of strontium-90 and cesium-137 residual radioactive 
material guidelines for the Laboratory for Energy-Related 
Health Research, University of California, Davis, 18:21203 
(R;US) 

US Department of Energy Teacher Research Associates Pro- 
gram: Profile and survey of 1990-1991 participants (Contains 
a bibliography.), 18:20007 (R;US) 

US economic competitiveness: A new mission for the DOE De- 
fense Programs’ laboratories: Revision 1, 18:21091 (R;US) 

LABORATORY BUILDINGS 
[Laboratory facilities at Savannah River], 18:19790 (R;US) 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
HOT CELLS 
MANIPULATORS 

Beckman biomek workstation program development, 18:21453 
(RA;US) 

Enhancements to the LBL colony picker, 18:21402 (RA;US) 

Flow karyotyping and flow instrumentation development, 
18:21531 (RA;US) 

Microvisualization of foam flow in porous media, 18:18836 
(RA;US) 

Tools for more efficient library replication and colony filter pro- 
duction, 18:21416 (RA;US) 


Use of a general-purpose robot at the LBL Human Genome 
Center, 18:21403 (RA;US) 
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LABORATORY SCALE EXPERIMENTS 
See BENCH-SCALE EXPERIMENTS 
LABORATORY SYSTEM 
System integration of automated modules for large-scale map- 
ping and sequencing, 18:21398 (RA;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN 
See LAGRANGIAN FUNCTION 
LAGRANGIAN FIELD THEORY 
Algebraic conformal field theory, 18:21799 (R;NL) 
LAGRANGIAN FUNCTION 
Electromagnetic deflection of spinning particles, 18:21732 (R;AU) 
LAGUNA VERDE-1 REACTOR 
Geological-Geophysical integration in the Laguna Verde Nu- 
clear Power Plant site and its surroundings., 18:19743 
(l;MX;In Spanish) 
LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA BARYONS 
Ay — Ac exclusive weak decays in a light cone model, 
18:21861 (R;XA) 
LAMBDA C PLUS 
See LAMBDA C PLUS BARYONS 
LAMBDA C PLUS BARYONS 
Ay — Ac exclusive weak decays in a light cone model, 
18:21861 (R;XA) 
LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA-2260 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMINAR FLOW 
CRESLAF (Version 4.0): A Fortran program for modeling lami- 
nar, chemically reacting, boundary-layer flow in cylindrical or 
planar channels, 18:22605 (R;US) 
LAMPF LINAC 
Upgrading the LAMPF 201 MHz RF generators, 18:20888 (R;US) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
Indicators of soil-related stress, 18:21658 (IA;DE;in German) 
[Field applications of electrokinetics for the remediation of both 
uranium and mercury contamination of soils]: Foreign trip re- 
port, October 1-13, 1992, 18:19230 (R;US) 
LAND RECLAMATION 
[Field applications of electrokinetics for the remediation of both 
uranium and mercury contamination of soils]: Foreign trip re- 
port, October 1-13, 1992, 18:19230 (R;US) 
LAND USE 
Upper Little Tennessee River aerial inventory of land uses and 
nonpoint pollution sources: Volume 1, Summary and conclu- 
sions, 18:21324 (R;US) 
Upper Little Tennessee River watershed aerial inventory of land 
uses and nonpoint pollution sources data report: Volume 2, 
Data, 18:21325 (R;US) 
LANDAU ABSORPTION 
See LANDAU DAMPING 
LANDAU DAMPING 
Transformation of energy and momentum due to Landau damp- 
ing in space, 18:22335 (R;CS) 
LANDFILLS 
See SANITARY LANDFILLS 
LANDSCAPING 
Simulation of landscape disturbances and the effect of climatic 
change: Final report, July 15, 1989—July 14, 1990, 18:21163 
(R;US) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANL 
A research study to predict cost estimates for the LANL Test 
Program, 18:21131 (R;US) 


Water supply at Los Alamos during 1990: Progress report, 
18:21691 (R;US) 





LANTHANUM 139 TARGET 
Description of flux effects and particle production in relativistic 
heavy ion collisions, 18:22017 (R;DE;in German) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 
See also LANTHANUM OXIDES 
Advanced materials development for fossil energy conversion 
applications, 18:18731 (RA;US) 
Sintering of complex chromites, 18:18725 (RA;US) 
Study of Lap_,Sr,CuO,_ crystal oxygen subsystem, 18:20333 
(IA;RU;In Russian) 
LANTHANUM OXIDES 
Phase separation, antiferromagnetism, and superconductiv- 


ity in superconducting-superoxygenated Lap_,Sr,.CuQ,,5, 
18:20387 (R;US) 
LASER CAVITIES 
Multiple laser beam combining and phasing using closed-loop 
control, 18:20737 (R;US) 
Problems in the implementation of x-ray optics with x-ray lasers, 
18:20754 (R;US) 
LASER FUSION REACTORS 
See also HYLIFE CONVERTER 
SIRIUS-P: An inertially confined direct drive laser fusion power 
reactor, 18:22418 (R;US) 
LASER IMPLOSIONS 
Implosion symmetry, ignition and energy gain in inertial confine- 
ment fusion, 18:22446 (R;IT;In Italian) 
LASER MIRRORS 
Damage thresholds of fluoride multilayers at 355 nm, 18:20755 
(R;US) 
LASER RADIATION 
A non-intrusive beam power monitor for high power pulsed or 
continuous wave lasers, 18:20735 (PA;US) 
Characterization of a scannerless LADAR system, 18:20676 
(R;US) 
Multiple laser beam combining and phasing using closed-loop 
control, 18:20737 (R;US) 
Nonlinear absorption limits self focusing, 18:20745 (R;US) 
Short pulse lasers for generation of fields exceeding 100 MG, 
18:22516 (R;US) 
LASER SPECTROSCOPY 
See also RAMAN SPECTROSCOPY 
IBM-PC based data acquisition system for a laser enhanced 
ionisation spectrometer using a low cost GPIB card, 18:20982 
(R;IN) 
Laser produced materials and diagnostics, 18:20320 (R;IT;In 
Italian) 
Novel techniques to measure isotope shifts and hyperfine struc- 
ture using laser spectroscopy, 18:22116 (IA;IN) 
LASER TARGETS 
Brominated polystyrene at preselected atom %, 18:22507 (R;US) 
Inertial Confinement Fusion Target Component Fabrication and 
Technology Development Support: Annual report, January 1, 
1991—September 30, 1992, 18:22449 (R;US) 
Inertial confinement fusion targets: Introduction to physics. Sim- 
ulation gallery, 18:22445 (R;IT;In Italian) 
Laser improvements for the precision Nova project, 18:22521 
(RA;US) 
LASER WELDING 
[Travel to participate in the 45th annual International Institute of 
Welding (IIW) assembly and conference in Madrid, Spain]: 
Foreign trip report, August 27—September 13, 1992, 18:20279 
(R;US) 
LASER-PRODUCED PLASMA 
A new multichannel soft x-ray framing camera for fusion experi- 
ments, 18:22512 (R;US) 
Computational simulations of a soft x-ray projection lithography 
laser plasma source, 18:19402 (R;US) 
High resolution time- and 2-dimensional space-resolved x-ray 
imaging of plasmas at NOVA, 18:22405 (R;US) 
K- and L-shell x-ray spectroscopy of indirectly driven implosions, 
18:22519 (RA;US) 


LEAD ALLOYS 


The angular structure of second harmonic emission from laser- 
produced plasmas irradiated at moderate intensity, 18:21761 
(R;US) 

X-ray production from laser-produced plasmas for soft x-ray pro- 
jection lithography applications, 18:19404 (R;US) 

LASER-RADIATION HEATING 
Momentum induced by laser-tissue interaction, 18:21683 (R;US) 
LASERS 
See also FREE ELECTRON LASERS 
GAS LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

A non-intrusive beam power monitor for high power pulsed or 
continuous wave lasers, 18:20735 (PA;US) 

Fusion laser oscillator and pusle-forming system using inte- 
grated optics, 18:22515 (R;US) 

High-efficiency high-reliability optical components for a large, 
high-average-power visible laser system, 18:19403 (R;US) 

LATEX 

Electrical conductivity as a test for the integrity of latex gloves, 

18:20659 (R;US) 
LATTICE FIELD THEORY 

Fermion doubling and gauge invariance on random lattices, 
18:21808 (R;AU) 

Mass spectrum and bounds on the couplings in Yukawa models 
with mirror-fermions, 18:21776 (R;DE) 

Multigrid methods for the computation of propagators in gauge 
fields, 18:21775 (R;DE) 

Towards a multigrid scheme in SU(2) lattice gauge theory, 
18:21777 (R;DE) 

LATTICES (CRYSTAL) 

See CRYSTALLATTICES 
LATTICES (REACTOR) 

See REACTOR LATTICES 
LAUNDRIES 

Facility effluent monitoring plan for the 2724-W Protective 
Equipment Decontamination Facility, 18:19340 (R;US) 

LAWRENCE BERKELEY LABORATORY 

Technology transfer at Lawrence Berkeley Laboratory, 18:20048 
(R;US) 

The Lawrence Berkeley Laboratory Technical Site Information, 
18:20661 (R;US) 

LAWRENCE LIVERMORE LABORATORY 

Atmospheric and Geophysical Sciences Program report, 1990—- 
1991, 18:21191 (R;US) 

Clay mineralogy of selected borehole sediments from the 
Lawrence Livermore National Laboratory and Sandia National 
Laboratories, Livermore, California, 18:19339 (R;US) 

Energy and Technology Review, January—February 1993, 
18:22529 (R;US) 

Environmental report for 1991, 18:21269 (R;US) 

Meeting national challenges with science, engineering, and 
technology: Revision 1, 18:22530 (R;US) 

LEACHATES 

Source modification special study (Uranium Mill Tailings Reme- 
dial Action Project), 18:19305 (R;US) 

The reaction of SRL 202 glass in J-13 and DIW, 18:19002 (R;US) 

LEAD 

Baseline risk assessment for groundwater contamination at the 
uranium mill tailings site, Gunnison, Colorado, 18:19250 
(R;US) 

DECHEM: A remedial planning tool for metallic contaminants in 
soil at UMTRA Project sites: Final report and users’ guide, 
18:19307 (R;US) 

Evaluation of neutron nuclear data for natural lead, 18:22004 
(RA;CN) 

LEAD 203 

Cyclotron production of radionuclides for research, 18:20616 

(RA;US) 
LEAD 208 TARGET 

Electromagnetic dissociation of relativistic 2°Si by nucleon emis- 

sion, 18:22009 (R;US) 
LEAD ALLOYS 
A maskless flip-chip solder bumping technique, 18:20290 (R;US) 
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LEAD FLUORIDES 


LEAD FLUORIDES 

A study of the use of lead fluoride for electromagnetic calorime- 

try, 18:20986 (R;US) 
LEAD HALIDES 

See also LEAD FLUORIDES 

Deformation profile determination for lead halogenide films un- 
der a-irradiation, 18:22184 (IA;RU;In Russian) 

LEAD MINERALS 

See MINERALS 

LEAST SQUARE FIT 

FC,LSEI,WNNLS: Constrained Least Squares Fit, 18:22581 

(CM;US) 
LEAVES 

Comparative electron microscopic and cytochemical investiga- 
tions of biological membranes of spruces and copper-beeches 
from fumigation experiments using O3, SO2, and NOz2 and 
from areas of heavy air pollution, 18:21664 (IA;DE;In German) 

Histological and histochemical investigations on the nutrient dy- 
namics in forest trees with regard to new-type forest decline, 
18:21678 (R;DE;in German) 

The metabolism of amino acids in spruce needles under the in- 
fluence of pollutants, 18:21668 (IA;DE;In German) 

LEGUMINOSAE 

See also GLYCINE HISPIDA 

Soils Newsletter. V. 15, no. 2, 18:21593 (1;XA) 
LEP STORAGE RINGS 

Measure of the e*e~ — bb-bar cross section at the LEP ener- 
gies, 18:21847 (R;ES;In Spanish) 

Status and future plans for the LEP accelerator, 18:20880 (RA;JP) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
Dileptons spectrometer for measuring the propagation of vector 
mesons in nuclear matter, 18:21040 (R;FR;in French) 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL INDICATORS 
Examination and evaluation of TMI-2 transmitters CF-1-PT4 and 
CF-2-LT4: Volume 3, 18:19922 (R;US) 
LEVEL SCHEMES 
See ENERGY LEVELS 
LI-DRIFTED Si DETECTORS 

Efficiency determination of Si(Li) X-ray detector in the energy 

range 1-20 KeV, 18:21014 (IA;IN) 
LIBRARIES 

Application of arbitrarily-primed PCR (AP-PCR) for construction 
of chromosome-specific high complexity DNA libraries and 
isolation of repeat DNA probes, 18:21535 (RA;US) 

Bacterial artificial chromosomes (BACs) and P1 artificial chro- 
mosomes (PACs): BAC-PACing through the human genome, 
18:21421 (RA;US) 

Chromosomal localization of active genes, 18:21538 (RA;US) 

Construction of a human DNA library in bacterial artificial chro- 
mosome, 18:21522 (RA;US) 

Construction of a human genomic library as double-minute chro- 
mosomes in cultured mouse cells, 18:21489 (RA;US) 

Construction of chromosome specific cosmid and lambda li- 
braries from flow sorted chromosomes using nanograms of 
DNA, 18:21419 (RA;US) 

Pooling strategies for top-down library ordering: A test on a S. 
Pombe cosmid library, 18:21487 (RA;US) 

STSs derived from hn-cDNA libraries made from hybrid cells, 
18:21523 (RA;US) 

LICENSING 

See also REACTOR LICENSING 

Hydropower: A regulatory guide to permitting and licensing in 
Idaho, Montana, Oregon, and Washington, 18:19431 (R;US) 

LIE GROUPS 
See also DE SITTER GROUP 
GRADED LIE GROUPS 
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A reduction of the globalization and U(1)-covering, 18:21721 
(R;XA) 

Controllability of nilpotent systems, 18:21714 (R;XA) 

Gauging the octonion algebra, 18:21730 (R;AU) 

Multidimensional geometric quantization and U(1)-covering, 
18:21722 (R;XA) 

LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIGASES 
Laue diffraction protein crystallography at the National Syn- 
chrotron Light Source, 18:21341 (R;US) 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also BERYLLIUM 8 
BERYLLIUM 9 
BORON 10 
BORON 11 
CARBON 12 
CARBON 13 
CARBON 14 
DEUTERIUM 
FLUORINE 19 
HELIUM 3 
HELIUM 4 
HYDROGEN 1 
LITHIUM 6 
LITHIUM 7 
NEON 20 
NITROGEN 14 
OXYGEN 16 
OXYGEN 17 
OXYGEN 18 
SODIUM 22 
SULFUR 32 
SULFUR 34 
TRITIUM 

Isospin effects in the photodisintegration of light nuclei, 

18:21960 (R;AU) 
LIGHT SOURCES 

A light pulse source of a picosecond width with Cherenkov radi- 

ation, 18:20853 (IA;JP) 
LIGHTNING 

Rocket-triggered lightning studies for the protection of critical 
assets, 18:21100 (R;US) 

[Laboratory simulation of lightning burnthrough of metal surfaces]: 
Foreign trip report, September 9-26, 1992, 18:20250 (R;US) 

LIGHTNING ARRESTERS 

Characteristic and development report SA3581/MC4196 light- 

ning arrestor connector (LAC), 18:21088 (R;US) 
LIGNIN 

Genetics and chemistry of lignin degradation by Streptomyces: 

Final technical report, 18:19413 (R;US) 
LIGNITE 

Remedial Action Plan for stabilization of the inactive uraniferous 
lignite processing sites at Belfield and Bowman, North 
Dakota: Volume 1, Text, Appendices A through C: Final re- 
port, 18:19281 (R;US) 

LIME-LIMESTONE WET SCRUBBING PROCESSES 

High SO2 removal efficiency testing: Technical progress report, 

[October 1—-December 31, 1992], 18:19516 (R;US) 
LIMESTONE 

Coal ash/sorbent behavior testing, 18:18787 (RA;US) 

Computer modeling of low pressure laboratory experiments on 
Indiana limestone and Sierra white granite and the implica- 
tions for yield estimation, 18:21142 (R;US) 

Predictive models of circulating fluidized bed combustors: SO2 
sorption in the CFB loop: Fourteenth technical progress re- 
port, 18:18805 (R;US) 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 





U/TEVA-Spec™: A novel extraction chromatographic material 
for the separation and preconcentration of uranium, 18:20465 
(RA;US) 

LIMITER CIRCUITS 

Assessment of the impact of HTSCs on superconducting fault- 

current limiters, 18:19983 (R;US) 
LIMITERS 
[Phase lil Limiter-Tore Supra Project]: Foreign trip report, Octo- 
ber 6—-November 11, 1992, 18:22438 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also BEAT WAVE ACCELERATORS 
HILACS 
LAMPF LINAC 
LINEAR COLLIDERS 
MEA LINAC 
QUADRUPOLE LINACS 
WAKEFIELD ACCELERATORS 

20-MeV linac, 18:20762 (RA;US) 

Accelerator complex for unstable beams at INS, 18:20871 (R;JP) 

Development of new radiation sources using high energy elec- 
trons and their applications, 18:20782 (IA;JP) 

Electron beam facilities and technologies developed in the Insti- 
tute of Nuclear Chemistry and Technology, 18:20854 (IA;JP) 

Impedance coupled vibrator in a round cylindrical screen, 
18:20884 (R;UA;In Russian) 

Impedance linear vibrator in presence of a round cylindrical 
screen, 18:20885 (R;UA;In Russian) 

On the factorisation theorem in boson-giuon fusion at hadron 
colliders, 18:21842 (R;NL) 

Present status of positron factory project, 18:20779 (IA;JP) 

Radiation processing technology: Electron accelerator develop- 
ments; heavy ion beam processing; elastomers and 
reinforced plastic composites, 18:19392 (IA;XA) 

Wider availability of PARMILA and recent improvements to 
PARMILA, 18:20821 (R;US) 

[Automation and computing in nuclear physics and astro- 
physics]: Foreign trip report, October 9-31, 1992 (Foreign 
Trip Report), 18:20845 (R;US) 

LINEAR COLLIDERS 
Design of a reacceleration experiment using the Choppertron, 
18:20891 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID CRYSTALS 

NMR studies of molecules in liquid crystals and graphite, 
18:20567 (R;US) 

Stability and dynamics of spatio-temporal structures: Progress 
report, September 15, 1992—September 15, 1993, 18:22142 
(R;US) 

LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Use of de Laval nozzles in spray forming, 18:20259 (R;US) 
LIQUID SCINTILLATORS 

Neutrinos oscillations research near a nuclear reactor. Study of 
background components and experimental data analysis in 
Bugey Ill experiment, 18:21875 (R;FR;In French) 

LIQUID WASTES 

See also WASTE WATER 

Discussion on 772-F Building waste disposal system, December 
3, 18:19080 (R;US) 

Environmental Protection Implementation Plan, 18:21148 (R;US) 

Facility effluent monitoring plan for the 2724-W Protective 
Equipment Decontamination Facility, 18:19340 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
LIQUID METALS 
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Powder/liquids diffraction, 18:22162 (RA;US) 
LITHIUM 
Calculation of electron-lithium scattering using the coupled- 
channel optical method, 18:22122 (R;AU) 
Cluster research within the Theory Institute, 18:20529 (RA;US) 
Preliminary characterization of materials for a reactive transport 
model validation experiment, 18:19170 (R;US) 
LITHIUM 11 REACTIONS 
Coulomb dissociation of exotic nuclei in a direct fragmentation 
model, 18:22038 (IA;IN) 
LITHIUM 6 
The summary of evaluations of 'H, “He, ®Li, 7Li, °Be, '4N, 10 
and Mo for CENDL-2, 18:22007 (RA;CN) 
LITHIUM 6 TARGET 
Investigation of deuteron cluster in sup(6)Li using 45 MeV 
sup(6)Li(a,ad)sup(4)He, 18:22028 (1A;IN) 
LITHIUM 7 
The summary of evaluations of 'H, He, ®Li, 7Li, Be, 4N, 0 
and Mo for CENDL-2, 18:22007 (RA;CN) 
LITHIUM COMPOUNDS 
See also LITHIUM HYDRIDES 
LITHIUM OXIDES 
LITHIUM SILICATES 
Alternative formulations of regenerabie flue gas cleanup cata- 
lysts: Progress report, September 1, 1992—November 30, 
1992, 18:19505 (R;US) 
Lithium niobate processing and testing: End of year report for 
FY92, 18:20746 (R;US) 
LITHIUM DEUTERIDES 
Design and evaluation of a uniaxial pull test for lithium hy- 
dride/deuteride, 18:20717 (R;US) 
LITHIUM FLUORIDES 
Ab initio molecular orbital calculations of molten salt vapor com- 
plexes using Gaussian-2 theory: LiAIF, and NaAlF,, 
18:20542 (R;US) 
LITHIUM HYDRIDES 
See also LITHIUM DEUTERIDES 
Design and evaluation of a uniaxial pull test for lithium hy- 
dride/deuteride, 18:20717 (R;US) 
LITHIUM IONS 
An empirical stopping power expression for 1-4 MeV lithium 
ions, 18:22098 (IA;IN) 
LITHIUM OXIDES 
Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, September 1, 1991—August 31, 1992, 
18:19504 (R;US) 
LITHIUM SILICATES 
The reaction of lithium orthosilicate with water vapor: Formation 
of lithium hydroxide, 18:22460 (IA;DE) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
KALPAKKAM LMFBR REACTOR 
24. annual meeting of the International working group on fast re- 
actors, Tsuruga, Japan, 15-18 April 1991: Summary report, 
18:19608 (R;XA) 
LMFBR plant parameters 1991, 18:19606 (R;XA) 
Life extension of elevated-temperature reactors considering ac- 
tual operating conditions, 18:19609 (R;US) 
Review of the IWGFR activities for the period since the 23. an- 
nual meeting of the IWGFR, 18:19607 (R;XA) 
SSC analysis of the GEMs for reactivity control in PRISM, 
18:19907 (R;US) 
Utilisation of thorium in LMFBRs, 18:19602 (IA;IN) 
LOADERS 
Control system for the Future Armor Rearm System, 18:21084 
(R;US) 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL BOILING 
See SUBCOOLED BOILING 
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LOCOMOTIVES 


LOCOMOTIVES 
Electromechanical batteries and the electric locomotive, 
18:20137 (R;US) 
Solid oxide fuel celis for transportation: A clean, efficient alter- 
native for propulsion, 18:20099 (R;US) 

LOGGING WHILE DRILLING 

See MWD SYSTEMS 
LOGIC (MATHEMATICS) 

See MATHEMATICAL LOGIC 
LOGIC CIRCUITS 

Programmable logic devices: Final report, 18:20728 (R;US) 
LONG-RANGE INTERACTIONS 

See INTERACTION RANGE 
LOS ALAMOS 

Water supply at Los Alamos during 1990: Progress report, 
18:21691 (R:US) 

LOS ALAMOS MESON PHYSICS FACILITY 

See LAMPF LINAC 

LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOTUS FACILITY 

Thorium experiments in LOTUS facility at EPFL, Lausanne, 

Switzerland, 18:22455 (IA;IN) 
LOVIISA-1 REACTOR 

Monitoring of radionuclides in the environs of Finnish nuclear 

power plants in 1989-1990, 18:19757 (R;Fi) 
LOVIISA-2 REACTOR 

Monitoring of radionuclides in the environs of Finnish nuclear 

power plants in 1989-1990, 18:19757 (R;Fl) 
LOW ALLOY STEELS 

Effects of material characteristics and testing parameters in the 
case of H-induced corrosion of structural steels and tube 
steels, 18:20260 (1;DE;In German) 

Interim fatigue design curves for carbon, low-alloy, and austenitic 
stainless steels in LWR environments, 18:20216 (R;US) 

LOW DOSE IRRADIATION 

Inherited effects from mouse immature oocytes following low- 
dose irradiation, 18:21651 (R;US) 

Stimulative effect of low dose '4”7Pm on DNA repair of germ 
cells in spermiogenetic stages, 18:21604 (R;CN;In Chinese) 

LOW-LEVEL RADIOACTIVE WASTES 
Chemical Analysis 

Laboratory screening of low-level mixed waste forms, 18:19201 

(R;US) 
Classification 
Intruder scenarios for site-specific low-level radioactive waste 
classification, 18:19059 (R;US) 
Containers 
Packagings in silicon era, 18:20653 (R;IT) 
Decontamination 

Maintenance Implementation Plan for T Plant: Revision 1, 

18:18975 (iR;US) 
Encapsulation 

Review of the radioactive and thermal stability of low density 

polyethylene encapsulated nitrate salt waste, 18:19155 (R;US) 
Ground Disposal 

Characterization of double-shell slurry feed grout produced in a 
pilot-scale test: Hanford Grout Technology Program, 
18:19143 (R;US) 

Model validation and decision making: An example using the 
Twin Lakes Tracer Test, 18:19162 (R;US) 

Technology needs for remediation: Hanford and other DOE 
sites: Buried Waste Integrated Demonstration Program, 
18:19330 (R;US) 

UST-ID Critical Path, Number 2, May-—September 1992, 
18:19200 (R;US) 

Grouting 

Laboratory screening of low-level mixed waste forms, 18:19201 
(R;US) 

Tank waste remediation system mission analysis, 18:19198 
(R;US) 

Inventories 

Project 8980, Savannah River Plant, (200) Area, Building 211-F 

—Waste solutions to be processed, 18:19077 (R;US) 
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US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 3, Site specific—lllinois through New York (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19063 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 4, Site specific—Ohio through South Carolina (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19064 (R;US) 

Oxidation 

Mediated electrochemical oxidation of Rocky Flats combustible 

low level mixed wastes, 18:19186 (R;US) 
Radioactive Waste Disposal 

Field Lysimeter Investigations: Low-Level Waste Data Base De- 
velopment Program for fiscal year 1992: Annual report: 
Volume 5, 18:19132 (R;US) 

Investigation on the determination of disposal critical nuclides in 
waste from PWR power plants. Task 3: characterization of ra- 
dioactive waste forms. A series of final reports (1985-1989) - 
no.45, 18:19097 (R;XE) 

Managing Greater-Than-Class C low-level radioactive waste: A 
strategic plan, 18:19060 (R;US) 

Simulation of unsaturated flow and nonreactive solute transport 
in a heterogeneous soil at the field scale, 18:19135 (R;US) 
Source team evaluation for radioactive low-level waste disposal 

performance assessment, 18:19133 (R;US) 

Systems Engineering Plan and project record Configuration 
Management Plan for the Mixed Waste Disposal initiative, 
18:19091 (R;US) 

[Technology exchange on French-US low-level radioactive 
waste management]: Foreign trip report, October 2-16, 1992, 
18:19045 (R;US) 

Radioactive Waste Management 

Intruder scenarios for site-specific low-level radioactive waste 
classification, 18:19059 (R;US) 

Mixed and low-level waste treatment project: Appendix C, Health 
and safety criteria for the mixed and low-level waste treatment 
facility at the Idaho National Engineering Laboratory: Part 1, 
Waste streams and treatment technologies, 18:19088 (R;US) 

The need for mixed waste treatment options within the US De- 
partment of Energy, 18:19325 (R;US) 

Radioactive Waste Processing 

Characterization of double-shell slurry feed grout produced in a 
pilot-scale test: Hanford Grout Technology Program, 
18:19143 (R;US) 

Evaluating non-incinerative treatment of organically contami- 
nated low level mixed waste, 18:19154 (R;US) 

Mixed Waste Integrated Program interim evaluation report on 
thermal treatment technologies, 18:19061 (R;US) 

Mixed and low-level waste treatment project: Appendix C, 
Health and safety criteria for the mixed and low-level waste 
treatment facility at the Idaho National Engineering Labora- 
tory: Part 2, Chemical constituents, 18:19320 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 6, Appendices (Waste mixtures of hazardous wastes and 
low-level radioactive wastes or transuranic wastes.), 
18:19065 (R;US) 

[Technology exchange on French-US low-level radioactive 
waste management]: Foreign trip report, October 2-16, 1992, 
18:19045 (R;US) 

Radioactive Waste Storage 

Hanford tank wastes; salt splitting: FY92 activities, 18:19181 
(R;US) 

Polyethylene waste form: Evaluation of explosion and fire haz- 
ards: Final report, 18:19125 (R;US) 

Remediation schedule for inactive liquid low-level waste storage 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 18:19247 (R;US) 

Remedial Action 
Advanced remediation, technology development in the Under- 


ground Storage Tank — Integrated Demonstration, 18:19202 
(R;US) 





Root Absorption 
UNSAT-HV2.0: Water and Heat Balance Model for Predicting 
Drainage Below the Plant Root Zone, 18:22574 (CM;US) 
Simulation 
Characterization of double-shell slurry feed grout produced in a 
pilot-scale test: Hanford Grout Technology Program, 
18:19143 (R;US) 
Stability 
Review of the radioactive and thermal stability of low density 
polyethylene encapsulated nitrate salt waste, 18:19155 (R;US) 
Tanks 
Remediation schedule for inactive liquid low-level waste storage 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 18:19247 (R;US) 
LOWER HYBRID CURRENT DRIVE 
Analysis of lower hybrid current drive efficiency degradation in 
ASDEX tokamak due to scattering from edge plasma turbu- 
lence, 18:22283 (RA;IT) 
Contributions to Europhysics topical conference on RF heating 
and current drive of fusion devices, 18:22282 (R;IT) 
Density fluctuations and spectral broadening during lower hybrid 
current drive experiment on ASDEX, 18:22280 (R;IT) 
Plasma density fluctuations during lower hybrid current drive ex- 
periment on ASDEX, 18:22286 (RA;IT) 
LOWER HYBRID HEATING 
Analysis of combined injection of fast wave and lower hybrid 
waves in tokamak plasmas, 18:22287 (RA;IT) 
Analysis of effects of elongation and triangularity on propagation 
and absorption of lower hybrid waves, 18:22284 (RA;IT) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LUBRICANTS 
See also GREASES 
SOLID LUBRICANTS 
Chemical and thermal stability of refrigerant-lubricant mixtures 
with metals: Final report, 18:20407 (R;US) 
Diamond and diamond-like films for transportation applications, 
18:20396 (RA;US) 
Dry film lubricant evaluation: Final report, 18:20426 (R;US) 
Synthesis of new high performance lubricants and solid lubricants: 
Progress report, April 1992—March 1993, 18:20544 (R;US) 
LUBRICATION 
A study of the chemical mechanism in lubrication: [Final report], 
18:20244 (R;US) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUMINESCENCE 
See also FLUORESCENCE 
Statistical analysis of luminescence signals observed during 
pellet injection, 18:22339 (RA;DE) 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LYMPHOCYTES 
Dose response curve for prematurely condensed chromosome 
fragments of human lymphocytes after ©°Co-+ ray exposure, 
18:21605 (R;CN;In Chinese) 
Large-scale DNA sequencing, 18:21494 (RA;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYSIMETERS 
Modeling of field lysimeter release data using the computer 
code dust, 18:21209 (R;US) 
LYSOZYME 
Laue diffraction protein crystallography at the National Syn- 
chrotron Light Source, 18:21341 (R;US) 


M CODES 
MANTRACK: Controlled Document 
18:22572 (CM;US) 
MESOI2.0: Puff Dispersion Model W/Deposition, 18:22584 
(CM;US) 


Tracking Software, 


MAGNETIC FIELDS 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Separation of coal macerals, 18:18757 (RA;US) 
MACH-ZEHNDER INTERFEROMETER 
Traveling-wave modulator test results: TW-2, 18:21062 (R;US) 
MAGNESIUM 
K-shell ionization cross sections for low Z elements (1<Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (IA;IN) 
Proton induced K-ionisation cross section measurements for low 
Z elements using a 400 KeV ion accelerator, 18:22075 (IA;IN) 
Re-recommendation for natural magnesium, 18:21983 (RA;CN) 
MAGNESIUM 24 REACTIONS 
An investigation of many pion dynamical correlation in heavy ion 
interaction, 18:22071 (1A;IN) 
Coherent and chaotic pionisation in relativistic nuclear collision, 
18:22060 (IA;IN) 
Evidence of self-similar proton emission in nucleus-nucleus col- 
lision, 18:22070 (IA;IN) 
Evidence of short mean free path and fractality of projectile frag- 
ments in heavy-ion interaction, 18:22061 (IA;IN) 
MAGNESIUM ALLOYS 
Constitutive laws for deformation and dynamic recrystallization 
in cubic metals, 18:20275 (R;US) 
MAGNESIUM CARBONATES 
Geochemical databases. Part 1. Pmatch: a program to manage 
thermochemical data. Part 2. The experimental validation of 
geochemical computer models, 18:20560 (R;XE) 
MAGNESIUM COMPOUNDS 
See also MAGNESIUM CARBONATES 
MAGNESIUM OXIDES 
Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, September 1, 1992—November 30, 
1992, 18:19505 (R;US) 
MAGNESIUM OXIDES 
Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, September 1, 1991—August 31, 1992, 
18:19504 (R;US) 
Chemically bonded phosphate ceramics for radioactive and 
mixed waste solidification and stabilization, 18:19010 (R;US) 
lon beam stimulated bi-epitaxial Josephson junctions, 18:22225 
(RA;DK) 
Refractory materials, 18:20319 (R;US) 
Report on the sintering and properties of MgO and MgO-5% 
TiC, 18:20338 (R;US) 
MAGNET COILS 
Correction coil cable, 18:20896 (PA;US) 
Design studies for the ITER-HARD toroidal field coil, 18:22506 
(R;US) 
Submittal of general connector information: 
18:20732 (R;US) 
[Travel to Japan to participate in Model Coil Working Group]: 
Foreign trip report, January 24—31, 1993, 18:22435 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC CONFINEMENT 
Computing for magnetic fusion energy research: An updated 
vision: A report of the Fusion Computing Council for the Mag- 
netic Fusion energy research community, 18:22426 (R;US) 
Decomposition into eigenmodes: a novel approach to charac- 
terize plasma confinement in a tokamak, 18:22380 (R;CH;In 
French) 
The stability of electron cyclotron waves in the present of stong 
electron cyclotron heating, 18:22300 (RA;US) 
MAGNETIC FIELDS 
An optimal procedure for magnet sorting, 18:20833 (R;US) 
Gene transcription and electromagnetic fields: Final progress 
report, 18:21680 (R;US) 
Magnetic field tolerance for insertion devices on 3rd generation 
synchrotron light sources, 18:20828 (RA;US) 
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MAGNETIC FIELDS 


Short pulse lasers for generation of fields exceeding 100 MG, 

18:22516 (R:US) 
MAGNETIC MATERIALS 

See also FERROMAGNETIC MATERIALS 

Surface magnetic enhancement for coal cleaning: Final report, 
18:18659 (R;US) 

MAGNETIC MONOPOLES 
Searches for magnetic monopoles at LEP, 18:21839 (RA;JP) 
MAGNETIC SEMICONDUCTORS 

Comment of "parameter excitation of Alfven and Helicon waves 
in a magnetoactive compensated semiconductor by mi- 
crowave radiation”, 18:22176 (R;XA) 

Electronic structure calculation of Lap:CuOQ, in the self- 
interaction corrected local-spin-density functional formalism, 
18:22251 (RA;DK) 

MAGNETIC SPECTROMETERS 

Dileptons spectrometer for measuring the propagation of vector 
mesons in nuclear matter, 18:21040 (R;FR;In French) 

The E791 parallel architecture data acquisition system, 
18:21052 (RA;US) 

MAGNETIC TESTING 

Application of magnetomechanical hysteresis modeling of mag- 
netic techniques for monitoring neutron embrittlement and 
biaxial stress: First year report, June 1991-June 1992, 
18:20710 (R;US) 

MAGNETOHYDRODYNAMIC GENERATORS 

See MHD GENERATORS 

MAGNETOHYDRODYNAMICS 

Experimental results of electron cyclotron heating in TFR, 
18:22305 (RA;US) 

Transient tests on an MHD thruster, 18:20135 (R;US) 

MAGNETOMETERS 
Deposition, characterization, and electronic applications of 
YBazCu30; thin films, 18:22259 (R;DK) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTELLURIC SURVEYS 

Two and three dimensional magnetotelluric inversion: Final re- 

port, 18:21067 (R;US) 
MAGNETS 

See also PERMANENT MAGNETS 

A new type of spin ordering in a random magnet with competing 
anisotropies, 18:20228 (R;US) 

An optimal procedure for magnet sorting, 18:20833 (R;US) 

Bipolar power sources for the correction magnets of AmPS: Mu- 
tad 910123, 18:20894 (R;NL;in Dutch) 

Magnet fabrication techniques for synchrotron radiation source, 
18:20865 (1A;IN) 

MAHOGANY TREES 

See TREES 

MAINTENANCE 

See also REACTOR MAINTENANCE 

Maintenance Implementation Plan for T Plant: 
18:18975 (R;US) 

MALIGNANCIES 
See NEOPLASMS 
MAN 

See also PERSONNEL 

{Collection of low copy number repeats for use as probes in hu- 
man DNA Mapping]: Progress report, September 15, 1989, 
18:21358 (R;US) 

[Collection of low copy number repeats for use as probes in hu- 
man DNA mapping]: Progress report, June 14, 1988-1993, 
18:21357 (R;US) 

MANAGEMENT 
See also DATA BASE MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PERSONNEL MANAGEMENT 
PROGRAM MANAGEMENT 
RECORDS MANAGEMENT 
WASTE MANAGEMENT 

Interview or inquisition: Successful communication techniques 
(Or what does ethics have to do with it, anyway?), 18:22546 
(R;US) 
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Request: A tool for training new sys admins and managing old 
ones, 18:22619 (R;US) 

Research and development of methods/utilities and rules for 
managing cooperation for performance improvement in gov- 
ernment offices: Second Technical progress report, 
September 1, 1992—January 31, 1993, 18:22531 (R;US) 

Research and development of post-classical management tools 
for government program offices: Volume 2, Academic and 
research plan: Annual progress report, November 1990— 
November 1992 (Contains bibliographies.), 18:20006 (R;US) 

MANGANATES 

Study of HTS multilayer crystal structure by average energy ion 

scattering, 18:20332 (IA;RU;In Russian) 
MANGANESE 

Baseline risk assessment for groundwater contamination at the 
uranium mill tailings site, Gunnison, Colorado, 18:19250 
(R;US) 

MANGANESE ALLOYS 

The properties and weldability of materials for fusion reactor ap- 

plications, 18:22427 (R;US) 
MANGANESE CARBONATES 

Geochemical databases. Part 1. Pmatch: a program to manage 
thermochemical data. Part 2. The experimental validation of 
geochemical computer models, 18:20560 (R;XE) 

MANGANESE OXIDES 

Design of a high activity and selectivity alcohol catalyst: Tenth 
quarterly report, November 7, 1992—February 7, 1993, 
18:18695 (R;US) 

MANGANESE SULFIDES 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly technical progress report for period ending December 
30, 1992, 18:18702 (R;US) 

MANGOES 

Food irradiation process control and acceptance. Regional 
UNDP project for Asia and the Pacific, mission undertaken in 
the Philippines. Food irradiation process control, regulation 
and acceptance RPFI-Phase 3: Technical report. Report pre- 
pared for the Governments of Bangladesh, China, India, 
Indonesia, Malaysia, Pakistan, Philippines, Republic of Ko, 
18:21578 (R;XA) 

MANIPULATORS 

A manipulator kinematic design for high-vacuurmn operation, 
18:20642 (R;US) 

A portable modular architecture for robotic manipulator control, 
18:20641 (R;US) 

Derivation of three closed loop kinematic velocity models using 
normalized quaternion feedback for an autonomous redun- 
dant manipulator with application to inverse kinematics, 
18:20665 (R;US) 

Gripping device, 18:20667 (PA;US) 

Input relegation control for gross motion of a kinematically re- 
dundant manipulator, 18:20647 (R;US) 

Workspace optimization and kinematic design of the Future Ar- 
mor Rearm System manipulator, 18:21083 (R;US) 

MANOMETERS 
See PRESSURE GAGES 
MAPPING 
See also GENETIC MAPPING 
TOPOLOGICAL MAPPING 

Comparing theory and practice of probabilistic fingerprinting - 
the LLNL experience, 18:21426 (RA;US) 

The first sequencing by hybridization (SBH) production line in 
use for gene sorting, 18:21436 (RA;US) 

MAPPING (TOPOLOGICAL) 
See TOPOLOGICAL MAPPING 
MAPPING FIBRATION 

Pinching and plumbing deformations of quadratic rational maps, 

18:21715 (R;XA) 
MAPS 

A zeta function approach to the semiclassical quantization of 
maps, 18:21733 (R;IL) 

Accessing integrated genomic data using GRACE, 18:21438 
(RA;US) 





Construction and characterization of a human genomic YAC li- 
brary with a low frequency of chimeric clones, 18:21376 
(RA;US) 

Construction of restriction maps using simulated and real data, 
18:21378 (RA;US) 

DNA map assembly workshop, 18:21448 (RA;US) 

Genome map evaluation, assembly, and diagnosis, 18:21443 
(RA;US) 

Genomic cartography on a flat-earth budget, 18:21430 (RA;US) 

Information theoretic measures of value and progress in ge- 
nomic maps, 18:21414 (RA;US) 

Interval graph algorithms for physical map assembly, 18:21375 
(RA;US) 

Recent enhancements to the LLNL genome browser, 18:21432 
(RA;US) 

Robust shotgun DNA sequence assembly, 18:21449 (RA;US) 

SIGMA: System for Integrated Genome Map Assembly, 
18:21363 (RA:US) 

Tools for more efficient library replication and colony filter pro- 
duction, 18:21416 (RA;US) 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE INSURANCE 
See INSURANCE 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARX GENERATORS 

Modification of the P-1 antares Marx: Phase 2 report, 18:20886 

(R;US) 
MASERS 

A 1 MW free electron maser for fusion applications, 18:22514 
(R;US) 

MASS SPECTROMETERS 

Elimination of “memory” from sample handling and inlet system 
of a mass spectrometer, 18:21075 (PA;US) 

Tandem mass spectrometric identification of explosives ad- 
sorbed on organic substrates, 18:20485 (IA;IL) 

[The quality control programs for uranium and plutonium mea- 
surements for the Safeguards Analytical Laboratory at 
Seibersdorf, Austria]: Foreign trip report, May 8-22, 1992, 
18:19346 (R;US) 

[Travel to Bremen, Germany for inspection of and training on a 
Finnigan MAT Model 271 mass spectrometer]: Foreign trip re- 
port, September 14, 1992-September 25, 1992, 18:20471 
(R;US) 

MASS SPECTROSCOPY 

[Travel to the Kyoto '92 International Conference on Biological 
Mass Spectroscopy in Kyoto, Japan to present a lecture on 
ion trap mass spectrometers under development at ORNL]: 
Foreign trip report, September 18-27, 1992, 18:20493 (R;US) 

MASS TRANSFER 

See also ENVIRONMENTAL TRANSPORT 

Velocity measurements of low Reynolds number tube flow using 
fiber-optic technology, 18:21069 (R;US) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALCATOR 

See ALCATOR DEVICE 

MASURIUM 
See TECHNETIUM 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
MAGNETIC MATERIALS 
MATRIX MATERIALS 
POROUS MATERIALS 
POTTING MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 


MATERIALS (COMPOSITE) 


REINFORCED MATERIALS 

SEALING MATERIALS 

SEMICONDUCTOR MATERIALS 

SYNTHETIC MATERIALS 

THERMONUCLEAR REACTOR MATERIALS 
Crystal Defects 

The role of ion beams in the study of neutron irradiation effects, 
18:19762 (RA;US) 

Design 

[international symposium on intelligent design and synthesis of 
electronic material systems]: Foreign trip report, November 
1-10, 1992, 18:22564 (R:US) 

Desorption 
Vacuum system design options, 18:20931 (RA;US) 
Irradiation 

Cladding corrosion studies under heat-transfer conditions for 
the Advanced Neutron Source, 18:20218 (RA;US) 

Future directions in materials irradiation effects and facilities, 
18:20227 (RA;US) 

Irradiation effects in materials for space applications, 18:20224 
(RA;US) 

Irradiation facilities at the Advanced Neutron Source, 18:19761 
(RA;US) 

Low-temperature neutron irradiation, 18:19764 (RA;US) 

Molecular dynamics simulation studies of collision cascades, 
18:20222 (RA;US) 

Perspectives and opportunities for research in radiation effects 
on materials in to 1990’s, 18:20217 (RA;US) 

Real-time studies of (ion and electron) irradiation effects at Ar- 
gonne’s HVEM-Tandem Facility present and future, 
18:19765 (RA;US) 

The IEA initiative on an international fusion materials irradiation 
facility (IFMIF), 18:20221 (RA;US) 

The need for a continuing role of fission reactor irradiation stud- 
ies in the fusion materials program, 18:20220 (RA;US) 

The role of ion beams in the study of neutron irradiation effects, 
18:19762 (RA;US) 

Positrons 

DOE workshop meeting on the application of positron spec- 

troscopy to materials sciences: Proceedings, 18:22166 (R;US) 
Processing 

[Soviet and Ukraine capabilities in processing specialty metals]: 
Foreign trip report, August 30—September 13, 1992, 18:20249 
(R;US) 

Procurement 

Project 8980, Savannah River Plant essential materials for wa- 

ter treatment, 18:19788 (R;US) 
Radiation Effects 

Future directions in materials irradiation effects and facilities, 
18:20227 (RA;US) 

Molecular dynamics simulation studies of collision cascades, 
18:20222 (RA;US) 

Perspectives and opportunities for research in radiation effects 
on materials in to 1990's, 18:20217 (RA;US) 

Radiation effects module for the Intense Pulse Neutron Source, 
18:20226 (RA;US) 

Research Programs 

Development of materials for fusion reactors, 18:22413 (RA;US) 

The IEA initiative on an international fusion materials irradiation 
facility (IFMIF), 18:20221 (RA;US) 

The need for a continuing role of fission reactor irradiation stud- 
ies in the fusion materials program, 18:20220 (RA;US) 

Specifications 
Project 8980, Savannah River Plant essential materials for wa- 
ter treatment, 18:19788 (R;US) 
Testing 
Vacuum system design options, 18:20931 (RA;US) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
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MATERIALS (DIELECTRIC) 


MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING EQUIPMENT 

See also CRANES 

REMOTE HANDLING EQUIPMENT 

The Cryogenic Fail-Safe Control System (CRYOFACS): A com- 
prehensive approach to safety in the cryogenic workplace, 
18:20672 (R;US) 

MATERIALS TESTING 

See also MECHANICAL TESTS 

An experimentalanalytical evaluation of biaxial sheet failure, 
18:20716 (R;US) 

Design and evaluation of a uniaxial pull test for lithium hy- 
dride/deuteride, 18:20717 (R;US) 

Test specifications, specimen design and instrumentation test 
data interpretation, 18:20708 (R;US) 

[A visit to The Netherlands to attend an international symposium 
entitled, “Ultra High Temperature Mechanical Testing”]: For- 
eign trip report, September 19-27, 1992, 18:20715 (R;US) 

MATERIALS TESTING REACTOR JAPAN 

See JMTR REACTOR 

MATHEMATICAL LOGIC 

See also ALGORITHMS 

Polynomial space polynomial delay algorithms for listing families 
of graphs, 18:22603 (R;US) 

MATHEMATICAL MANIFOLDS 

See also COMPLEX MANIFOLDS 

An extension of a result of H. Hopf to Kaehler submanifolds of 
R", 18:21712 (R;XA) 

Contact 3-manifolds, integrable Hamiltonian systems and exotic 
symplectic structures in R*, 18:21719 (R;XA) 

Differential geometry of CR-submanifolds of a normal almost 
para contact manifold, 18:21705 (R;XA) 

Symmetries and motions in manifolds, 18:21801 (R;NL) 

MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
PARTICLE MODELS 

Model validation and decision making: An example using the 

Twin Lakes Tracer Test, 18:19162 (R;US) 
MATHEMATICAL OPERATORS 

See also PROJECTION OPERATORS 

Quaternions and the heuristic role of mathematical structures in 
physics, 18:21731 (R;AU) 

MATHEMATICAL SPACE 
See also PHASE SPACE 
RIEMANN SPACE 

Factorisation of generalised theta functions. 1, 18:21713 (R;XA) 

Fuzzy almost linear spaces, 18:21724 (R;XA) 

Groups on transformations in Finslerian spaces, 18:21710 (R;XA) 

MATHEMATICS 
See also ALGEBRA 
GEOMETRY 
GROUP THEORY 
TIME-SERIES ANALYSIS 
TOPOLOGY 
Career Information in the mathematical sciences (CIMS): Tech- 


nical progress report, November 1, 1992—April 30, 1993, 
18:22563 (R;US) 
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Research in mathematics and computer science, March 1, 
1991—September 30, 1992, 18:22552 (R;US) 

SIAM conference on applications of dynamical systems: Ab- 
stracts and author index, 18:22562 (R;US) 

Study of effects of small perturbations on chaotic systems: 
Progress report, January 1992—December 1992, 18:22561 
(R;US) 

MATRICES 

See also DENSITY MATRIX 

An introduction to chordal graphs and clique trees, 18:22599 
(R;US) 

BlockSolve v1.1: Scalable library software for the parallel solu- 
tion of sparse linear systems, 18:22553 (R;US) 

Simplified Linear Equation Solvers users manual, 18:22554 
(R;US) 

MATRIX MATERIALS 
Status of work on transmutation in Switzerland: Summary, 
18:19108 (RA;XA) 
MATTER 
See also NUCLEAR MATTER 
QUARK MATTER 

On transport of energy, momentum, orbital angular momentum 
and self-angular momentum of electromagnetic wave in dis- 
persal media, 18:22378 (R;UA;In Russian) 

MAXWELL EQUATIONS 

On the coupling of electromagnetic radiation into cavities, 

18:21757 (R;US) 
MEA LINAC 
Neutron- and G.M.-detector electronics for the radiation protec- 
tion around MEA and AmPS, 18:20793 (R;NL;In Dutch) 
MEASURED VALUES 
See DATA 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
BOLOMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
ELECTRIC MEASURING INSTRUMENTS 
INTERFEROMETERS 
LEVEL INDICATORS 
LYSIMETERS 
MAGNETOMETERS 
MONITORS 
NUCLEAR REACTION ANALYZERS 
PRESSURE GAGES 
RADIATION DETECTORS 
RANGE FINDERS 
SEISMIC ARRAYS 
SPECTROMETERS 
THERMOCOUPLES 
VELOCIMETERS 

Instrumentation and Controls Division progress report, July 1, 
1990—June 30, 1992: Volume 2, 18:20981 (R;US) 

Instrumentation and Controls Division progress report, July 1, 
1990—June 30, 1992: Volume 1, 18:19642 (R;US) 

On-machine sensors to measure paper mechanical properties, 
18:20709 (R;US) 

Beam-Beam Interactions 

Acceptable background limits for B factory detectors, 18:20966 

(RA;US) 
Calibration 
A comparison of three different methods for calibrating ECE 
measurement systems, 18:22296 (RA;US) 
Calorimetry 
Detector summary, 18:20913 (RA;US) 
Computerized Simulation 

Recent physics and simulations studies at SLAC, 18:20912 
(RA;US) 

The Gismo project, 18:21053 (RA;US) 

Data Acquisition 
Detector summary, 18:20913 (RA;US) 
Trigger and data acquisition issues at PEP Il, 18:21051 (RA;US) 





Design 
A search for better momentum resolution, 18:20908 (RA;US) 
The Gismo project, 18:21053 (RA;US) 
Trigger and data acquisition issues at PEP Il, 18:21051 (RA;US) 
Educational Tools 
Instrument maintenance sources of information, 18:19786 (R;US) 
Energy Resolution 
Simulation summary, 18:21900 (RA;US) 
Fabrication 
Instrument Department - book No. 4, 1944-1946, 18:19896 
(R;US) 
Interference 
Acceptable background limits for B factory detectors, 18:20966 
(RA;US) 
Particle and synchrotron radiation backgrounds at CESR-B: 
Learning from CLEOII/CESR, 18:20969 (RA;US) 
Probing the Penguin contribution in B — x7 at an asymmetric B 
meson factory, 18:21892 (RA;US) 
Simulation summary, 18:21900 (RA;US) 
Linear Momentum Resolution 
A search for better momentum resolution, 18:20908 (RA;US) 
Maintenance 
Instrument Department - book No. 4, 1944-1946, 18:19896 
(R;US) 
Mass Resolution 
Recent physics and simulations studies at SLAC, 18:20912 
(RA;US) 
Noise 
Particle and synchrotron radiation backgrounds at CESR-B: 
Learning from CLEOII/CESR, 18:20969 (RA;US) 
Operation 
[Construction projects associated with the LANL Environmental 
Restoration Program]: Final report, 18:19323 (R;US) 
Particle Identification 
Detector summary, 18:20913 (RA;US) 
Silica aerogel Cerenkov detectors for particle identification, 
18:21046 (RA;US) 
Simulation summary, 18:21900 (RA;US) 
Status of the European fast RICH protoype, 18:21043 (RA;US) 
Performance 
SEAMIST soil sampling for tritiated water: First year’s results: 
Revision 1, 18:21270 (R;US) 
Total error components - isolation of laboratory variation from 
method performance, 18:19022 (RA;US) 
Procurement 
[Purchase of instruments for the 614 Buildings], 18:19812 (R;US) 
Programming 
The Gismo project, 18:21053 (RA;US) 
Radiation Doses 
Acceptable background limits for B factory detectors, 18:20966 
(RA;US) 
Radiation Effects 
Particle and synchrotron radiation backgrounds at CESR-B: 
Learning from CLEOII/CESR, 18:20969 (RA;US) 
Sensitivity 
Probing the Penguin contribution in B — xz at an asymmetric B 
meson factory, 18:21892 (RA;US) 
Trigger Circuits 
Trigger and data acquisition issues at PEP Il, 18:21051 (RA;US) 
MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 
See also CREEP 
FATIGUE 
FRACTURE PROPERTIES 
PLASTICITY 
TENSILE PROPERTIES 
WEAR RESISTANCE 
Ceramic Technology Project database: September 1990 sum- 
mary report, 18:20352 (R;US) 
Characterization of ceramic composite materials for gas turbine 
applications, 18:20176 (R;US) 
On-machine sensors to measure paper mechanical properties, 
18:20709 (R;US) 


MERCURY 


MECHANICAL STRUCTURES 

See also SUPPORTS 

Evaluation of a space frame impact cage for weapon transport, 
18:21140 (R;US) 

MECHANICAL TESTS 

[A visit to The Netherlands to attend an international symposium 
entitled, “Ultra High Temperature Mechanical Testing”]: For- 
eign trip report, September 19-27, 1992, 18:20715 (R;US) 

MECHANICAL VIBRATIONS 
Sine and random vibration program evaluation on vibration con- 
trol systems: Final report, 18:20714 (R;US) 
MECHANICS 
See also DYNAMICS 
FLUID MECHANICS 
FRACTURE MECHANICS 
QUANTUM MECHANICS 
Stability, bifurcation, and control of Hamiltonian systems, 
18:22143 (R;US) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 

See also HOSPITALS 

Proton therapy construction projects in the United States, 
18:21559 (R;US) 

MEDICAL PERSONNEL 

See also RADIOLOGICAL PERSONNEL 

[Radiation safety in medical practice]: Foreign trip report, 
November 16—24, 1992, 18:21619 (R;US) 

[Travel to France for seminar on the use of ionizing radiation in 
medicine]: Foreign trip report, August 3i—September 7, 1992, 
18:21553 (R;US) 

MEDICAL SUPPLIES 
Recent developments in radiation processing in the pharmaceu- 
tical industry, 18:21592 (IA;XA) 
MEDICINES 
See DRUGS 
MEETINGS 
Video conferencing made easy, 18:22565 (R;US) 
MEMBRANES 

See aiso CELL MEMBRANES 

Automated methods for large-scale physical mapping, 18:21373 
(RA;US) 

High temperature membranes for H2S and SO. separations: 
Quarterly progress report, October 1, 1992—December 31, 
1992, 18:20472 (R;US) 

lon-exchange membranes for bulk separation of H2S and CO2 
from natural gas streams, 18:18908 (RA;US) 

Perforated monolayers: Progress report, July 1, 
December 31, 1992, 18:20469 (R;US) 

Radiation induced preparation of membranes for industry and 
hydrogels for medical use, 18:19394 (IA;XA) 

The use of gas separation membranes for pollution control, 
18:19156 (R;US) 

Use of de Laval nozzles in spray forming, 18:20259 (R;US) 

[Travel to England, The Netherlands and Germany in connection 
with ceramic and composite materials for the coal industry]: 
Foreign trip report, May 26—June 6, 1992, 18:20278 (R;US) 

MEMORY DEVICES 

See also SEMICONDUCTOR STORAGE DEVICES 

A proof-of-concept implementation of persistence in a hierarchi- 
cal storage system, 18:22632 (R;US) 

Storage systems for national information assets, 18:22618 (R;US) 

The National Storage Laboratory: A collaborative research 
project, 18:22621 (R;US) 

Ultrafast molecular electronic devices, 18:20598 (RA;US) 

MERCURY 

Shemya Air Force Base, Alaska No Further Action Decision 
document for Hg-1: Final report, 18:21233 (R;US) 

The Clinch River Resource Conservation and Recovery Act fa- 
cility investigation: Overview and preliminary scoping of the 
off-site contamination of surface water environments down- 
stream from the U.S. Department of Energy Oak Ridge 
Reservation, 18:21284 (RA;US) 
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MESH GENERATION 


MESH GENERATION 
Object oriented implementation of adaptive mesh refinement al- 
gorithms, 18:22624 (R;US) 
MESON FACTORIES 
See also LAMPF LINAC 
Beam Focusing Magnets 
Double Cos20 winding superconducting quandrupole magnet 
for the KEK B-factory, 18:20972 (RA;US) 
Superconducting final focus quandrupoles for a B factory, 
18:20973 (RA;US) 
Beam Injection 
Lattice design of the KEK B-factory rings, 18:20933 (RA;US) 
Optimizing the injection straight of PEP |] asymmetric B factory 
at SLAC, 18:20959 (RA;US) 
Beam Luminosity 
B-factory with monochromatization and vertical separation, 
18:20962 (RA;US) 
Summary of accelerator sessions, 18:20980 (RA;US) 
Beam Monitoring 
TRISTAN instrumentation, 18:20954 (RA;US) 
Beam Optics 
Optimizing the injection straight of PEP Il asymmetric B factory 
at SLAC, 18:20959 (RA;US) 
The CESR B lattice, 18:20935 (RA;US) 
The IR scheme for CESR-B, 18:20963 (RA;US) 
Beam-Beam interactions 
B-factory with monochromatization and vertical separation, 
18:20962 (RA;US) 
Beam finding algorithms at the interaction point of B factories, 
18:20974 (RA;US) 
Beam position monitoring system for the proposed asymmetric 
B factory at SLAC, 18:20978 (RA;US) 
Beam-beam issues in asymmetric colliders, 18:20937 (RA;US) 
Bhabhas for luminosity-monitoring at an asymmetric B factory, 
18:20977 (RA;US) 
Conceptual design of a laser-fringe-pattern beam-spot size mon- 
itor for the SLAC asymmetric B factory, 18:20979 (RA;US) 
Effects of parasitic beam-beam interaction during the injection 
process at the PEP il B factory, 18:20940 (RA;US) 
IR proposal for the KEK B factory, 18:20961 (RA;US) 
Interaction region proposal for the PEP Il upgrade, 18:20960 
(RA;US) 
Issues of head-on crossing schemes, 18:20967 (RA;US) 
Masking system and background estimation at the interaction 
region of KEK B-factory, 18:20968 (RA;US) 
Particle and synchrotron radiation backgrounds at CESR-B: 
Learning from CLEOIVCESR, 18:20969 (RA;US) 
The IR scheme for CESR-B, 18:20963 (RA;US) 
Bhabha Scattering 
Bhabhas for luminosity-monitoring at an asymmetric B factory, 
?8:20977 (RA;US) 
Cavities 
Ring and IR radiation protection, 18:20958 (RA;US) 
Collimators 
Masking system and background estimation at the interaction 
region of KEK B-factory, 18:20968 (RA;US) 
Ring and IR radiation protection, 18:20958 (RA;US) 
Computer Architecture 
B factory computing issues, 18:22647 (RA;US) 
Computerized Simulation 
The impact of two-phédton physics on a B factory detector, 
18:21896 (RA;US) 
Constraints 
Interaction region proposal for the PEP Il upgrade, 18:20960 
(RA;US) 
Control “ 
- Advantages of lattices with a variable phase slip factor, 
18:20936 (RA;US) 
Design 
Advantages of lattices with a variable phase slip factor, 
18:20936 (RA;US) 
Beauty factories: A review, 18:20929 (RA;US) 
IR mechanical design for B factories, 18:20970 (RA;US) 
IR proposal for the KEK B factory, 18:20961 (RA;US) 
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Lattice design of the KEK B-factory rings, 18:20933 (RA;US) 
Low energy ring issues, 18:20934 (RA;US) 
The CESR B lattice, 18:20935 (RA;US) 
The IR scheme for CESR-B, 18:20963 (RA;US) 
Electric Measuring Instruments 
TRISTAN instrumentation, 18:20954 (RA;US) 
Electron-Positron Interactions 
Summary of accelerator sessions, 18:20980 (RA;US) 
instability 
IR proposal for the KEK B factory, 18:20961 (RA;US) 
Interference 
Introduction to radiation backgrounds in a B factory, 18:20965 
(RA;US) 
Masking system and background estimation at the interaction 
region of KEK B-factory, 18:20968 (RA;US) 
Measuring Instruments 
A iow mass drift chamber for the B factory, 18:20905 (RA;US) 
A search for better momentum resolution, 18:20908 (RA;US) 
Acceptable background limits for B factory detectors, 18:20966 
(RA;US) 
Calorimeter issues, 18:21049 (RA;US) 
Detector introduction, 18:20898 (RA;US) 
Detector summary, 18:20913 (RA;US) 
Interaction region proposal for the PEP II upgrade, 18:20960 
(RA;US) 
Introduction to radiation backgrounds in a B factory, 18:20965 
(RA;US) 
K/x separation at a B factory, 18:21048 (RA;US) 
McGill fast RICH project: A status report, 18:21044 (RA;US) 
Particle and synchrotron radiation backgrounds at CESR-B: 
Learning from CLEOIVCESR, 18:20969 (RA;US) 
R & D of micro-vertex detector for KEK B-factory, 18:20904 
(RA;US) 
Status of the European fast RICH protoype, 18:21043 (RA;US) 
The impact of two-photon physics on a B factory detector, 
18:21896 (RA;US) 
Mechanical Engineering 
IR mechanical design for B factories, 18:20970 (RA;US) 
Noise 
Introduction to radiation backgrounds in a B factory, 18:20965 
(RA;US) 
Optimization 
B-factory with monochromatization and vertical separation, 
18:20962 (RA;US) 
Optimizing the injection straight of PEP Il asymmetric B factory 
at SLAC, 18:20959 (RA;US) 
Particle Identification 
An approach to particle identification at an asymmetric B fac- 
tory, 18:21047 (RA;US) 
Comments on particle identification at the B factory, 18:20909 
(RA;US) 
Detector introduction, 18:20898 (RA;US) 
Particle Production 
A low mass drift chamber for the B factory, 18:20905 (RA;US) 
A search for better momentum resolution, 18:20908 (RA;US) 
Advantages of lattices with a variable phase slip factor, 
18:20936 (RA;US) 
An approach to particle identification at an asymmetric B fac- 
tory, 18:21047 (RA;US) 
B factory RF system design issues, 18:20943 (RA;US) 
B factory computing issues, 18:22647 (RA;US) 
Beam finding algorithms at the interaction point of B factories, 
18:20974 (RA;US) 
Beam position monitoring system for the proposed asymmetric 
B factory at SLAC, 18:20978 (RA;US) 
Bhabhas for luminosity-monitoring at an asymmetric B factory, 
18:20977 (RA;US) 
CESR-B accelerator cavities, 18:20946 (RA;US) 
Calorimeter issues, 18:21049 (RA;US) 
Comments on particle identification at the B factory, 18:20909 
(RA;US) 
Conceptual design of a laser-fringe-pattern beam-spot size mon- 
itor for the SLAC asymmetric B factory, 18:20979 (RA;US) 





Critical issues for vacuum systems in B factories, 18:20930 
(RA;US) 
Damped RF cavity in KEK, 18:20949 (RA;US) 
Detector summary, 18:20913 (RA;US) 
Double Cos20 winding superconducting quandrupole magnet 
for the KEK B-factory, 18:20972 (RA;US) 
Downsampled bunch-by-bunch feedback for PEP Il, 18:20952 
(RA;US) 
Effects of parasitic beam-beam interaction during the injection 
process at the PEP Il B factory, 18:20940 (RA;US) 
Feedback implementation options and issues for B factory ac- 
celerators, 18:20951 (RA;US) 
Higher order modes damping in CESR-B cavity, 18:20947 
(RA;US) 
IR mechanical design for B factories, 18:20970 (RA;US) 
Introduction to physics studies at an asymmetric e*e~ B factory, 
18:21888 (RA;US) 
Issues of head-on crossing schemes, 18:20967 (RA;US) 
K/ separation at a B factory, 18:21048 (RA;US) 
Lattice design of the KEK B-factory rings, 18:20933 (RA;US) 
Low energy ring issues, 18:20934 (RA;US) 
Machine-induced backgrounds at the SLAC B factory, 18:20897 
(RA;US) 
McGill fast RICH project: A status report, 18:21044 (RA;US) 
Optimizing the injection straight of PEP Il asymmetric B factory 
at SLAC, 18:20959 (RA;US) 
Orbit feedback system in the KEK B factory, 18:20976 (RA;US) 
Particle and synchrotron radiation backgrounds at CESR-B: 
Learning from CLEOII/CESR, 18:20969 (RA;US) 
Probing the Penguin contribution in B — az at an asymmetric B 
meson factory, 18:21892 (RA;US) 
Progress on PEP Il multibunch feedback kickers, 18:20953 
(RA;US) 
R & D of micro-vertex detector for KEK B-factory, 18:20904 
(RA;US) 
Simulations at Cornell, 18:21891 (RA;US) 
Summary of accelerator sessions, 18:20980 (RA;US) 
Superconducting cavities for beauty factories, 18:20945 (RA;US) 
Superconducting final focus quandrupoles for a B factory, 
18:20973 (RA;US) 
TRISTAN instrumentation, 18:20954 (RA;US) 
The CESR B lattice, 18:20935 (RA;US) 
Phase Stability 
Advantages of lattices with a variable phase slip factor, 
18:20936 (RA;US) 
The CESR B lattice, 18:20935 (RA;US) 
Photon-Photon Interactions 
The impact of two-photon physics on a B factory detector, 
18:21896 (RA;US) 
Proposals 
Beauty factories: A review, 18:20929 (RA;US) 
Rf Systems 
B factory RF system design issues, 18:20943 (RA;US) 
CESR-B accelerator cavities, 18:20946 (RA;US) 
Design of highly beam-loaded, normal-conducting RF cavities, 
18:20944 (RA;US) 
Downsampled bunch-by-bunch feedback for PEP Il, 18:20952 
(RA;US) 
Feedback implementation options and issues for B factory ac- 
celerators, 18:20951 (RA;US) 
Higher order modes damping in CESR-B cavity, 18:20947 
(RA;US) 
Progress on PEP Il multibunch feedback kickers, 18:20953 
(RA;US) 
RF cavity feedback, 18:20950 (RA;US) 
Superconducting cavities for beauty factories, 18:20945 (RA;US) 
Superconducting Cavity Resonators 
Crab cavity for the B-factories, 18:20948 (RA;US) 
Damped RF cavity in KEK, 18:20949 (RA;US) 
Superconducting Magnets 
A report on Russian magnet technology for use in phi factory 
and light source bending magnets, 18:20893 (R;US) 


Superconducting final focus quandrupoles for a B factory, 
18:20973 (RA;US) 


Vacuum Systems 

Critical issues for vacuum systems in B factories, 18:20930 
(RA;US) 

Photo-desorption from copper alloys, 18:20296 (R;US) 

Ring and IR radiation protection, 18:20958 (RA;US) 

Vacuum system design options, 18:20931 (RA;US) 

Vacuum systems - thermal issues, 18:20932 (RA;US) 

MESON RESONANCES 

See MESONS 

MESON SPECTROSCOPY 

Future perspective of meson spectroscopy studies at KEK-PS, 

18:20878 (RA;JP) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 

MESON-MESON INTERACTIONS 
Meson-meson interactions and ®-enhancement in nucleus colli- 
sions, 18:21885 (R;US) 
MESONS 
See also AXIAL VECTOR MESONS 
BARYONIUM 
BEAUTY MESONS 
PSEUDOSCALAR MESONS 
VECTOR MESONS 
The application of the diquark cluster model to the hybrids, 
18:21835 (RA;JP) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 

SULA - Energy-efficient steel and metal production, 18:20294 

(R;Fl;in Finnish, English) 
METAL VAPOR LASERS 

Closely spaced mirror pair for reshaping and homogenizing 

pump beams in laser amplifiers, 18:18941 (R;US) 
METALLOPROTEINS 

Enzymes of respiratory iron oxidation: Progress report, March 

1990-—June 1992, 18:21344 (R;US) 
METALLURGY 

Nuclear metallurgy lectures, Chapter 17, 18:20261 (R;US) 

Nuclear metallurgy lectures: Chapter 4, 18:19836 (R;US) 

[Welding and metallurgy]: Foreign trip report, September 25— 
October 9, 1992, 18:20252 (R;US) 

METALS 

See also ACTINIDES 
ALKAL! METALS 
ALKALINE EARTH METALS 
ALUMINIUM 
ANTIMONY 
BISMUTH 
CADMIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
THALLIUM 
TIN 
TRANSITION ELEMENTS 
ZINC 

An experimentai/analytical evaluation of biaxial sheet failure, 
18:20716 (R;US) 

Compilation of temperature factors of cubic compounds, 
18:20506 (R;PK) 

DOE fundamentals handbook: Material science: Volume 1, 
18:20253 (R;US) 

Measurements of metal adsorption in oxide-clay mix- 
tures: “Competitive-additivity” among mixture components, 
18:19160 (R;US) 

Phase 1 data summary report for the Clinch River Remedial 
Investigation: Health risk and ecological risk screening assess- 
ment: Environmental Restoration Program, 18:21250 (R;US) 

Recent INEL spray-forming developments, 18:20257 (R;US) 

Structure, adhesion, and stability of metal/oxide and oxide/oxide 
interfaces: Technical progress report, August 1, 1992—July 
31, 1993, 18:20317 (R;US) 

The effective-medium approach for clusters, 18:20526 (RA;US) 
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METALS 


When are thin films of metals metallic?, 18:20238 (R;US) 

[Laboratory simulation of lightning burnthrough of metal surfaces]: 
Foreign trip report, September 9-26, 1992, 18:20250 (R;US) 

[Soviet and Ukraine capabilities in processing specialty metals]: 
Foreign trip report, August 30—September 13, 1992, 18:20249 
(R;US) 

METAMORPHIC ROCKS 

See also GNEISSES 

Acaiaca Granulite Complex, MG: age, petrogenesis and tecton- 
ics implications, 18:20480 (1;BR;In Portuguese) 

Contribution on the Northeastern Minas Gerais geologic- 
geochronologic study, Brazil, 18:20479 (1;BR;in Portuguese) 

METEOROIDS 
Proceedings of the Near-Earth-Object Interception workshop, 
18:21755 (R;US) 
METEOROLOGY 
Wind system documentation, 18:22631 (R;US) 
METEORS 
See METEOROIDS 
METHANE 

Catalysts for conversion of methane to higher hydrocarbons, 
18:18755 (PA;US) 

Ceramic membranes for high temperature hydrogen separation, 
18:18732 (RA;US) 

Direct methane conversion to methanol: Quarterly project status 
report, October 1, 1992—December 31, 1992, 18:18685 (R;US) 

Full-Cl, 18:20531 (RA;US) 

IGT natural gas processing research, 18:18917 (RA;US) 

Methane conversion to methanol, 18:18911 (RA;US) 

Methane oxidation over dual redox catalysts, 18:18909 (RA;US) 

Methane to liquid, 18:18914 (RA;US) 

Plasma-induced conversion of surface-adsorbed hydrocarbons, 
18:18912 (RA;US) 

Raman spectroscopic and mass spectrometric investigations of 
the hydrogen isotopes and isotopically labelled methanes, 
18:22130 (R;DE;! 1 German) 

Temperature-prograinmed oxidation of ethane and ethylene in 
the presence and absence of '°C labeled methane, 18:18915 
(RA;US) 

METHANE HYDRATE DEPOSITS 

See NATURAL GAS HYDRATE DEPOSITS 
METHANE HYDRATES 

See GAS HYDRATES 
METHANOGENIC BACTERIA 

Osmoregulation in methanogens: Progress report, May 15, 
1991—January 15, 1993, 18:19415 (R;US) 

METHANOL 

A novel process for methanol synthesis: Progress report, 
September 1, 1992—November 30, 1992, 18:18689 (R;US) 

Design of a high activity and selectivity alcohol catalyst: Tenth 
quarterly report, November 7, 1992—February 7, 1993, 
18:18695 (R;US) 

Development of vanadium-phosphate catalysts for methanol 
production by selective oxidation of methane: Quarterly tech- 
nical progress report No. 1, October-December 1992, 
18:18707 (R;US) 

Direct methane conversion to methanol: Quarterly project status 
report, October 1, 1992—December 31, 1992, 18:18685 (R;US) 

Methane conversion to methanol, 18:18911 (RA;US) 

Methane to liquid, 18:18914 (RA;US) 

Selective bond scission during oxygenate decomposition on 
metals: Annual report, 18:20554 (R;US) 

METHANOL FUELS 

A hot surface ignition methanol engine with low emissions and 
high fuel efficiency for truck applications, 18:20172 (RA;US) 

California's alternative fuels programs, 18:20190 (RA;US) 

Federal Methanol Fleet Project final report, 18:20195 (R;US) 

METHYL ALCOHOL 
See METHANOL 
METHYL CHLORIDE 
Methyl chloride via oxyhydrochlorination of methane: Final 


quarterly technical report, October 1, 1991—December 31, 
1991, 18:20558 (R;US) 
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METHYL RADICALS 

Elementary reaction-rate measurements at high temperature by 
tunable-laser, 18:20533 (RA;US) 

Flash photolysis-shock tube studies of chemical reactions, 
18:20590 (RA;US) 

Full-Cl, 18:20531 (RA;US) 

METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 

United States — Mexican joint ventures: A case history ap- 

proach, 18:22545 (R;US) 
MHD GENERATOR CDIF 

Magnetohydrodynamic projects at the CDIF: Quarterly technical 

progress report, July 1-September 30, 1992, 18:20097 (R;US) 
MHD GENERATOR CFFF 

Ash deposition during Illinois #6 coal proof-of-concept testing at 
the Coal Fired Flow Facility, 18:20096 (R;US) 

Environmental Audit of the Coal-Fired Flow Facility (CFFF), 
18:20095 (R:US) 

MHD GENERATORS 

Materials performance in advanced combustion systems, 

18:18784 (R:US) 
MICE 

Genetic and physical mapping within mouse chromosome 7: 
Foundations of a chromosome-wide comparative physical 
map, and detailed analysis of selected regions with special bi- 
ological interest, 18:21461 (RA;US) 

Genome-wide insertional mutagenesis and the molecular analy- 
sis and mapping of disease-related genes in humans and 
mice, 18:21462 (RA;US) 

Mouse genome mapping in an interspecific cross using restric- 
tion landmark genomic scanning (RLGS), 18:21474 (RA;US) 

[Travel to the fifth international workshop on mouse genome 
mapping in Lunteren, The Netherlands]: Foreign trip report, 
October 12-18, 1991, 18:21359 (R;US) 

MICELLAR SYSTEMS 

Synthesis and characterization of Fe and FeSo (pyrite) catalyst 

particles in inverse micelles, 18:18756 (R;US) 
MICROANALYSIS 

[Travel to the UK to present a paper on x-ray optics and micro- 
analysis and to visit two laboratories conducting microscopic 
research]: Foreign trip report, August 29-September 22, 
1992, 18:22172 (R;US) 

MICROBIAL ENHANCED OIL RECOVERY 

See MICROBIAL EOR 

MICROBIAL EOR 
Microbial enhancement of oil recovery: Recent advances: Pro- 
ceedings, 18:18829 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCOMPUTERS 

CANBERRA to IBM PC interface for data acquisition, analysis, 
and storage, 18:20857 (IA;IN) 

PC based accelerator control system, 18:20786 (IA;IN) 

MICROELECTRONIC CIRCUITS 

See also INTEGRATED CIRCUITS 

Adhesion of thick film Au to alumina ceramics, 18:20743 (R;US) 

Design considerations for a radiation hardened nonvolatile 
memory, 18:21136 (R;US) 

The design and modelling of a comb-drive-based microengine 
for mechanism drive applications, 18:20739 (R;US) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 
YEASTS 

Contaminant immobilization via microbial activity (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19312 (R;US) 

Enhancements to the LBL colony picker, 18:21402 (RA;US) 





MICROSCOPES 
High-energy x-ray ring-aperture microscope for inertial confine- 
ment fusion experiments, 18:22520 (RA;US) 
X-ray microscopy resource center at the Advanced Light 
Source, 18:21033 (R;US) 
MICROSCOPY 
See also ELECTRON MICROSCOPY 
ION MICROSCOPY 
OPTICAL MICROSCOPY 
Single-electron tunneling: Technical progress report, 18:20470 
(R;US) 
MICROTRONS 
Microtrons and their applications, 18:20860 (IA;IN) 
MICROWAVE AMPLIFIERS 
See also MASERS 
Design and first experimental results of components for ERCH 
at Thomson-CSF, 18:22322 (RA;US) 
Design of a high power, 10 GHz auto-resonant peniotron ampli- 
fier, 18:22475 (R;JP) 
Microwave generation for magnetic fusion energy applications: 
Progress report, July 15, 1992—July 14, 1993, 18:22428 (R;US) 
Progress on the varian 140 GHz gyrotron, 18:22317 (RA;US) 
Prospects for high power gyrotrons, 18:22320 (RA;US) 
Research on high power, CW relevant gyrotrons at the Naval 
Research Laboratory, 18:22319 (RA;US) 
The 120 GHz quasi-optical gyrotron at the Centre de 
Recherches en Physique des Plasmas, 18:22321 (RA;US) 
Varian gyrotron production and reliability improvement progress, 
18:22318 (RA;US) 
Varian gyrotrons for electron cyclotron heating applications, 
18:22316 (RA;US) 
MICROWAVE HEATING 
Microwave processing of ceramics, 18:20340 (R;US) 
MICROWAVE RADIATION 
See also RELICT RADIATION 


A computer simulation of the production of an artificially ionized 
layer using the Arecibo Facility, 18:21759 (R;US) 
One-dimensional calculation of high-power microwave pulse 
compression by the earth’s ionosphere, 18:21763 (R;US) 
MID-ATLANTIC REGION 
See USA 


MIDWEST REGION 
See USA 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
See also ORDNANCE 
Interagency Advanced Power Group (IAPG) meeting com- 
pendium: October 1991—December 1992, 18:21082 (R;US) 
MILITARY FACILITIES 
CALS Test Network Sacramento Air Logistics Center CALS/EDI 
Transfer Test Number 2: Quick short test report (Computer- 
aided Acquisition and Logistic Support (CALS)), 18:21090 
(R;US) 
Griffiss AFB integrated resource assessment: Volume 2, Elec- 
tric baseline detail, 18:20130 (R;US) 
Shemya Air Force Base, Alaska No Further Action Decision 
document for Hg-1: Final report, 18:21233 (R;US) 
[Use of renewable energy in selected Antarctica applications]: 
Foreign trip report, December 1-24, 1992, 18:20160 (R;US) 
MILL TAILINGS 
Containment 
Sodium-amended radon barrier: Findings of the special study: 
Final report, 18:19304 (R;US) 
Coverings 
An assessment of plant biointrusion at the Uranium Mill Tailings 
Remedial Action Project rock-covered disposal cells, 
18:19308 (R;US) 
Decontamination 
Investigation of a natural geochemical barrier, 18:19309 (R;US) 
Environmental impacts 
Contents of environmental assessments prepared for the Ura- 
nium Mill Tailings Remedial Action Project, 18:19285 (R;US) 


MILL TAILINGS 
Radioactive Waste Disposal 


Mitigation and monitoring plan for impacted wetlands at the Gun- 
nison UMTRA Project site, Gunnison, Colorado (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19290 (R;US) 

Preplanning guidance document for groundwater restoration, 
18:19311 (R;US) 

Excavation 

Remedial Action Plan and final design for stabilization of the in- 
active uranium mill tailings at Green River, Utah: Volume 1, 
Text, Appendices A, B, and C: Final report (Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project), 18:19272 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Durango, Colorado: At- 
tachment 6, Supplemental standard for Durango processing 
site: Revised final report, 18:19259 (R;US) 

Site-specific analysis of the cobbly soils at the Grand Junction 
processing site (Uranium Mill Tailings Remedial Action (UM- 
TRA) Project), 18:19251 (R;US) 

The Ambrosia Lake project archaeological investigations of 
three small sites associated with the southern Chacoan outlier 
of Kin Nizhoni, McKinley County, New Mexico (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19318 (R;US) 

Ground Disposal 

Report on game species of concern associated with the Gunni- 
son Remedial Action Project, Gunnison, Colorado, 18:19289 
(R;US) 

Health Hazards 

Baseline risk assessment for groundwater contamination at the 
uranium mill tailings site, Gunnison, Colorado, 18:19250 
(R;US) 

Leaching 

Source modification special study (Uranium Mill Tailings Reme- 
dial Action Project), 18:19305 (R;US) 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

Mineralogy 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

Moisture 

Neutron moisture monitoring (NMM) and moisture contents in 
the Green River, Utah, UMTRA disposal cell (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19252 (R;US) 

Processing 

Economic evaluation of inactive uranium mill tailings, Ambrosia 
Lake Site, Ambrosia Lake, New Mexico, 18:18995 (R;US) 

Economic evaluation of inactive uranium mill tailings, Grand 
Junction Site, Grand Junction, Colorado, 18:18989 (R;US) 

Economic evaluation of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado, 18:18988 (R;US) 

Economic evaluation of inactive uranium mill tailings, Maybell 
Site, Maybell, Colorado, 18:18992 (R;US) 

Economic evaluation of inactive uranium mill tailings, Mexican 
Hat Site, Mexican Hat, Utah, 18:18996 (R;US) 

Economic evaluation of inactive uranium mill tailings, New Rifle 
Site, Rifle, Colorado, 18:18991 (R;US) : 

Economic evaluation of inactive uranium mill tailings, Old Rifle 
Site, Rifle, Colorado, 18:18990 (R;US) 

Economic evaluation of inactive uranium mill tailings, Riverton 
Site, Riverton, Wyoming, 18:18993 (R;US) 

Economic evaluation of inactive uranium mill tailings, Shiprock 
Site, Shiprock, New Mexico, 18:18987 (R;US) 

Economic evaluation of inactive uranium mill tailings, Spook 
Site, Converse County, Wyoming, 18:18994 (R;US) 

Economic evaluation of inactive uranium mill tailings, Tuba City 
Site, Tuba City, Arizona, 18:18997 (R;US) 

Radioactive Waste Disposal 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: At- 
tachment 2, Geology report: Final report, 18:19264 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Rifle, Colorado: Volume 2, 
Appendices D and E: Final report, 18:19262 (R;US) 
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MILL TAILINGS 
Radioactive Waste Disposal 


Report on remedial action working group: disposal cell design, 
18:19306 (R;US) 


Remedial Action 

1991 New Mexico economic impact study for the Uranium Mill 
Tailings Remedial Action Project, Ambrosia Lake, New Mex- 
ico, site, 18:18998 (R;US) 

Contents of environmental assessments prepared for the Ura- 
nium Mill Tailings Remedial Action Project, 18:19285 (R;US) 
Lessons learned on the UMTRA Project: Special study, 

18:19310 (R;US) 

Mitigation action plan for remedial action at the uranium mill tail- 
ings sites and disposal site, Rifle, Colorado, 18:19288 (R;US) 

Project Charter (MSA-143): Revision 1 (Uranium Mill Tailings 
Remedial Action (UMTRA) Project), 18:19293 (R;US) 

Remedial Action Plan and site conceptual design for stabiliza- 
tion of the inactive uranium mill tailings site at Spook, 
Wyoming: Volume 2, Appendix F, Final plans and specifica- 
tions: Final report, 18:19275 (R;US) 

Remedial Action Plan and site conceptual design for stabiliza- 
tion of the inactive uranium mill tailings site at Spook, 
Wyoming: Volume 1, Text, Appendices A, B, C, D, and E: Fi- 
nal report, 18:19274 (R;US) 

Remedial Action Plan and site design for stabilization of the in- 
active uranium mill tailings site at Rifle, Colorado: Volume 1, 
Text: Appendices A, B, and C: Final report, 18:19261 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Durango, Colorado: At- 
tachment 4, Water resources protection strategy: Revised 
final report, 18:19257 (R;US) 

Remedial Action Plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Gunnison, Colorado: Appendix 
A to Attachment 3, Tables: Final report, 18:19266 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: Ap- 
pendix B to Attachment 3, Lithologic logs: Final report, 
18:19267 (R;US 

Remedial Action F.cn and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: At- 
tachment 3, Groundwater hydrology report: Final report, 
18:19265 (R;US) 

Remedial actions at the former Climax Uranium Company, Ura- 
nium Mill site, Grand Junction, Mesa County, Colorado: 
Volume 2, Appendices: Final environmental impact state- 
ment, 18:19243 (R;US) 

Remedial actions at the former Climax Uranium Company, Ura- 
nium Mill site, Grand Junction, Mesa County, Colorado: 
Volume 1, Text: Final environmental impact statement, 
18:19242 (R;US) 

Report on remedial action working group: disposal cell design, 
18:19306 (R;US) 

Uranium Mill Tailings Remedial Action Project Environmental 
Protection implementation Plan, 18:19286 (R;US) 

Uranium Mill Tailings Remedial Action fiscal year 1992 
roadmap, 18:19295 (R;US) 

[Uranium Mill Tailings Remedial Action Project Office Quality As- 
surance Program Plan]: Revision 4, 18:19296 (R;US) 


Stabllization 

An assessment of plant biointrusion at the Uranium Mill Tailings 
Remedial Action Project rock-covered disposal cells, 
18:19308 (R;US) 

DECHEM: A remedial planning tool for metallic contaminants in 
soil at UMTRA Project sites: Final report and users’ guide, 
18:19307 (R;US) 

Design criteria for stabilization of inactive uranium mill tailings 
sites, 18:19253 (R;US) 

Factors impacting the cost of erosion protection on UMTRA 
sites: Special Study, 18:19316 (R;US) 

Remedial Action Plan and final design for stabilization of the in- 
active uranium mill tailings at Green River, Utah: Volume 3, 
Appendix F, Final design, specifications, and drawings: Final 
report, 18:19273 (R;US) 

Remedial Action Plan and site conceptual design for stabiliza- 
tion of the inactive uranium mill tailings site at Shiprock, New 
Mexico, 18:19260 (R;US) 
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Remedial Action Plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Durango, Colorado: Attachment 
5, Dewatering report: Revised final report, 18:19258 (R;US) 

Remedial Action Plan and site design for stabilization of the in- 
active uranium mill tailings site at Rifle, Colorado: Volume 1, 
Text: Appendices A, B, and C: Final report, 18:19261 (R;US) 

Remedial Action Plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Durango, Colorado: Remedial 
action selection report: Revised final report, 18:19254 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 2, Appendices D and E: Final, 18:19276 
(R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Tuba City, Arizona: Text, 
Appendices A, B, and C: Final report, 18:19277 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Rifle, Colorado: Volume 2, 
Appendices D and E: Final report, 18:19262 (R;US) 

US Department of Energy final response to standards for reme- 
dial actions at inactive uranium processing sites; Proposed 
rule, 18:19298 (R;US) 

Vegetative covers: Special study: [Final report] (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19301 (R;US) 

Underground Disposal 

Neutron moisture monitoring (NMM) and moisture contents in 
the Green River, Utah, UMTRA disposal cell (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19252 (R;US) 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: At- 
tachment 4, Water resources protection strategy: Final report 
(Uranium Mill Tailings Remedial Action (UMTRA) Project), 
18:19269 (R;US) 

Waste Transportation 

Report on game species of concern associated with the Gunni- 
son Remedial Action Project, Gunnison, Colorado, 18:19289 
(R;US) 

MILLET 
Development of suitable methods for the harvesting, storage 
and bagasse utilization, 18:19411 (I;DE;In German) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL RESOURCES 
See also NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
URANIUM DEPOSITS 

lowa State Mining and Mineral Resources Research Institute: 
Final report, July 1, 1991—June 30, 1992, 18:20047 (R;US) 

lowa State Mining and Mineral Resources Research Institute: 
Final report, July 1, 1990—June 30, 1991, 18:20046 (R;US) 

MINERALIZATION 

The nucleation and growth of calcium oxalate monohydrate on 

self- assembled monolayers (SAMs), 18:20577 (R;US) 
MINERALS 

Frequency dependent electrical properties of minerals and 

partial-melts, 18:20453 (R;US) 
MINERS 

Studies on biokinetics and radiation safety aspects of thorium, 

18:21631 (IA;IN) 
MINORITY GROUPS 

EPSIM1.0: Energy Policy Socioeconomic Impact Model, 

18:22575 (CM;US) 
MIRRORS 

See also LASER MIRRORS 

Radiation hardness of Mo/Si multilayers designed for use in a 
soft x- ray projection lithography system, 18:20301 (R;US) 

MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 

A novel approach to modeling unstable EOR displacements: An- 
nual report, August 1990—September 1991, 18:18848 (R;US) 

Scale-up of miscible flood processes: Final report, 18:18854 
(R;US) 





MISGURNUS 
See FISHES 
MISSILES 

Characteristic and development report SA3581/MC4196 light- 

ning arrestor connector (LAC), 18:21088 (R;US) 
MIXED CARBIDE FUELS 

Thermodynamic analysis of U-Pu-C-N-O system, 18:20308 
(R;IN) 

MIXED NITRIDE FUELS 

Thermodynamic analysis of U-Pu-C-N-O system, 18:20308 
(R;IN) 

MIXED OXIDE FUELS 

Chemical diffusion of constituent elements in the thorium- 
uranium mixed oxide fuel, 18:19694 (IA;IN) 

Development of thorium based fuels for water-cooled reactors, 
18:19585 (1A;IN) 

Gelation studies for the preparation of thoria and thoria 10% 
urania microspheres using internal gelation process, 
18:20326 (IA;IN) 

Minor actinide containing fuels for transmutation purposes, 
18:19593 (RA;XA) 

MIXER-SETTLERS 

Additions and changes, basis of design, mixer-settlers, 221 F 
and H bidgs., 18:19660 (R;US) 

[Travel to Knolls Atomic Power Laboratory to discuss the waste 
recovery process, December 4, 1951], 18:19081 (R;US) 

MIXTURES 
See also BINARY MIXTURES 
SLURRIES 
SOLUTIONS 

Mixed and low-level waste treatment project: Appendix C, Health 
and safety criteria for the mixed and low-level waste treatment 
facility at the Idaho National Engineering Laboratory: Part 1, 
Waste streams and treatment technologies, 18:19088 (R;US) 

Studies of helium gas mixtures as a drift chamber gas, 
18:20906 (RA;US) 

Systems Engineering Plan and project record Configuration 
Management Plan for the Mixed Waste Disposal Initiative, 
18:19091 (R;US) 

The need for mixed waste treatment options within the US De- 
partment of Energy, 18:19325 (R;US) 

MM-0011 
See NICKEL BASE ALLOYS 
MOBILE POLLUTANT SOURCES 

California's experience with H-D alternative fueled vehicles, 
18:21159 (RA;US) 

The Clean Air Act amendments of 1990 - title two mobile 
sources, 18:20076 (RA;US) 

MODE CONTROL 

Higher order modes damping in CESR-B cavity, 18:20947 

(RA;US) 
MODE CONVERSION 

Methods of designing higher efficiency, shorter length periodic- 
perturbation mode converters for over-moded waveguides, 
18:22327 (RA;US) 

Mode converters for generating the HE,, (near-gaussian) mode 
from gyrotron TEoy modes at 140 GHz, 18:22326 (RA;US) 

Optimization of wall perturbations in rippled wall mode convert- 
ers for overmoded circular waveguide, 18:22325 (RA;US) 

Pure mode swept frequency TE92 measurements in 6.35 cm cir- 
cular waveguide, 18:22329 (RA;US) 

MODELS (BIOLOGICAL) 

See BIOLOGICAL MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODERATORS 

[Travel to Argonne National Laboratory to obtain information on 
the Heat Transfer Rig, January 5, 1951], 18:20697 (R;US) 


MOLTEN SALT REACTORS 


MOISTURE 
Moisture: Its effects on the thermal performance of a low-slope 
roof system, 18:20107 (R;US) 
MOLDS 
See FUNGI 
MOLECULAR BIOLOGY 
Listing of molecular biology databases, 18:21447 (RA;US) 
Proceedings of a workshop on molecular nuclear medicine, 
18:21608 (R;US) 
Progress and needs in molecular cytogenetics, 18:21454 
(RA;US) 
Solitons and 1/f noise in molecular chains, 18:21751 (R;XA) 
MOLECULAR CLUSTERS 
Organometallic and surface chemistry of mixed-metal systems: 
Progress report, March 15, 1992—March 14, 1993, 18:20549 
(R;US) 
MOLECULAR IONS 
Internuclear axis orientation effects in molecular ion dissociation 
on the metal surface, 18:22126 (IA;RU;In Russian) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR SIEVES 
Ceramic membranes for high temperature hydrogen separation, 
18:18732 (RA;US) 
Perforated monolayers: Progress report, July 1, 1990- 
December 31, 1992, 18:20469 (R;US) 
MOLECULAR STRUCTURE 
Proceedings of the workshop on formation of supermolecular 
structures in composite fluid: Phase rule and dynamics, 
18:22169 (R;JP;In Japanese, English) 
Structure, phases, and phase changes of nickel clusters from 
an embedded-atom potential, 18:20525 (RA;US) 
MOLECULE-MOLECULE COLLISIONS 
Molecular dynamics simulation studies of collision cascades, 
18:20222 (RA;US) 
MOLECULES 
A new decomposition strategy for parallel bonded molecular dy- 
namics, 18:20578 (R;US) 
Analysis of molecular dynamics, 18:20527 (RA;US) 
FEFFS5: An ab initio multiple scattering XAFS code, 18:22112 
(R;US) 
Molecular dynamics simulation studies of collision cascades, 
18:20222 (RA;US) 
Parallel molecular dynamics with the embedded atom method, 
18:22155 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
All ceramic structure for molten carbonate fuel cell, 18:20106 
(PA;US) 
Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 9, October 1, 1992—December 31, 
1992, 18:18686 (R;US) 
Molten carbonate fuel cell components: Lab scale electrochemi- 
cal characterization with three-electrode cell, 18:20104 
(R;IT;In Italian) 
MOLTEN SALT FUELED REACTORS 
Activities in research committee on thorium-fuelled nuclear reac- 
tors of the Atomic Energy Society of Japan, 18:18969 (IA;IN) 
Global nuclear energy system— thorium molten-salt nuclear en- 
ergy synergetics, 18:19601 (IA;IN) 
Reactivity measurements and analyses for chemical materials 
used in a thorium molten salt reactor fuel, 18:19649 (1A;IN) 
MOLTEN SALT FUELS 
Activities in research committee on thorium-fuelled nuclear reac- 
tors of the Atomic Energy Society of Japan, 18:18969 (IA;IN) 
Analysis of chemical reactivity of burnup molten salts, 18:19695 
(R;JP;In Japanese) 
MOLTEN SALT REACTORS 
See also MOLTEN SALT FUELED REACTORS 
Effect of uranium-235 enrichment on initial reactivity of molten 
salt reactor, 18:19650 (1A;IN) 
Preliminary safety examination on thorium molten-salt nuciear 
energy synergetics, 18:19604 (IA;IN) 
Study of reactor kinetics of small size molten salt reactor, 
18:19648 (IA;IN) 
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MOLYBDENUM 
Bonding 


MOLYBDENUM 
Bonding 
Diffusion bonding: Temperature and pressure factorial experi- 
ment for molybdenum sheet substrates, 18:20289 (R;US) 
Catalytic Effects 
Ceramic catalyst supports: Hydrous metal oxide ion-exchange 
supports for direct coal liquefaction, 18:18726 (RA;US) 
Corrosion 
Corrosion by arsenic vapor at 700deg C, 18:20272 (R;DE;In 
German) 
Diffusion Welding 
Diffusion bonding: Temperature and pressure factorial experi- 
ment for molybdenum sheet substrates, 18:20289 (R;US) 
Environmental Transport 
DECHEM: A remedial planning tool for metallic contaminants in 
soil at UMTRA Project sites: Final report and users’ guide, 
18:19307 (R;US) 
Evaluated Data 
The summary of evaluations of 'H, “He, Li, 7Li, °Be, *N, 0 
and Mo for CENDL-2, 18:22007 (RA;CN) 
impurities 
Determination of impurity concentration profile for resonance 
nuclear reaction method, 18:22192 (IA;RU;in Russian) 
Materials Recovery 
Economic evaluation of inactive uranium mill tailings, Ambrosia 
Lake Site, Ambrosia Lake, New Mexico, 18:18995 (R;US) 
Economic evaluation of inactive uranium mill tailings, Grand 
Junction Site, Grand Junction, Colorado, 18:18989 (R;US) 
Economic evaluation of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado, 18:18988 (R;US) 
Economic evaluation of inactive uranium mill tailings, Maybell 
Site, Maybell, Colorado, 18:18992 (R;US) 
Economic evaluation of inactive uranium mill tailings, Mexican 
Hat Site, Mexican Hat, Utah, 18:18996 (R;US) 
Economic evaluation of inactive uranium mill tailings, New Rifle 
Site, Rifle, Colorado, 18:18991 (R;US) 
Economic evaluation of inactive uranium mill tailings, Old Rifle 
Site, Rifle, Colorado, 18:18990 (R;US) 
Economic evaluation of inactive uranium mill tailings, Riverton 
Site, Riverton, Wyoming, 18:18993 (R;US) 
Economic evaluation of inactive uranium mill tailings, Shiprock 
Site, Shiprock, New Mexico, 18:18987 (R;US) 
Economic evaluation of inactive uranium mill tailings, Spook 
Site, Converse County, Wyoming, 18:18994 (R;US) 
Economic evaluation of inactive uranium mill tailings, Tuba City 
Site, Tuba City, Arizona, 18:18997 (R;US) 
Neutron Reactions 
The summary of evaluations of 'H, “He, ®Li, 7Li, °Be, 4N, 0 
and Mo for CENDL-2, 18:22007 (RA;CN) 
Physical Radiation Effects 
Radiation hardness of Mo/Si multilayers designed for use in a 
soft x- ray projection lithography system, 18:20301 (R;US) 
MOLYBDENUM BASE ALLOYS 
A history of tungsten- and molybdenum-base alloys, 18:20241 
(R;US) 
MOLYBDENUM SULFIDES 
Dry film lubricant evaluation: Final report, 18:20426 (R;US) 
Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, December 1992- 
February 1993, 18:18704 (R;US) 
MONAZITES 
Studies on biokinetics and radiation safety aspects of thorium, 
18:21631 (JA;IN) 
MONITORING 
See also AIR POLLUTION MONITORING 
BEAM MONITORING 
RADIATION MONITORING 
[Environmental monitoring and risk assessment, and the 
Second European Conference on Ecotoxicology, The Nether- 
lands]: Foreign trip report, May 4-23, 1992, 18:21251 (R;US) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
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MONITORING NETWORK 
See MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 

A dedicated compressor monitoring system employing current 
signature analysis, 18:18936 (R;US) 

Airborne Optical Tracking System Control System Design 
Study: Phase 1, Final report, 18:21063 (R;US) 

Research Division flammable gas system calibration procedure 
and stability studies, 18:20777 (R;US) 

MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCLONAL ANTIBODIES 

Research co-ordination meeting on labelling, quality control and 
clinical evaluation of monoclonal antibodies for scintigraphy, 
Kuala Lumpur, Malaysia, 9-13 September 1991, 18:21555 
(1;XA) 

Studies of platelet glycoproteins in patients with cerebrothrom- 
bosis using radiolabeled monocional antibodies, 18:21549 
(R;CN;In Chinese) 

MONOPOLIES 

The social costs to the US of monopolization of the world oil 

market, 1972-1991, 18:18876 (R;US) 
MONTE CARLO METHOD 

Experiences with different parallel programming paradigms for 
Monte Carlo particle transport leads to a portable toolkit for 
parallel Monte Carlo, 18:22106 (R;US) 

Multiprocessing MCNP on an IBM RS/6000 cluster, 18:22101 
(R;US) 

Speedup of MCACE, a Monte Carlo code for evaluation of 
shielding safety, by parallel computer, (2): Performance eval- 
uation on parallel computer with 512 cells, 18:22100 (R;JP;In 
Japanese) 

The impact of advances in computer technology on particle 
transport Monte Carlo, 18:22105 (R;US) 

MONTECUCCOLINO RB-3 REACTOR 

See RB-3 REACTOR 

MONTMORILLONITE 

Measurements of metal adsorption in oxide-clay mix- 
tures: “Competitive-additivity” among mixture components, 
18:19160 (R;US) 

MOROCCO 

Studies of the CNESTEN’s Nuclear Research Centre, 18:21242 

(I;MA;in French) 
MOS TRANSISTORS 

Effect of switched-bias bakes on the postirradiation electrical re- 
sponse of MOS devices, 18:21057 (R;US) 

Effects of device scaling and geometry on MOS radiation hard- 
ness assurance, 18:21060 (R;US) 

Hardness assurance and testing issues for bipolar/BiCMOS de- 
vices, 18:21058 (R;US) 

MOTORS 

See also ELECTRIC MOTORS 

Motor load study 190-C-process pump drive, 18:19835 (R;US) 
MOUND LABORATORY 

An aerial radiological survey of the EG&G Mound Applied Tech- 
nologies and surrounding area, Miamisburg, Ohio: Date of 
survey: June 1989, 18:21229 (R;US) 

MTR REACTOR 
Irradiation experiment at MTR, 18:19785 (R;US) 
MULLITE 

Oxidation behavior in reaction-bonded aluminum-silicon al- 

loy/alumina powder compacts, 18:20342 (R;US) 
MULTICHARGED IONS 

Dielectronic recombination measurements using the Electron 

Beam lon Trap, 18:22134 (R;US) 





Production of a high energy beam of multiply charged C™¢ 

ions, 18:20872 (R;FR) 
MULTIPHASE FLOW 

A four-field approach towards developing a mechanistic model 
for multiphase flow, 18:20703 (R;US) 

Characterization of multiphase fluid flow during air-sparged hy- 
drocyclone flotation by x-ray CT: Tenth quarterly report, 14 
November 1992-13 February 1993, 18:18666 (R;US) 

Recent results: NMR of multiphase flows, 18:20691 (RA;US) 

MULTIPLE SCATTERING 
Some formulae for estimating tracking errors, 18:20910 (RA;US) 
MULTIPLICATION FACTORS 
Analyses for neutron multiplication integral experiment of beryl- 
lium spheres, 18:22414 (R;CN;In Chinese) 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIVARIATE ANALYSIS 
Generating functions of multivariable generalized Bessel func- 
tions and Jacobi-elliptic functions, 18:22568 (R;IT) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE IONIZATION CHAMBERS 

Design for the SPES1 new chambers (Balance-sheet of proto- 

type tests and of simulations), 18:21022 (R;FR;In French) 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Capacitive charge division in centroid finding cathode readouts 
in MWPCs: Revision 1/93, 18:20985 (R;US) 

Status of the European fast RICH protoype, 18:21043 (RA;US) 

MUNICIPAL WASTES 
Data summary of municipal solid waste management alterna- 
tives: Volume 2, Exhibits, 18:20168 (R;US) 
MSW incineration: Mathematical modelling, 18:19426 (R;SE) 
MUNITIONS 

See ORDNANCE 
MUON-CATALYZED FUSION 

Producing »~d and yt in vacuum, 18:22267 (R;US) 
MUONIC ATOMS 

Exotic atoms and leptonic conservations: Technical progress re- 
port, February 1, 1990—January 31, 1991, 18:22137 (R;US) 

Exotic atoms: Technical progress report, February 1, 1992— 
January 31, 1993 (Univ. of Wyoming, Laramie, Wyoming), 
18:22138 (R;US) 

Muon transfer from hot muonic hydrogen atoms to neon, 
18:22139 (R;US) 

[Spin dependent phenomena in medium energy physics]: Tech- 
nical progress report, 18:21736 (R;US) 

MUONIUM 
Exotic atoms and leptonic conservations: Technical progress re- 
port, February 1, 1990—January 31, 1991, 18:22137 (R;US) 
MUONS 
See also MUONS MINUS 
MUONS PLUS 

Electron-positron annihilation into hadrons, 18:21874 (IA;IN) 

[Spin dependent phenomena in medium energy physics]: Tech- 
nical progress report, 18:21736 (R;US) 

MUONS MINUS 

Effect of electroweak effect and QCD on ratio R, 18:21873 (IA;IN) 
MUONS PLUS 

Effect of electroweak effect and QCD on ratio R, 18:21873 (IA;IN) 
MUSEUMS 

See EDUCATIONAL FACILITIES 
MUTAGENESIS 

Comparative mutagenesis of human cells in vivo and in vitro: 
Progress report, November 1, 1992—April 30, 1993, 18:21613 
(R;US) 

MUTSU REACTOR 

Outline of reactor physics tests conducted during the power-up 

tests in the nuclear ship MUTSU, 18:19612 (R;JP;In Japanese) 
MWD SYSTEMS 

Drilling surveillance and geomechanical experiments in deep 

boreholes in salt, 18:19094 (R;XE) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 


NATURAL GAS 
Chemical Composition 


MYCORRHIZAS 
Investigation of mycorrhizas and their accompanying microfungi 
in severely and less severely damaged spruce stands in 
North-Rhine Westphalia, 18:21660 (IA;DE;in German) 
MYOGLOBIN 
Laue diffraction protein crystallography at the National Syn- 
chrotron Light Source, 18:21341 (R;US) 


N 


N CODES 
NUMDEN: Calculating Atomic Number Densities for Uranium, 
18:22580 (CM;US) 
N-REACTOR 
N Reactor Shutdown Program Plan: Revision 3, Volume 1, 
18:19897 (R;US) 
Radionuclide discharge to the environment following January 
1978 fuel cladding failure, 18:19759 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 
Clean gasoline reforming with superacid catalysts: Quarterly re- 
port, July-September 1991, 18:18693 (R;US) 
Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly technical progress report for period ending December 
30, 1992, 18:18702 (R;US) 
NAPHTHALENE 
Internal reorganization energies of rotation, 18:20513 (RA;US) 
lons and excited states in radiolysis and photolysis, 18:20604 
(RA;US) 
NASA 
[The applicability and availability of former Soviet Union (FSU) 
space-related capabilities and facilities to energy-related 
space activities of DOE, DOD and NASA]: Foreign trip report, 
October 16-28, 1992, 18:20043 (R;US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
See NASA 
NATIONAL GOVERNMENT 
FEDIX: The on-line database retrieval service of government in- 
formation for colleges, universities, and other organizations: 
User's guide, Version 4.0/Release 2.1, 18:22636 (R;US) 
Transferring federally-funded technologies: New strategies for 
success, 18:22600 (R;US) 
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See USNIPER 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
Study on non-linear characteristics of density wave oscillation 
for a low pressure and low quality system with natural circula- 
tion, 18:20689 (R;CN;In Chinese) 
Study on the instability of flow drift and multichannel oscillation 
in a low pressure natural circulation system, 18:19639 
(R;CN;In Chinese) 
The effect of subcooled boiling on the dynamic instability of a 
natural circulation system, 18:19637 (R;CN;in Chinese) 
NATURAL GAS 
Boller Fuels 
Preliminary technical and economic feasibility of a natural gas 
storage/co-fired retrofit system, 18:18929 (RA;US) 
Chemical Composition 
Natural gas engine combustion and emissions, 18:20174 
(RA;US) 
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NATURAL GAS 
Combustion 


Combustion 

Emission control technologies for natural gas vehicles, 
18:20186 (RA;US) 

Natural gas engine combustion and emissions, 18:20174 
(RA;US) 

Compiled Data 

Natural gas monthly, February 1998, 18:18923 (R;US) 

Natural gas monthly, March 1993 (Contains Glossary.), 
18:18924 (R;US) 

Winter Fuels Report week ending, March 26, 1993 (Contains 
glossary), 18:18870 (R;US) 

Winter fuels report week ending, April 23, 1993 (Contains glos- 
sary), 18:18873 (R;US) 

Winter fuels report week ending, April 9, 1993 (Contains glos- 
sary), 18:18872 (R;US) 

Winter fuels report week ending, March 12, 1993 (Contains 
glossary), 18:18868 (R;US) 

Winter fuels report, week ending April 2, 1993 (Contains glos- 
sary), 18:18871 (R;US) 

Market 
Natural gas 1992: Issues and trends, 18:18925 (R;US) 
Unconventional gas systems analysis, 18:18922 (RA;US) 
Prices 

Gas supply perspectives: How ultimate is ultimate gas recov- 

ery?, 18:18882 (RA;US) 
Processing 

lon-exchange membranes for bulk separation of H»S and CO. 
from natural gas streams, 18:18908 (RA;US) 

Light alkane conversion processes - suprabiotic catalyst sys- 
tems for selective oxidation of light alkane gases to fuel 
oxygenates, 18:18910 (RA;US) 

Sulfur recovery from low-quality natural gas, 18:18916 (RA;US) 

Procurement 
Followup on audits of purchase of natural gas and natural gas 
pipeline lease, 18:18926 (R;US) 
Production 
Natural fracture systems studies, 18:18913 (RA;US) 
Reserves 

Can an independent gas producer compete in today’s market?, 
18:18883 (RA;US) 

Generation of deep gas in sedimentary basins, 18:18899 (RA;US) 

Reserves in western basins, 18:18886 (RA;US) 

Review of geologic controls on natural gas in cretaceous and 
tertiary tight-sandstone reservoirs, Uinta Basin, Utah and Col- 
orado, 18:18887 (RA;US) 

Steam Reformer Processes 

Trying to help the environment - more on the West Ukraine 

case, 18:19406 (R;AT) 
Storage 

IVECO low emission CNG engine for transit bus, 18:20173 

(RA;US) 
Thermal Efficiency 

A low emisions spark ignition natural gas 3306 Caterpillar en- 

gine, 18:20188 (RA;US) 
Underground Storage 

Winter fuels report week ending, February 19, 1993 (Contains 
Glossary.), 18:18866 (R;US) 

Winter fuels report, week ending February 12, 1993 (Contains 
Glossary and feature article on Midwest Propane Markets.), 
18:18865 (R;US) 

Winter fuels report, week ending February 5, 1992 (Contains 
Glossary.), 18:18864 (R;US) 

Winter fuels report, week ending March 19, 1993 (Contains 
Glossary.), 18:18869 (R;US) 

Winter fuels report, week ending March 5, 1993 (Contains Glos- 
sary.), 18:18867 (R;US) 

NATURAL GAS APPLIANCES 

See GAS APPLIANCES 
NATURAL GAS DEPOSITS 

See also NATURAL GAS FIELDS 


Can an independent gas producer compete in today’s market?, 


18:18883 (RA;US) 
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Deep crustal sediment study: Widespread precambrian layered 
rocks (sedimentary 7?) beneath the US midcontinent, 
18:18891 (RA;US) 

Deep source gas seismic survey - Washington state, 18:18898 
(RA;US) 

Generation of deep gas in sedimentary basins, 18:18899 (RA;US) 

Geologic atlas and database of major Appalachian gas plays, 
18:18900 (RA;US) 

Horizontal drilling in shallow, geologically complex reservoirs, 
18:18906 (RA;US) 

Horizontal drilling in the lower Glen Rose formation, Maverick 
County, Texas, 18:18907 (RA;US) 

Hydraulic fracture design optimization, 18:18903 (RA;US) 

Hydraulic fracturing of the Devonian Shale with a non-damaging 
fluid, 18:18888 (RA;US) 

Incremental natural gas resources through infield reserve 
growth/secondary natural gas recovery, 18:18885 (RA;US) 
Multi-strata exploration and production study, 18:18889 (RA;US) 

Natural fracture systems studies, 18:18913 (RA;US) 

Potential for deep natural gas resources in eastern Gulf of Mex- 
ico, 18:18890 (RA;US) 

Reserves in western basins, 18:18886 (RA;US) 

Review of geologic controls on natural gas in cretaceous and 
tertiary tight-sandstone reservoirs, Uinta Basin, Utah and Col- 
orado, 18:18887 (RA;US) 

Selecting major Appalachian basin gas plays, 18:18884 (RA;US) 


NATURAL GAS DISTRIBUTION SYSTEMS 
Natural gas 1992: Issues and trends, 18:18925 (R;US) 


NATURAL GAS FIELDS 

Drilling and early testing of a sidetrack from the slant hole com- 
pletion test well, 18:18902 (RA;US) 

Methane hydrate potential and development of a shallow gas 
field in the Arctic: The Walakpa field, north slope, Alaska, 
18:18893 (RA;US) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 


NATURAL GAS HYDRATE DEPOSITS 

Gas hydrate reservoir characteristics and economics, 18:18892 
(RA;US) 

Geology, reservoir engineering and methane hydrate potential 
of the Walakpa Gas Field, North Slope, Alaska: Final report, 
18:18920 (R;US) 

Ground movements associated with gas hydrate production, 
18:18901 (RA;US) 

Hydrate detection, 18:18895 (RA;US) 

Methane hydrate potential and development of a shallow gas 
field in the Arctic: The Walakpa field, north slope, Alaska, 
18:18893 (RA;US) 

The sensitivity of seismic responses to gas hydrates, 18:18894 
(RA;US) 

NATURAL GAS INDUSTRY 

An overview of naturally occurring radioactive materials 
(NORM) in the petroleum industry, 18:18877 (R;US) 

Gas supply perspectives: How ultimate is ultimate gas recov- 
ery?, 18:18882 (RA;US) 

Natural gas 1992: Issues and trends, 18:18925 (R;US) 

Overview of the Gas Research Institute (GRI) natural gas sup- 
ply environmental program, 18:18927 (RA;US) 

Profiles of foreign direct investment in US energy, 1991, 
18:20014 (R;US) 

US energy industry financial developments, 1992 Fourth Quarter 
(Contains a list of petroleum companies.), 18:18874 (R;US) 

US energy industry financial developments, 1992 third quarter, 
18:20079 (R;US) 

US-Soviet oil and gas joint ventures, 18:18875 (R;US) 

NATURAL GAS PROCESSING PLANTS 
IGT natural gas processing research, 18:18917 (RA;US) 
NATURAL GAS WELLS 

Can an independent gas producer compete in today’s market?, 
18:18883 (RA;US) 

Drilling and early testing of a sidetrack from the slant hole com- 
pletion test well, 18:18902 (RA;US) 





Geohydrologic feasibility study of the San Juan Basin for the po- 
tential applicability of Jack W. Mclintyre’s patented tool, 
18:18921 (R;US) 
Horizontal drilling in shallow reservoirs, 18:18905 (RA;US) 
Horizontal drilling in shallow, geologically complex reservoirs, 
18:18906 (RA;US) 
Horizontal drilling in the lower Glen Rose formation, Maverick 
County, Texas, 18:18907 (RA;US) 
Horizontal well site evaluations in eastern Ohio, eastern Col- 
orado, and western Texas, 18:18896 (RA;US) 
Hydraulic fracturing of the Devonian Shale with a non-damaging 
fluid, 18:18888 (RA;US) 
Measurement-while-drilling (MWD) development for air drilling, 
18:18904 (RA;US) 
Methane hydrate potential and development of a shallow gas 
field in the Arctic: The Walakpa field, north slope, Alaska, 
18:18893 (RA;US) 
Multi-strata exploration and production study, 18:18889 (RA;US) 
NATURAL GASOLINE PLANTS 

See NATURAL GAS PROCESSING PLANTS 
NATURAL RADIOACTIVITY 

Seventh annual report of RADMIL 1991/92, 18:21240 (R;GB) 
NAVAL RESEARCH LABORATORY 

Research on high power, CW relevant gyrotrons at the Naval 

Research Laboratory, 18:22319 (RA;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
Examination of wall functions for a Parabolized Navier-Stokes 
code for supersonic flow, 18:22156 (R;US) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 133 

Nuclear structure models: Applications and development: 
Progress report, July 1, 1992—April 30, 1993 (Department of 
Physics, Tennessee Technological University, Cookeville, 
Tennessee), 18:21941 (R;US) 

NEODYMIUM BORIDES 

A particle rotation technique for producing very high coercivity 
magnetic stripes, 18:19349 (R;US) 

Improvement of azimuthal homogeneity in permanent-magnet 
bearing rotors, 18:22204 (R;US) 

NEODYMIUM COMPOUNDS 
See also NEODYMIUM BORIDES 
NEODYMIUM OXIDES 

Place of Li atoms in Nd2CuO,_, lattice, 18:22185 (IA;RU;In 
Russian) 

Study of NdzCuO,_ crystal structure, 18:22167 (IA;RU;in Rus- 
sian) 

NEODYMIUM LASERS 

An analytic model for calculating pump-induced wavefront dis- 
tortions in laser slabs, 18:20753 (R;US) 

Design of the Nova Upgrade laser system for ignition fusion ex- 
periments, 18:22510 (R;US) 

Design, development and characterization studies of a large aper- 
ture high power Nd : glass rod amplifier stage, 18:22412 (R;IN) 

Development of a table-top, 10-TW laser, 18:22411 (RA;US) 

Phase conjugation in a high power regenerative laser amplifier 
system, 18:20747 (R;US) 

[Cutting parameters with Lasag lasers]: Foreign trip report, 
February 23—March 2, 1993, 18:20720 (R;US) 

NEODYMIUM OXIDES 
The electronic properties of rare-earth ions 
Tesuperconductors, 18:20539 (RA;US) 
NEON 
Full-Cl, 18:20531 (RA;US) 
On s-like window resonances, 18:20593 (RA;US) 
NEON 20 
Nuclear masses from quark shell model, 18:21829 (1A;IN) 
Thermal diffusion of polyatomic gases, 18:20568 (RA;US) 


in high- 


NEUTRAL CURRENTS 


NEON IONS 

Polarization dependence of the ionization of helium and neon by 

120 femtosecond pulses at 614 nm, 18:22136 (R;US) 
NEOPLASMS 

Cancer and the genome exposure reaction, 18:21516 (RA;US) 

Development of alpha-emitting radiopharmaceuticals for ther- 
apy, 18:21544 (RA;US) 

Hormone receptor binding drugs for diagnosis and treatment of 
malignancy, 18:21546 (RA;US) 

Monoclonal antibodies for diagnosis and therapy, 18:21545 
(RA;US) 

Progress and needs in molecular cytogenetics, 18:21454 
(RA;US) 

Quadrant Ill RFI draft report: Tables, Appendix A-Plates: Vol- 
ume 2, 18:19153 (R;US) 

Use of BEIR V and UNSCEAR 1988 in radiation risk assessment: 
Lifetime total cancer mortality risk estimates at low doses and 
low dose rates for low-LET radiation, 18:21638 (R;US) 

NEPTUNIUM 

Dependence of radionuclide sorption on sample grinding, sur- 
face area, and water composition, 18:19128 (R;US) 

Neptunium retardation with tuffs and groundwaters from Yucca 
Mountain (Yucca Mountain Project), 18:19129 (R;US) 

NEPTUNIUM 236 

Cyclotron production of radionuclides for research, 18:20616 

(RA;US) 
NEPTUNIUM 237 

Evaluation of neutron nuclear data of 2°7Np for CENDL-2, 
18:22006 (RA;CN) 

Status of transmutation, 18:19104 (RA;XA) 

NERVE CELLS 

Dynamical behaviour of the firing in coupled neuronal system, 

18:21588 (R;XA) 
NERVOUS SYSTEM DISEASES 

Strategies for the development of a gene map of human chro- 

mosome 4, 18:21360 (RA;US) 
NET TOKAMAK 

Applications of advanced materials for manufacturing of compo- 
nents of experimental devices for controlled nuclear fusion 
research, 18:22447 (R;IT) 

Parametric decay instability for LH wave in large devices, 
18:22279 (R;IT) 

Requirements for reactor-relevant testing of tritium release be- 
haviour for a ceramic blanket in NET, 18:22467 (IA;DE) 

Risk analyses of nuclear power plants, 18:19526 (R;NL;In Dutch) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 

A dynamic node architecture scheme for backpropagation neu- 
ral networks, 18:22558 (R;US) 

Bounding the Vapnik—Chervonenkis dimension of concept 
classes parameterized by real numbers, 18:22606 (R;US) 

Chaotic time series prediction using artificial neural networks, 
18:22557 (R;US) 

Correlations recognition between subnets in biological neural 
networks, 18:22569 (R;IT) 

Statistical and optimization methods to expedite neural network 
training for transient identification, 18:19903 (R;US) 

The importance of input variables to a neural network fault- 
diagnostic system for nuclear power plants, 18:19522 (R;US) 

[Travel tc France on applying Artificial Neural Network tech- 
niques to improve high-energy physics detector systems]: 
Foreign trip report, January 11-19, 1992, 18:21036 (R;US) 

NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION 

Low Z impurity ion extraction from TFTR ion sources, 18:22499 
(R;US) 

Studies on cooling by liquid helium in a large-scale cryopump of 
the neutral beam injector and its pumping performances of 
hydrogen gas and helium gas, 18:22491 (R;JP;in Japanese) 

NEUTRAL CURRENTS 
See also WEAK NEUTRAL CURRENTS 
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NEUTRAL CURRENTS 


Reconstruction of (x,Q*) and extraction of structure functions in 

neutral current scattering at HERA, 18:21800 (R;NL) 
NEUTRAL PARTICLES 
Detection of cold gas releases in space via low energy neutral 
atom imaging, 18:20209 (R;US) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRINO OSCILLATION 

Neutrinos oscillations research near a nuclear reactor. Study of 
background components and experimental data analysis in 
Bugey Ill experiment, 18:21875 (R;FR;in French) 

Pontecorvo's original oscillations revisited, 18:21909 (R;XA) 

NEUTRINO-ELECTRON INTERACTIONS 

Measurement of W-Z interference from neutrino-electron scat- 

tering, 18:21886 (R;US) 
NEUTRINOS 

See also SOLAR NEUTRINOS 

Neutrino mass, 18:21924 (R;US) 

Neutrino masses in superstring derived standard-like models, 
18:21810 (R;IL) 

NEUTRON ABSORBERS 
RCCAs in French 900 MW(e) nuclear plants: Experience and 
strategy, 18:19730 (RA;XA) 
NEUTRON ACTIVATION ANALYSIS 
NACT, a neutron activation screening code, 18:22522 (R;US) 
NEUTRON BEAMS 

Irradiation facilities at the Advanced Neutron Source, 18:19761 
(RA;US) 

Low-temperature neutron irradiation, 18:19764 (RA;US) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Biomedical applications of two- and three-dimensional determin- 
istic radiation transport methods, 18:21640 (RA;US) 

[Clinical trials with boron neutron capture therapy]: Foreign trip 
report, November 26-28, 1992, 18:21552 (R;US) 

NEUTRON DETECTION 

Studies of nuclei using radioactive beams: Progress report, May 
1988—July 1989 (Space Astronomy Lab., Univ. of Florida, 
Gainesville, Florida), 18:20997 (R;US) 

NEUTRON DETECTORS 
See also HE-3 COUNTERS 
THRESHOLD DETECTORS 
Combination TLD/TED dose assessment, 18:21041 (R;US) 
Detectors, 18:22165 (RA;US) 
NEUTRON DIFFRACTOMETERS 
Powder/liquids diffraction, 18:22162 (RA;US) 
NEUTRON DIFFUSION EQUATION 
Direct solution of the mathematical adjoint equations for an in- 
terface current nodal formulation, 18:22092 (R;US) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON EMISSION 

Investigation of prescission neutron emission from mass and 
total kinetic energy selected fission fragments in 
sup(235)U(n" f), 18:22048 (IA;IN) 

Multtiplicities of the emitted neutron and light charged-particles in 
multifragmentation process, 18:22050 (IA;IN) 

NEUTRON EVAPORATION 
See NEUTRON EMISSION 
NEUTRON FLUX 

Calculation of neutron field generated at thick Li target bom- 
barded with 10-40 MeV deuterons for energy selective 
neutron irradiation test facility, 18:22099 (R;JP) 

Experimental evaluation of an instrumented synthesis method 
for the real-time estimation of reactivity: Progress report, 1 
July 1992-31 December 1992, 18:19645 (R;US) 

The dependence of the neutron irradiation response of ceramic 
and intermetallic materials on the form of the flux spectrum, 
18:20225 (RA;US) 

NEUTRON FLUX DENSITY 

See NEUTRON FLUX 
NEUTRON HEATING 

See RADIATION HEATING 
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NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON PROBES 

Computer analyses support of an active neutron moisture probe 

for the Hanford Site tanks, 18:19204 (R;US) 
NEUTRON REACTIONS 

See aiso THERMAL FISSION 

ACTV-FUS/INT. The International Library of Neutron Activation 
Cross-Section Data for Fusion Reactor Application. (FENDL 
Activation Sublibrary), 18:22022 (R;XA) 

BROND-2. Russian evaluated neutron data library: Summary 
documentation, 18:22018 (R;XA) 

Beta and gamma decay heat measurements between 0.1s— 
50,000s for neutron fission of 2°5U, 25°U and 23°Pu: Progress 
report, June 1, 1992—February 28, 1993, 18:22013 (R;US) 

FENDL multigroup libraries, 18:22639 (R;XA) 

Fusion blanket neutronics studies at Trombay, 18:22453 (IA;IN) 

HEINBE; the calculation program for helium production in beryl- 
lium under neutron irradiation, 18:22080 (R;JP;In Japanese) 

INGDB-90. The International Neutron Nuclear Data Base for 
geophysics applications, 18:22021 (R;XA) 

investigation of P-even asymmetry of 295U fission fragment 
emission relatively to the direction of slow neutrons with the 
energies of 1-136 eV, 18:22088 (R;RU;In Russian) 

JENDL-3. The Japanese evaluated nuclear data library: Sum- 
mary of contents, 18:22020 (R;XA) 

Modifications of the EFF-2 °Be evaluation, 18:22093 (R;NL) 

Neutron capture cross sections and gamma-ray strength func- 
tions, 18:22094 (R;NL) 

Neutron transmission measurements on '*'Sb, 1Sb, 14°Ce 
and '42Ce in the resonance region, 18:22081 (R;JP) 

Nuclear data for unstable isotopes, 18:21972 (R;FR) 

NEUTRON SOURCE FACILITIES 

[The Italian National Research Council Annual Meeting on Neu- 
tron Spectroscopy and to present an invited paper on the 
Advanced Neutron Source]: Foreign trip report, February 15, 
1992—February 28, 1992, 18:22171 (R;US) 

[Travel to Denmark to discuss U3Si2-Al dispersion fuel for the 
Advanced Neutron Source]: Foreign trip report, September 
25—October 2, 1992, 18:19401 (R;US) 

NEUTRON SOURCES 

Design of intense neutron source for fusion material study and 
the role of universities, 18:22496 (R;JP;In Japanese) 

INGDB-90. The International Neutron Nuclear Data Base for 
geophysics applications, 18:22021 (R;XA) 

Neutron sources for America’s future: Report of the Basic En- 
ergy Sciences Advisory Committee Panel on Neutron 
Sources, 18:19771 (R;US) 

Structural response of reactor fuel plates to coolant flow, 
18:19770 (R;US) 

[Intense neutron sources for fusion materials studies]: Foreign 
trip report, September 18—October 2, 1992, 18:22497 (R;US) 

NEUTRON SPECTRA 

Calculation of neutron field generated at thick Li target bom- 
barded with 10-40 MeV deuterons for energy selective 
neutron irradiation test facility, 18:22099 (R;JP) 

NEUTRON SPECTROMETERS 

Three-axis spectrometer 
(RA;US) 

NEUTRON SPECTROSCOPY 

[The Italian National Research Council Annual Meeting on Neu- 
tron Spectroscopy and to present an invited paper on the 
Advanced Neutron Source]: Foreign trip report, February 15, 
1992—February 28, 1992, 18:22171 (R;US) 

NEUTRON STARS 

Equation of state, mass and radius for neutron stars, 18:21944 
(R;XA) 

NEUTRON TRANSPORT 

Comparison of analytical transport and stochastic solutions for 
neutron slowing down in an infinite medium, 18:22095 (R;US) 

Neutron transport for ignitor neutron diagnostics, 18:22281 (R;IT) 

NEUTRON-RICH ISOTOPES 

B-decay half-lives of neutron-rich isotopes of Fe, Co, Ni involved 

in the beginning of the r-process, 18:21967 (R;FR) 


(TAS)/backscattering, 18:22159 





Investigation of very neutron-rich Fe, Co and Ni isotopes en- 
countered along the r-process path, 18:21966 (R;FR) 

New very neutron-rich isotopes of Ni, Co and Fe, 18:21968 (R;FR) 

NEUTRONS 
See also COLD NEUTRONS 
FAST NEUTRONS 

Multiplicities of the emitted neutron and light charged-particles in 
multifragmentation process, 18:22050 (IA;IN) 

Neutron scattering (Progress-Report) January - December 
1992, 18:22102 (R;CH;In English, German) 

On the neutron EDM search in the Laue diffraction by the crystal 
without a centre of symmetry, 18:21925 (R;RU) 

Single crystal diffraction, 18:22161 (RA;US) 

Small-angle scattering and reflectometry, 18:22163 (RA;US) 

Time-of-flight, 18:22160 (RA;US) 

[Spin dependent phenomena in medium energy physics]: Tech- 
nical progress report, 18:21736 (R;US) 

[Travel to Japan to attend an international symposium on the use 
of neutrons as microscopic probes held at Mito, Ibaraki, Japan]: 
Foreign trip report, March 6-20, 1993, 18:22173 (R;US) 

NEVADA 

Methodologies for selecting industries for regions and communi- 
ties: A critical evaluation of the Las Vegas target industry 
analysis, 18:19008 (R;US) 

Technical evaluation of available state of Nevada survey instru- 
ments, 18:19009 (R;US) 

NEVADA TEST SITE 
Aerial Surveying 

Digital maps of surface effects from nuclear explosions at the 

Nevada Test Site, 18:21122 (RA;US) 
Archaeology 

Archaeological data recovery related to the U20at project, Nye 
County, Nevada, 18:20016 (R;US) 

Archaeological investigations for sample unit U19an, Nevada 
Test Site, Nye County, Nevada, 18:20017 (R;US) 

Inter and intrasite analyses of cultural materials from U20aw, Nye 
County, Nevada: Technical report No. 66, 18:20018 (R;US) 

Contamination 

Estimation of hydrologic transport of radionuclides from below 
water table tests using analytic models, 18:21118 (RA;US) 

The hydrogeologic view of containment, 18:21117 (RA;US) 

Contamination Regulations 
The hydrogeologic view of containment, 18:21117 (RA;US) 
Geology 

Gravity and magnetic data of Fortymile Wash, Nevada Test Site, 

Nevada, 18:19193 (R;US) 
Geophysical Surveys 

A preliminary guidebook for identifying stratigraphic contacts at 

the Nevada Test Site, 18:21123 (RA;US) 
Gravity Surveys 
Gravity and magnetic data of Fortymile Wash, Nevada Test Site, 
Nevada, 18:19193 (R;US) 
Ground Motion 
Surface ground motion vector database, 18:21121 (RA;US) 
Hydrology 

Detecting and modeling persistent self-potential anomalies from 
underground nuclear explosions at the Nevada Test Site, 
18:21116 (RA;US) 

Magnetic Surveys 

Gravity and magnetic data of Fortymile Wash, Nevada Test Site, 

Nevada, 18:19193 (R;US) 
Mapping 

Digital maps of surface effects from nuclear explosions at the 

Nevada Test Site, 18:21122 (RA;US) 
Radiation Monitoring 

Addendum to environmental monitoring plan Nevada Test Site 

and support facilities, 18:19066 (R;US) 
Site Characterization 

Problems in siting deep emplacement holes in northern Yucca 

Flat, 18:21126 (RA;US) 
Stratigraphy 

A preliminary guidebook for identifying stratigraphic contacts at 

the Nevada Test Site, 18:21123 (RA;US) 


NICKEL COMPOUNDS 


Borehole sloughing in alluvium in the northern part of the Yucca 
Flat Basin, Nevada Test Site, 18:21125 (RA;US) 

Los Alamos Geologic Support Group's stratigraphic database 
and mapping applications for LANL use areas of Yucca Flat, 
Nevada Test Site, 18:21120 (RA;US) 

Problems in siting deep emplacement holes in northern Yucca 
Flat, 18:21126 (RA;US) 

NEW BRUNSWICK 
Deformed glacial deposits of Passamaquoddy Bay area, New 
Brunswick: Products of seismic shaking?, 18:21690 (R;CA) 
NEW ENGLAND 
See USA 
NEW ZEALAND 
Validation of hydrogeochemical codes using the New Zealand 
geothermal system, 18:19187 (R;US) 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICKEL 

B-decay half-lives of neutron-rich isotopes of Fe, Co, Ni involved 
in the beginning of the r-process, 18:21967 (R;FR) 

Ceramic catalyst supports: Hydrous metal oxide ion-exchange 
supports for direct coal liquefaction, 18:18726 (RA;US) 

Cluster research within the Theory Institute, 18:20529 (RA;US) 

Investigation of very neutron-rich Fe, Co and Ni isotopes en- 
countered along the r-process path, 18:21966 (R;FR) 

New very neutron-rich isotopes of Ni, Co and Fe, 18:21968 (R;FR) 

Plating under reduced pressure, 18:20297 (R;US) 

Preliminary characterization of materials for a reactive transport 
model validation experiment, 18:19170 (R;US) 

The evaluation of neutron data for natural nickel, 18:21993 
(RA;CN) 

NICKEL 58 BEAMS 

Applications of multiple-ion irradiations to metals, ceramics, and 

polymers, 18:19388 (IA;JP) 
NICKEL 58 REACTIONS 

The decay modes of proton drip-line nuclei with A between 42 

and 47, 18:21965 (R;FR) 
NICKEL 58 TARGET 

Double differential neutron emission cross-sections of sup(58)Ni 
and sup(209)Bi at 14.1 MeV, 18:21971 (IA;IN) 

Level density dependent neutron emission spectra and multi- 
particle reaction cross-sections of sup(58)Ni, sup(181)Ta and 
sup(209)Bi, 18:22036 (IA;IN) 

NICKEL ALLOYS 
See also ALLOY-FE46NI33CR21 
KOVAR 
NICKEL BASE ALLOYS 

Corrosion fatigue of iron-chromium-nickel alloys: Fracture me- 
chanics and chemistry: Progress report, 1 January 1990-30 
November 1990, 18:20248 (R;US) 

Ordering and displacive transformations in Ni-Al alloys, 
18:20303 (R;US) 

Radiation effects in FCC metals and intermetallic compounds: A 
molecular dynamics computer simulation study, 18:20302 
(R;US) 

Statics of phase transformation in Ni-Al, Ni-Ti and Cu-Zn: A first 
principles study, 18:20295 (R;US) 

NICKEL BASE ALLOYS 

Experimental studies of the structure of grain boundaries: 
Progress report, 18:20246 (R;US) 

Order-disorder transformations in Ni-Al alloys, 18:20298 (R;US) 

Reactive sintering of NigAl intermetallic alloys under compres- 
sive stress, 18:20240 (R;US) 

NICKEL COMPLEXES 
Synchrotron investigation of excited states, 18:20589 (RA;US) 
NICKEL COMPOUNDS 

See also NICKEL SULFIDES 

Chemical probes of metal cluster structure, 18:20517 (RA;US) 

Dynamics of cluster-molecule interactions, 18:20524 (RA;US) 

Kinetics of cluster reactions, 18:20518 (RA;US) 

Metal cluster-rare gas van der Waals complexes: A microscopic 
model of physisorption, 18:20521 (RA;US) 

Physisorption processes, 18:20519 (RA;US) 
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NICKEL COMPOUNDS 


Structure, phases, and phase changes of nickel clusters from 

an embedded-atom potential, 18:20525 (RA;US) 
NICKEL SULFIDES 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly technical progress report for period ending December 
30, 1992, 18:18702 (R;US) 

Structural studies of catalytic nanoparticles, 18:18729 (RA;US) 

NIM 
See NUCLEAR INSTRUMENT MODULES 
NIOBATES 

Lithium niobate processing and testing: End of year report for 

FY92, 18:20746 (R;US) 
NIOBIUM 

Effect of metallic-coating properties on the tribology of coated 
and oil-lubricated ceramics, 18:20307 (R;US) 

Measurement of implanted nitrogen layer-by-iayer profiles by in- 
elasticcally reflected electron spectroscopy, 18:22197 
(IA;RU;In Russian) 

Neutron data evaluation for natural niobium, 18:21996 (RA;CN) 

NIOBIUM 93 TARGET 

Computed excitation functions of sup(93)Nb for 1 to 20 MeV 
neutrons, 18:22037 (1A;IN) 

Description of flux effects and particle production in relativistic 
heavy ion collisions, 18:22017 (R;DE;ln German) 

Spin flip effects in pion nucleus interactions, 18:22084 (R;US) 

Study of evaporation spectra of protons and alpha particles from 
compound nuclei in mass region = 110, 18:22035 (IA;IN) 

NIOBIUM BASE ALLOYS 

Development of CroNb alloys for high-temperature applications, 
18:18752 (RA;US) 

High-temperature oxidation of Cr-CroNb alloys, 
(RA;US) 

NIOBIUM COMPOUNDS 
See also NIOBATES 
The optical response of niobium clusters, 18:20522 (RA;US) 
NIPER 
See US NIPER 
NITRATES 
See also AMMONIUM NITRATES 
PETN 
TITANIUM NITRATES 

Calculation of reaction energies and adiabatic temperatures for 
waste tank reactions: Waste Tank Safety Program, 18:19150 
(R;US) 

Reactions of NO3/NO20¢, with biogenic organic hydrocarbons 
(FP10), 18:21155 (1A;DE;In German) 

NITRIC ACID 

FesAl-type iron aluminides: Aqueous corrosion properties in a 
range of electrolytes and slow-strain-rate ductilities during 
aqueous corrosion, 18:18746 (RA;US) 

Mediated electrochemical oxidation of Rocky Flats combustible 
low level mixed wastes, 18:19186 (R;US) 

NITRIC OXIDE 

Flash photolysis-shock tube studies of chemical reactions, 

18:20590 (RA;US) 
NITRILES 

Environmental effects of fog oil and CS usage at the Combat Ma- 

neuver Training Center, Hohenfels, Germany, 18:21653 (R;US) 
NITRITES 

Cakculation of reaction energies and adiabatic temperatures for 
waste tank reactions: Waste Tank Safety Program, 18:19150 
(R;US) 

NITRO COMPOUNDS 

See also TNT 

lon Mobility Spectroscopy as a means of detecting explosives in 
soil samples, 18:21098 (R;US) 

NITROGEN 

Chemical probes of metal cluster structure, 18:20517 (RA;US) 

Flash photolysis-shock tube studies of chemical reactions, 
18:20590 (RA;US) 

investigations on the contribution of sulfur and nitrogen deposi- 
tion to soil acidification, 18:21215 (IA;DE;in German) 

Thermal diffusion of polyatomic gases, 18:20568 (RA;US) 


18:18753 
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Upper ocean model of dissolved atmospheric gases: Annual re- 
port, 1 August 1991-31 July 1992, 18:21293 (R;US) 
NITROGEN 14 
Nuclear masses from quark shell model, 18:21829 (IA;IN) 
The summary of evaluations of 'H, *He, ®Li, ’Li, Be, 4N, *O 
and Mo for CENDL-2, 18:22007 (RA;CN) 


NITROGEN 14 TARGET 
(c,*:7Li) reactions in nuclei of 1p- and (2s-1d)-shells, 18:22083 
(R;UA;In Russian) 
NITROGEN 15 TARGET 
(a,5-’Li) reactions in nuclei of 1p- and (2s-1d)-shells, 18:22083 
(R;UA;in Russian) 
NITROGEN DIOXIDE 
Development of advanced NO, control concepts for coal-fired 


utility boilers: Quarterly technical progress report No. 8, July 
1, 1992—September 30, 1992, 18:19506 (R;US) 


NITROGEN ISOTOPES 
See also NITROGEN 14 


Carbon and nitrogen isotope studies in an arctic aquatic ecosys- 
tem, 18:21291 (R;US) 


NITROGEN NITRIDES 
See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 


Adsorption 


Simultaneous post combustion removal of sulfur and nitrogen 
oxides: Final report, 18:18775 (R;US) 


Air Pollution Abatement 
Combustion properties of coal-char blends: No, emission char- 
acteristics: Technical report, December 1, 1992—February 28, 
1993, 18:18818 (R;US) 
Status of flue-gas treatment technologies for combined 
SO2/NO, reduction, 18:19498 (R;US) 


Air Pollution Control 

Control of coal combustion SO2and NO, emissions by in- boiler 
injection of CMA: Second quarterly project status report, 1 
January 1993-31 March 1993, 18:19520 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boiler: Quarterly technical progress report No. 7, April 1, 
1992—June 30, 1992, 18:19507 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers: Quarterly technical progress report No. 8, July _ 
1, 1992—September 30, 1992, 18:19506 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler system: Technical progress report No. 1, August- 
December 1992, 18:19518 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 22, January 1—March 31, 1993, 18:18802 
(R;US) 

Full-Scale Demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 7, April 1, 1992—-June 30, 1992, 18:19510 
(R;US) 

Industrial pulverized coal low NO, burner: Phase 1, Second 
quarterly technical progress report, 1 April 1992-31 March 
1993, 18:19517 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Third quarterly technical progress report 1992, 
18:19501 (R;US) 

Modernization of coal-fired power stations in northern Bohemia- 
influence and improvement of environmental conditions, 
18:19499 (RA;US) 

NO, and CO emissions from a pulse combustor operating in a 
lean premixed mode, 18:18823 (R;US) 


Atmospheric Chemistry 


Reactions of NO3/NO20s with biogenic organic hydrocarbons 
(FP10), 18:21155 (IA;DE;in German) 





Biodegradation 

Microbial reduction of SOz and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, September 
11, 1991—December 11, 1992, 18:19502 (R;US) 

Biological Repair 

Nitrogen-assimilation and protein synthesis rates in spruces in 
relation to the 'new-type’ forest decline, 18:21671 (IA;DE;In 
German) 

Biological Stress 

Nitrogen-assimilation and protein synthesis rates in spruces in 
relation to the ’new-type’ forest decline, 18:21671 (IA;DE;In 
German) 

Chemical Reaction Yield 

Radiation chemistry of high-level wastes ANL/CHM task force 

on gas generation in waste tanks, 18:19001 (RA;US) 
Chemical Reactions 

Reactions of NO3/NO20s with biogenic organic hydrocarbons 

(FP10), 18:21155 (IA;DE;in German) 
Deposition 

Nitrogen-assimilation and protein synthesis rates in spruces in 
relation to the ’new-type’ forest decline, 18:21671 (IA;DE;In 
German) 

Detection 

[Unsegmented continuous-flow sample processing and electro- 
chemical detection of gaseous species]: Final report, March 
1, 1985—February 28, 1991, 18:20468 (R;US) 

Proteins 

Nitrogen-assimilation and protein synthesis rates in spruces in 
relation to the 'new-type’ forest decline, 18:21671 (IA;DE;In 
German) 

Selective Catalytic Reduction 

Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Third quarterly technical progress report 1992, 
18:19501 (R;US) 

NITRONIC 40 
See STAINLESS STEEL-21-6-9 
NITROUS ACID 

Assessment of human exposure effects of nitrous acid, 

18:21679 (R;DK) 
NITROUS OXIDE 

Flash photolysis-shock tube studies of chemical reactions, 
18:20590 (RA;US) 

Microbial reduction of SO. and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, June 11, 
1992—September 11, 1992, 18:19503 (R;US) 

NMR 

See NUCLEAR MAGNETIC RESONANCE 
NOBLE GASES 

See RARE GASES 
NOK-1 REACTOR 

See BEZNAU-1 REACTOR 
NONAXIAL NUCLEI 

See DEFORMED NUCLEI! 
NONLEPTONIC DECAY 

See WEAK HADRONIC DECAY 
NONLINEAR PLASMA INSTABILITIES 

See PARAMETRIC INSTABILITIES 
NONRADIOACTIVE WASTES 

See also CHEMICAL WASTES 

Application of electron beams to environmental conservation 
technology, 18:19386 (IA;JP) 

NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY 
Nova Upgrade mission and design, 18:22511 (R;US) 
NPR REACTOR 
See N-REACTOR 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 


NUCLEAR EXPLOSIONS 


NSLS 
Adaptive optics for high power beam lines using diamond crystal 
monochromators, 18:20838 (R;US) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CHEMISTRY 

Progress report from the Studsvik Neutron Research Laboratory 
1987-89, 18:22543 (R;SE) 

Progress report from the Studsvik Neutron Research Laboratory 
1990-91, 18:22544 (R;SE) 

NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Communication of nuclear data progress: No.6 (1991), 
18:21977 (R:CN) 

Compilation of requests for nuclear data, 18:21934 (R;US) 

ENDF utility codes version 6.8, 18:22638 (R;XA) 

JENDL-3. The Japanese evaluated nuclear data library: Sum- 
mary of contents, 18:22020 (R;XA) 

[Travel to Japan with regard to a set of nuclear data for the mi- 
nor actinide burner reactor program at JAERI]: Foreign trip 
report, March 28—April 15, 1992, 18:19137 (R;US) 

NUCLEAR DECAY 

See also SPONTANEOUS FISSION 

ENDF/B-6 decay data library: Summary of contents, 18:21962 
(R;XA) 

NUCLEAR DISARMAMENT 

Superpower nuclear minimalism in the post-Cold War era?: Re- 
vised, 18:20205 (R;US) 

The role of congress in future disposal of fissile materials from 
dismantled nuclear weapons, 18:20201 (RA;US) 

NUCLEAR EMULSIONS 

Dependence of the characteristics of clusters on target size in 
particle-emulsion collisions, 18:22025 (IA;IN) 

Emission of low energy particles in sup(32)S-emulsion interac- 
tions at 200 A GeV energy, 18:22065 (1A;IN) 

Evidence of short mean free path and fractality of projectile frag- 
ments in heavy-ion interaction, 18:22061 (IA;IN) 

Forward backward correlations, 18:22056 (IA;IN) 

Fragmentation studies in sup(40)Ar-emulsion interactions at 1.8 
A GeV, 18:22064 (1A;IN) 

High resolution study of helium projectile fragments emitted in 
sup(32)S-emulsion of helium collisions at 200 A GeV, 
18:22055 (IA;IN) 

Multiplicity correlations in nucleus-nucleus collisions, 18:22067 
(IA;IN) 

Non-statistical fluctuations in relativistic heavy-ion collisions, 
18:22066 (IA;IN) 

NUCLEAR ENERGY 

Global nuclear energy system— thorium molten-salt nuclear en- 
ergy synergetics, 18:19601 (IA;IN) 

ICENES '91:Sixth international conference on emerging nuclear 
energy systems: Program and abstracts, 18:20051 (R;US) 

The role and position of nuclear energy in the long-term energy 
supply of China, 18:19625 (R;CN;In Chinese) 

U.S. energy policy: The nuclear energy option, 18:20055 (RA;US) 

[Discussions on the peaceful uses of nuclear energy with Mo- 
roccan nuclear officials]: Foreign trip report, February 6-13, 
1993, 18:20052 (R;US) 

NUCLEAR ENGINEERING 

Advanced computing technologies and opportunities in nuclear 

science and engineering, 18:19643 (R;US) 
NUCLEAR EXPLOSION DETECTION 

Computer modeling of low pressure laboratory experiments on 
indiana limestone and Sierra white granite and the implica- 
tions for yield estimation, 18:21142 (R;US) 

NUCLEAR EXPLOSIONS 

A research study to predict cost estimates for the LANL Test 
Program, 18:21131 (R;US) 

Calculational analysis of the dynamic grout study two experi- 
ment, 18:21107 (RA;US) 
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NUCLEAR EXPLOSIONS 


Constraints on a basin-range fault at Pahute Mesa, southwest- 
ern Nevada volcanic field, 18:21124 (RA;US) 

DGSH - a high explosive stemming experiment, 18:21106 
(RA;US) 

Detecting and modeling persistent self-potential anomalies from 
underground nuclear explosions at the Nevada Test Site, 
18:21116 (RA;US) 

Numerical simulation to Sandia Junior Jade HE events, 
18:21105 (RA;US) 

One plausible explanation for water mounding, 18:21115 (RA;US) 

Seismic coupling of nuclear explosions: Volume 2, 18:21137 
(R;US) 

Temperature of a low yield bomb Il; modelling of radiative en- 
ergy loss, 18:21138 (R;US) 

The hydrogeologic view of containment, 18:21117 (RA;US) 

The whole nine yards on Soviet containment procedures and 
containment designs, 18:21127 (RA;US) 

NUCLEAR FACILITIES 

See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
HOT LABS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 

Aluminium 

Analysis of results obtained with different cutting techniques and 
associated filtration systems for the dismantling of radioactive 
metallic components, 18:20655 (R;XE) 

Chemistry 

DOE fundamentals handbook: Chemistry: Volume 2, 18:20459 

(R;US) 
Decommissioning 

Decontamination and Decommissioning technology assess- 
ment, 18:19067 (R;US) 

Nuclear facility decommissioning and site remedial actions: A 
selected bibliography, Volume 13: Part 1, Main text: Environ- 
mental Restoration Program, 18:19321 (R;US) 

Decontamination 

Decontamination and Decommissioning technology assess- 

ment, 18:19067 (R;US) 
Ecology 

Ecological and radioecological studies of nuclear installation 

sites, 18:21241 (IA;MA;In French) 
France 

The procedures of safety analysis of the sites of basic nuclear 

installations in France, 18:19615 (IA;MA;In French) 
Geologic Surveys 

Safety aspects of geological studies around nuclear installations 

sites, 18:19748 (IA;MA;In French) 
Geology 

Safety aspects related to hydrogeological studies around nu- 

clear installations sites, 18:19750 (IA;MA;In French) 
Hydrology 

Safety aspects related to hydrogeological studies around nu- 

clear installations sites, 18:19750 (iA;MA;In French) 
Materials 

DOE fundamentals handbook: Material science: Volume 1, 
18:20253 (R;US) 

DOE fundamentals handbook: Material science: Volume 2, 
18:20212 (R;US) 

Meteorology 

Meteorological characteristics of nuclear installations sites, 

18:19744 (IA;MA;In French) 
Planning 

Complex-21 Reconfiguration Program Quality Assurance Re- 

quirements Document, 18:21085 (R;US) 
Pollution Abatement 

Determining the effectiveness of pollution abatement: The need 
for integrated monitoring and statistical analysis, 18:19240 
(RA;US) 

Public Anxiety 

The formation and economic impact of perceptions of risk sur- 

rounding nuclear facilities, 18:20010 (R;US) 
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Radiation Monitoring 

NRC TLD Direct Radiation Monitoring Network: Progress report, 

October-December 1992: Volume 12, No. 4, 18:21247 (R;US) 
Radioecology 

Ecological and radioecological studies of nuclear installation 

sites, 18:21241 (IA;MA;In French) 
Regulations 

Project of moroccan regular framework, 18:19616 (I;MA;In 

French) 
Remedial Action 

Determining the effectiveness of pollution abatement: The need 
for integrated monitoring and statistical analysis, 18:19240 
(RA;US) 

Nuclear facility decommissioning and site remedial actions: A 
selected bibliography, Volume 13: Part 1, Main text: Environ- 
mental Restoration Program, 18:19321 (R;US) 

Safety 

Research and development of methods/utilities and rules for 
managing cooperation for performance improvement in gov- 
ernment offices: | Second Technical progress report, 
September 1, 1992—January 31, 1993, 18:22531 (R;US) 

The site safety for the basic nuclear installations, 18:19746 
(IA;MA;In French) 

Safety Analysis 
Safety analysis report 231-Z Building, 18:19236 (R;US) 
Seismic Surveys 

Seismic studies for nuclear installations sites, 18:19749 

(IA;MA;In French) 
Site Characterization 

Meteorological characteristics of nuclear installations sites, 
18:19744 (IA;MA;In French) 

Safety aspects of geological studies around nuclear installations 
sites, 18:19748 (IA;MA;In French) 

Studies of the CNESTEN’s Nuclear Research Centre, 18:21242 
(I;MA;In French) 

Site Selection 

Demographic characteristics of nuclear installations sites, 
18:19747 (IA;MA;In French) 

Ecological and radioecological studies of nuclear installation 
sites, 18:21241 (IA;MA;In French) 

Meteorological characteristics of nuclear installations sites, 
18:19744 (IA;MA;In French) 

Risks due to industrial activities and to transports around nu- 
clear installations sites, 18:19745 (IA;MA;In French) 

Safety aspects related to hydrogeological studies around nu- 
clear installations sites, 18:19750 (IA;MA;In French) 

Safety aspects related to the hydrological studies around nu- 
clear installations sites, 18:21309 (IA;MA;In French) 

Seismic studies for nuclear installations sites, 18:19749 
(IA;MA;In French) 

The procedures of safety analysis of the sites of basic nuclear 
installations in France, 18:19615 (IA;MA;In French) 

The site safety for the basic nuclear installations, 18:19746 
(IA;MA;In French) 

Steels 

Analysis of results obtained with different cutting techniques and 
associated filtration systems for the dismantling of radioactive 
metallic components, 18:20655 (R;XE) 

Tubes 
Nuclear metallurgy lectures, Chapter 17, 18:20261 (R;US) 
NUCLEAR FRAGMENTATION 
Multiplicities of the emitted neutron and light charged-particles in 
multifragmentation process, 18:22050 (IA;IN) 
NUCLEAR FRAGMENTS 
See also FISSION FRAGMENTS 
HYPERNUCLEI 

Diffraction dissociation of sup(12)C nuclei in nuclear emulsion, 
18:22057 (IA;IN) 

Effect of temperature on collective behaviour, 18:22054 (IA;IN) 

Evidence of short mean free path and fractality of projectile frag- 
ments in heavy-ion interaction, 18:22061 (IA;IN) 

High resolution study of helium projectile fragments emitted in 
sup(32)S-emulsion of helium collisions at 200 A GeV, 
18:22055 (IA;IN) 





NUCLEAR FUEL ELEMENTS 


See FUEL ELEMENTS 


NUCLEAR FUELS 


See also ALLOY NUCLEAR FUELS 
MIXED CARBIDE FUELS 
MOLTEN SALT FUELS 
SPENT FUELS 
[Nuclear technology tomorrow]: Foreign trip report, September 
10-23, 1992, 18:19627 (R;US) 
[Travel to Denmark to discuss U3Si.-Al dispersion fuel for the 
Advanced Neutron Source]: Foreign trip report, September 
25—October 2, 1992, 18:19401 (R;US) 


NUCLEAR INDUSTRY 


Profiles of foreign direct investment in US energy, 1991, 
18:20014 (R;US) 

[Travel to Lyon, France in reviewing analyses of mortality 
among populations of nuclear industry workers in the US, UK 
and Canada]: Foreign trip report, February 20-26, 1993, 
18:21622 (R;US) 


NUCLEAR INSTRUMENT MODULES 


Aging assessment of reactor instrumentation and protection 
system components, phase 1, 18:19666 (RA;US) 

Building a Verilog model for Boundary-Scan architecture, 
18:21037 (R;NO) 


NUCLEAR MAGNETIC RESONANCE 


NMR clinical imaging and spectroscopy: Its impact on nuclear 
medicine, 18:21550 (R;US) 
Quantitative solid 13C NMR of Argonne coals, 18:18762 (RA;US) 


NUCLEAR MATERIALS DIVERSION 


Evaluating safeguards effectiveness against protracted theft of 
special nuclear material by insiders, 18:19352 (R;US) 
The new protracted insider module of ASSESS, 18:19353 (R;US) 


NUCLEAR MATERIALS MANAGEMENT 


Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy, 
quarter ending December 31, 1992, 18:19350 (R;US) 


NUCLEAR MATTER 


Boost non-invariant flow in ultra relativistic heavy ion collisions : 
an appropriate method, 18:22058 (IA;IN) 

Finite temperature nuclear matter : a field theoretic method, 
18:21950 (JA;IN) 

Hot nuclear matter with density dependent interaction, 18:21949 
(IA;IN) 

Nuclear compressibility : an anatomical study, 18:21952 (IA;IN) 

Nuclear matter results for density-dependent MSY interactions, 
18:21951 (IA;IN) 

Nucleon-nucleon correlations in dense nuclear matter, 18:21942 
(R;DE;In German) 

Periodic structure in nuclear matter, 18:21957 (R;HU) 


NUCLEAR MEDICINE 


Proceedings of a workshop on molecular nuclear medicine, 
18:21608 (R;US) 

[Travel to India to present an invited lecture on nuclear medicine]: 
Foreign trip report, December 4-21, 1991, 18:21547 (R;US) 


NUCLEAR PHYSICS 


Compilation of requests for nuclear data, 18:21934 (R;US) 

DOE fundamentals handbook: Nuclear physics and reactor the- 
ory: Volume 1, 18:21930 (R;US) 

DOE fundamentals handbook: Nuclear physics and reactor the- 
ory: Volume 2, 18:21931 (R;US) 

Gammasphere software development: report, 
18:21000 (R;US) 

Progress report from the Studsvik Neutron Research Laboratory 
1987-89, 18:22543 (R;SE) 

Progress report from the Studsvik Neutron Research Laboratory 
1990-91, 18:22544 (R;SE) 

[Research programs of Bruyeres-Le-Chatel (BIll)]: Foreign trip 
report, 1 November-5 December 1992, 18:21929 (R;US) 

[Travel to attend the 15th symposium on nuclear physics, Uni- 
versity of Mexico, Oaxtepec, Mexico}: Foreign trip report, 
January 6-12, 1992, 18:21932 (R;US) 


Progress 


NUCLEAR POWER 


Supplement to the Annual Energy Outlook 1993 (Contains 
maps of the Federal Regions, U.S. Coal-Producing Regions, 


NUCLEAR POWER PLANTS 
Maintenance 


Nuclear Plant Sites, and Lower 48 States Oil and Gas Supply 
Regions.), 18:20015 (R;US) 

The changing structure of the international commercial nuclear 
power reactor industry, 18:20056 (R;US) 

The future of the nuclear option, 18:19736 (RA;US) 

Trying to help the environment - more on the West Ukraine 
case, 18:19406 (R;AT) 

NUCLEAR POWER PLANTS 
Aging 

Degradation modeling - a key to understanding effects of aging 
and maintenance, 18:19938 (RA;US) 

Maintenance practices to manage risk associated with aging- 
related safety issues, 18:19941 (RA;US) 

NRC plant aging research program - overview, 18:19935 (RA;US) 

Nuclear power plant common aging terminology, 18:19936 
(RA;US) 

Risk evaluations of aging, 18:19939 (RA;US) 

Treatment of aging in routing surveillance and testing practices - 
examples, 18:19937 (RA;US) 

Validation issues in aging risk evaluation, 18:19940 (RA;US) 

Buildings 

Evaluation of aging degradation of structural components, 
18:19675 (RA;US) 

Reliability-based condition assessment of concrete structures in 
nuclear power plants, 18:19674 (RA;US) 

Stiffness and damping properties of a low aspect ratio shear 
wall building based on recorded earthquake responses, 
18:19949 (R;US) 

Computers 

The integrated workstation: A common, consistent link between 
nuclear plant personnel and plant information and computer- 
ized resources, 18:19702 (R;US) 

Containment Shells 
Containment of explosions in spherical vessels, 18:19930 (R;US) 
Diagnostic Techniques 

An artificial neutral network fault-diagnostic adviser for a nuclear 
power plant with error prediction, 18:19705 (R;US) 

Nuclear power plant status diagnostics using a neural network 
with dynamic node architecture, 18:19704 (R;US) 

The importance of input variables to a neural network fault- 
diagnostic system for nuclear power plants, 18:19522 (R;US) 

Distributed Data Processing 

Advanced computing technologies and opportunities in nuclear 

science and engineering, 18:19643 (R;US) 
Earthquakes 

IAEA safety guides in the light of recent developments in earth- 

quake engineering, 18:19751 (I;MA) 
Economic Analysis 

A dynamic economic model and calculation methods for con- 

ventional and nuclear power plant, 18:22556 (R;CN) 
Electric Cables 

Potential techniques for non-destructive evaluation of cable ma- 

terials, 18:19690 (R;US) 
Evaluation 

Peer groups and operational cycle enhancements to the perfor- 

mance indicator report, 18:19527 (R;US) 
Fatigue 

A methodology for on-line fatigue life monitoring of Indian nu- 

clear power plant components, 18:19658 (R;IN) 
Feasibility Studies 

Site and feasibility studies of a first nuclear power plant in Mo- 

rocco, 18:19752 (I;MA;In French) 
Ground Motion 

IAEA safety guides in the light of recent developments in earth- 

quake engineering, 18:19751 (1;MA) 
Inspection 

Proceedings of the international workshop on conduct of inspec- 
tions and inspector qualification and training, 18:19624 (R;US) 

Treatment of aging in routing surveillance and testing practices - 
examples, 18:19937 (RA;US) 

Maintenance 

Activities of the O & M Committee, 18:19677 (RA;US) 

Maintenance practices to manage risk associated with aging- 
related safety issues, 18:19941 (RA;US) 
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NUCLEAR POWER PLANTS 
Maintenance 


NRC plant aging research program - overview, 18:19935 (RA;US) 
Man-Machine Systems 
Design of operator interfaces for “bumpless” transfers between 
operator behaviors, 18:19699 (R;US) 
Morocco 
Site and feasibility studies of a first nuclear power plant in Mo- 
rocco, 18:19752 (Il;MA;In French) 
Neural Networks 
Statistical and optimization methods to expedite neural network 
training for transient identification, 18:19903 (R;US) 
Operation 
Activities of the O & M Committee, 18:19677 (RA;US) 
Parallel Processing 
Advanced computing technologies and opportunities in nuclear 
science and engineering, 18:19643 (R;US) 
Personnel 
Training review criteria and procedures: Revision 1, 18:19622 
(R;US) 
Pipes 
Overview of piping issues and trends, 18:19687 (R;US) 
Pumps 
Inservice testing bases program, 18:19680 (RA;US) 
Toeing the line meeting minimum compliance regulation, 
18:19679 (RA;US) 
Radiation Monitoring 
NRC TLD Direct Radiation Monitoring Network: Progress report, 
October-December 1992: Volume 12, No. 4, 18:21247 (R;US) 
Radioactive Effluents 
Dose commitments due to radioactive releases from nuclear 
power plant sites in 1989: Volume 11, 18:19754 (R;US) 
Radioactive Waste Management 
Cost for the radioactive wastes from nuclear power, 18:19176 
(R;SE;In Swedish) 
Reactor Accidents 
MELCOR assessment: Gedanken problems: Volume 1, 
18:19956 (R;US) 
Reactor Components 
Enhancements to data collection and reporting of single and 
multiple failure events, 18:19943 (R;US) 
Life extension of elevated-temperature reactors considering ac- 
tual operating conditions, 18:19609 (R;US) 
Towards assuring the continued performance of safety-related 
concrete structures in nuclear power plants, 18:19659 (R;US) 
Reactor Control Systems 
An artificial neutral network fault-diagnostic adviser for a nuclear 
power plant with error prediction, 18:19705 (R;US) 
Installation and evaluation of a nuclear power plant Operator 
Advisor based on artificial intelligence technology: Final re- 
port, 18:19703 (R;US) 
Nuclear power plant status diagnostics using a neural network 
with dynamic node architecture, 18:19704 (R;US) 
Reactor Decommissioning 
Sensitivity analysis of NPS decommissioning, 18:19531 (RA;XA) 
Reactor Fueling 
Automated software analysis of nuclear core discharge data, 
18:19696 (R;US) 
Reactor Instrumentation 
Long term performance and aging characteristics of nuclear 
plant pressure transmitters, 18:19733 (R;US) 
Reactor Licensing 
Historical data summary of the systematic assessment of li- 
censee performance: Revision 11, 18:19621 (R;US) 
Renewing the licenses of US nuclear plants: An assessment of 
the socioeconomic impacts, 18:19614 (R;US) 
Reactor Monitoring Systems 
The integrated workstation: A common, consistent link between 
nuclear plant personnel and plant information and computer- 
ized resources, 18:19702 (R;US) 


Reactor Operation 
Operating experience feedback report: Human performance in 


operating events: Volume 8, Commercial power reactors, 
18:19933 (R;US) 
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Reactor Operators 
Role of the operator in nuclear power plants as determined from 
a survey of the North American nuclear community, 18:19701 
(R;US) 
Reactor Physics 
Advances in thermal hydraulic and neutronic simulation for reac- 
tor analysis and safety, 18:19644 (R;US) 
Reactor Protection Systems 
Issues of verification and validation of application-specific inte- 
grated circuits in reactor trip systems, 18:19913 (R;US) 
Seismic Isolation 
Current earthquake engineering practice for Japanese nuclear 
power plants, 18:19909 (R;US) 
Site Selection 
IAEA safety guides in the light of recent developments in earth- 
quake engineering, 18:19751 (1;MA) 
Site and feasibility studies of a first muctear power plant in Mo- 
rocco, 18:19752 (I;MA;In French) 
Spent Fuels 
Spent nuclear fuel discharges from US reactors 1991, 18:19178 
(R;US) 
Standards 
The ASME codes and standards development process, 
18:19623 (RA;US) 
Statistical Data 
Availability statistics for thermal power plants, 18:20087 
(R;DK;In Swedish, Finnish, English) 
Training 
TSORT: Nuclear Plant Training Task Assignment, 18:22587 
(CM;US) 
Vaives 
A review of historical check valve failures, 18:19682 (RA;US) 
An update to inplace testing of safety/relief valves utilizing lift 
assist technology, 18:19681 (RA;US) 
Application of hydraulic network analysis to motor operated but- 
terfly valves in nuclear power plants, 18:19678 (RA;US) 
Inservice testing bases program, 18:19680 (RA;US) 
Results of AEOD survey on pressure locking of double-disk and 
flexible-wedge gate valves, 18:19683 (RA;US) 
Toeing the line meeting minimum compliance regulation, 
18:19679 (RA;US) 


NUCLEAR POWER STATIONS 


See NUCLEAR POWER PLANTS 


NUCLEAR REACTION ANALYZERS 


Heavy ion reaction analyzer at NSC, 18:21011 (IA;IN) 


NUCLEAR REACTION KINETICS 


Numerical benchmarking of SPEEDUP™ against point kinetics 
solutions, 18:19657 (R;US) 


NUCLEAR REACTIONS 


See also BREAKUP REACTIONS 
CHARGE-EXCHANGE REACTIONS 
COLD FUSION 
HEAVY ION FUSION REACTIONS 
NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
THERMONUCLEAR REACTIONS 
ANDEX. A PC software assisting the nuclear data compilation in 
EXFOR, 18:22019 (R;XA) 
Projection operator for channel selection in nuclear reactions, 
18:21970 (IA;IN) 


NUCLEAR REACTORS 


See REACTORS 


NUCLEAR SAFETY 


See RADIATION PROTECTION 


NUCLEAR SHIP MUTSU REACTOR 


See MUTSU REACTOR 


NUCLEAR SPIN RESONANCE 


See NUCLEAR MAGNETIC RESONANCE 


NUCLEAR STRUCTURE 


Nuclear structure models: Applications and development: 
Progress report, July 1, 1992—April 30, 1993 (Department of 
Physics, Tennessee Technological University, Cookeville, 
Tennessee), 18:21941 (R;US) 





Nuclear structure research at the Triangle Universities Nuclear 
Laboratory: Progress report, 1 September 1991-31 August 
1992, 18:21928 (R;US) 

Studies of nuclei using radioactive beams: Progress report, May 
1988—July 1989 (Space Astronomy Lab., Univ. of Florida, 
Gainesville, Florida), 18:20997 (R;US) 

NUCLEAR TRADE 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 18:19361 (R;XA;In English, Spanish, French, 
Russia) 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 18:19359 (R;XA;In English, Spanish, French, 
Russia) 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology: A further communication, dated 2 December 
1992, 18:19358 (R;XA;In English, Spanish, French, Russia) 

Communications received from certain member states regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 18:19360 (R;XA;In Arabic, Chinese, English, 
French) 

NUCLEAR TRANSMUTATION 

See TRANSMUTATION 


NUCLEAR WASTES 
See RADIOACTIVE WASTES 


NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Air Transport 

Evaluation of a space frame impact cage for weapon transport, 

18:21140 (R;US) 
Chronotrons 

Characteristics and development report for the SA3812 AT strip 
resonator, 18:21132 (R;US) 

Foreign technology assessment: Environmental evaluation of a 
radiation-hard oscillator/divider, 18:21134 (R;US) 

Decommissioning 

Discussion, 18:20202 (RA;US) 

Disposal of fissionable material from dismantied nuclear 
weapons, 18:20198 (RA;US) 

Safely disposing and controlling the various forms of excess mil- 
itary plutonium, 18:20199 (RA;US) 

Some issues with regard to: Nuclear warhead dismantlement 
procedures and weapon-grade fissile material reductions 
within the framework of mutual nuclear arms limitations, 
18:20200 (RA;US) 

Statistical sampling and chemical analysis of complex weapon 
components, 18:19166 (R;US) 

The molten salt reactor option for beneficial use of fissile mate- 
rial from dismantled weapons, 18:20197 (RA;US) 

The opportunity to limit and reduce inventories of fissionable 
weapon materials, 18:20196 (RA;US) 

The role of congress in future disposal of fissile materials from 
dismantled nuclear weapons, 18:20201 (RA;US) 

Environmental Impacts 

[Collaborative efforts environmental research]: Foreign trip re- 

port, October 2-11, 1992, 18:21129 (R;US) 
Fabrication 

Complex-21 Reconfiguration Program Quality Assurance Re- 

quirements Document, 18:21085 (R;US) 
Historical Aspects 

Historic SNM flows within the production complex, 18:19351 

(R;US) 
Identification Systems 

Application of resonance Raman spectroscopy as a nuclear pro- 

liferation detection technology, 18:20206 (R;US) 
Maintenance 

[Current maintenance concepts being developed for USAFE 
weapons]: Foreign trip report, September 6-13, 1992, 
18:21130 (R;US) 


NUCLEOSIDES 


Meetings 

[Collaborative efforts environmental research]: Foreign trip re- 

port, October 2-11, 1992, 18:21129 (R;US) 
Minimization 

Superpower nuclear minimalism in the post-Cold War era?: Re- 

vised, 18:20205 (R;US) 
Production 

Historic SNM flows within the production complex, 18:19351 

(R;US) 
Public Anxiety 

On the public perception of the risks from nuclear weapons: 
Would oralloy be more acceptable than plutonium?, 18:20020 
(R;US) 

Public Opinion 

Attitudes toward nuclear weapons: France, Great Britain, and 

Germany, 18:20057 (R;US) 
Raman Spectroscopy 

Application of resonance Raman spectroscopy as a nuclear pro- 

liferation detection technology, 18:20206 (R;US) 
Resonators 

Preliminary evaluation of a high-g shock miniature AT strip res- 

onator, 18:21135 (R;US) 
Temperature Effects 
A model for fuel fire duration and application to the B-1B 
bomber, 18:21139 (R;US) 
NUCLEAR WEAPONS PROLIFERATION 
See PROLIFERATION 
NUCLEI 
See also DEFORMED NUCLEI 
HEAVY NUCLEI 
HYPERNUCLE! 
INTERMEDIATE MASS NUCLEI 
ISOMERIC NUCLEI! 
LIGHT NUCLEI 

Deuteron color degrees of freedom and deuteron break-up at 
high energy, 18:21832 (R;UA) 

Finite size nucleonic effects in the nuclear medium, 18:21956 
(IA;IN) 

On a new method to diagonalize non-oriented spin-1 density 
matrices, 18:21945 (IA;IN) 

NUCLEIC ACIDS 
See also DNA 
OLIGONUCLEOTIDES 
RNA 

Basic matrices for the matrix assisted laser desorp- 
tion/ionization mass spectrometry of oligodeoxynucleotides, 
18:20500 (RA;US) 

NUCLEON-NUCLEON INTERACTIONS 

N-N interaction in chiral colour dielectric model, 18:21867 (IA;IN) 

Spin orbit N-N interaction from COGEP, 18:21866 (IA;IN) 

Supersymmetric quantum mechanics for phase-equivalent po- 
tentials, 18:21948 (IA;IN) 

Tensor N-N interaction from COGEP, 18:21871 (IA;IN) 

The proceedings of the workshop on N-N and N-Nucleus scat- 
tering, 18:21884 (R;US) 

{Workshop on NN bremsstrahlung and polarization observ- 
ables]: Foreign trip report, 13-22 November 1992 (Foreign 
Trip Report), 18:21859 (R;US) 

NUCLEON-NUCLEON POTENTIAL 

Microscopic calculation of the nucleon spin-orbit potential, 
18:22024 (1A;IN) 

The effect of dispersive ANN forces on the spin-dependence of 
AN potential, 18:21955 (IA;IN) 

Time-reversal-noninvariant, parity-conserving nuclear interac- 
tions, 18:21939 (R;US) 

NUCLEONS 
See also NEUTRONS 
PROTONS 

Finite size nucleonic effects in the nuclear medium, 18:21956 

(IA;IN) 
NUCLEOSIDES 

DNA sequencing by single molecule detection of labeled nu- 
cleotides sequentially cleaved from a single strand of DNA, 
18:21370 (RA;US) 


ERA Vol. 18, No. 7 889 





NUCLEOSIDES 


Matrix-assisted laser desorption mass spectrometry for the struc- 
tural characterization of oligonucleotides, 18:20495 (RA;US) 
NUCLEOTIDES 
See also NUCLEOSIDES 
Matrix-assisted laser desorption mass spectrometry for the struc- 
tural characterization of oligonucleotides, 18:20495 (RA;US) 


O 


O CODES 

A user's manual for the computer code OILPIP, 18:18879 (R;US) 
OAK RIDGE NATIONAL LABORATORY 

See ORNL 
OAK RIDGE RESERVATION 

Development of a consolidated environmental data base, 
18:19021 (RA;US) 

Development of an integrated data base for the screening-level 
risk assessment for the Clinch River Resource Conservation 
and Recovery Act facility investigation, 18:19356 (RA;US) 

Management of groundwater hydrology data at Oak Ridge Na- 
tional Laboratory, 18:19020 (RA;US) 

Status report on the geology of the Oak Ridge Reservation, 
18:21253 (R;US) 

OATS 

Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts: Progress report, May 16, 
1992—January 9, 1993, 18:21681 (R;US) 

OCCLUSION COMPLEXES 

See CLATHRATES 

OCCUPATIONAL SAFETY 

Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Richland, Washington, June 
16—June 26, 1992, 18:19335 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety .. DOE” taught in Idaho Falls, Idaho, January 
19-22, 1993, 18:19334 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety in DOE” taught in Kansas City, Missouri, 
August 4-7, 1992, 18:21685 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety in DOE” taught in Stanford, California, 
October 6-9, 1992, 18:21687 (R;US) 

Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety in DOE” taught in Argonne, Illinois, August 
18-21, 1992, 18:21686 (R;US) 

Evaluation of construction safety in DOE course taught in Los 
Alamos, New Mexico, June 8—June 11, 1992, 18:19331 (R;US) 

Evaluation of injury/illness recordkeeping pilot course taught in 
Cincinnati, Ohio, September 23, 1992, 18:19332 (R;US) 

OCEANIC CIRCULATION 

Steady-state and transient modeling of tracer and nutrient distri- 
butions in the global ocean: Progress report, June 1, 
1991—February 31, 1993, 18:21294 (R;US) 

OCEANS 
See SEAS 
OCONEE-1 REACTOR 

MELCOR analyses of severe accident scenarios in Oconee, a 

B&W PWR plant, 18:19908 (R;US) 
OCONEE-2 REACTOR 

MELCOR analyses of severe accident scenarios in Oconee, a 

B&W PWR plant, 18:19908 (R;US) 
OCONEE-3 REACTOR 

MELCOR analyses of severe accident scenarios in Oconee, a 

B&W PWR plant, 18:19908 (R;US) 
OECD 

Energy intensities in OECD countries, 1970-1989: A sectoral 

analysis, 18:20089 (R;US) 
OFFSHORE OPERATIONS 

Offshore scientific and technical publications, 

18:18824 (R;US) 
OIL FIELDS 

Monitoring of thermal enhanced oil recovery processes with 

electromagnetic methods, 18:18841 (RA;US) 


1984—1989, 
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Results of Task 52 research on light oil steamflooding, 18:18839 
(RA;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
High efficiency shale oil recovery: Fifth quarterly report, January 
1, 1993—March 31, 1993, 18:18930 (R;US) 
OIL SPILL FINGERPRINTING 
See PATTERN RECOGNITION 
OIL WELLS 

Improves calculation of pipe strains and stresses in a hot fluid 
injector/productor well simulator, 18:18840 (RA;US) 

In-situ combustion with metallic additives, 18:18832 (RA;US) 

Measuring and predicting reservoir heterogeneity in complex 
deposystems: The fluvial-deltaic Big Injun sandstone in West 
Virginia: Annual report, September 20, 1991—September 20, 
1992, 18:18849 (R;US) 

Microbial enhancement of oil recovery: Recent advances: Pro- 
ceedings, 18:18829 (R;US) 

Multivariate optimization of production systems: The time di- 
mension, 18:18845 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs: Annual report, October 1, 1990—September 31, 
1991, Annex 4, 18:18843 (R;US) 

Scale-up of miscible flood processes: Final report, 18:18854 
(R;US) 

[Applications of geomechanics to drilling, completions, and 
reservoir management]: Foreign trip report, September 12— 
27, 1992, 18:18853 (R;US) 

[Assessment of effects of surfactants in a heavy oil reservoir]: 
Third quarterly report, March 30, 1991, 18:18850 (R;US) 

OILS 

See also VEGETABLE OILS 

Environmental effects of fog oil and CS usage at the Combat Ma- 
neuver Training Center, Hohenfels, Germany, 18:21653 (R;US) 

OKLAHOMA 

A climatic guide for North Central Oklahoma, 18:21149 (R;US) 
OLEFINS 

See ALKENES 
OLIGONUCLEOTIDES 

Analysis of iron, tin and lanthanide labeled DNA by resonance 
ionization spectroscopy (RIS) for genome mapping and se- 
quencing, 18:21458 (RA;US) 

Development of larger scale systems for the genome project, 
18:21466 (RA;US) 

Matrix-assisted laser desorption mass spectrometry for the struc- 
tural characterization of oligonucleotides, 18:20495 (RA;US) 

Matrix-assisted laser desorption mass spectrometry of oligonu- 
cleotides, 18:20502 (RA;US) 

Oligonucleotide arrays for hybridization analysis, 
(RA;US) 

Preparation of oligonucleotide arrays for hybridization studies, 
18:20575 (RA;US) 

Sequencing by hybridization with oligonucleotide matrix, 
18:21511 (RA;US) 

Sequencing by hybridization: Methods to generate large arrays 
of oligonucleotides, 18:20571 (RA;US) 

Sequencing by hybridization: Towards large-scale compilation 
of human cDNA signatures, 18:21435 (RA;US) 

OLIVINE 
Frequency dependent electrical properties of minerals and 
partial-melts, 18:20453 (R;US) 

OLIVINES 

See OLIVINE 
OMEGA-1778 RESONANCES 

See MESONS 
ON-LINE COMPUTERS 

See COMPUTERS 
ONCOGENES 

PCR detection of retinoblastoma gene deletions in radiation- 
induced mouse lung adenocarcinomas, 18:21597 (R;US) 


18:20574 





OOCYTES 
Inherited effects from mouse immature oocytes following low- 
dose irradiation, 18:21651 (R;US) 
OPEN PLASMA DEVICES 


Varian gyrotron production and reliability improvement progress, 
18:22318 (RA;US) 


Varian gyrotrons for electron cyclotron heating applications, 
18:22316 (RA;US) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATIONS OFFICES 
See US DOE FIELD OFFICES 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPTICAL FIBERS 
Fabrication and analysis of a special optical connector contain- 
ing a 1/4-inch-long optical fiber for DOI! tests, 18:20727 (R;US) 
OPTICAL MICROSCOPY 
Confocal profilometer with manometric vertical resolution, 
18:21066 (R;AU) 
OPTICAL SPECTROMETERS 
Atomic line emission analyzer for hydrogen isotopes, 18:20504 
(PA;US) 
OPTICAL SYSTEMS 
High-efficiency high-reiiability optical components for a large, 
high-average-power visible laser system, 18:19403 (R;US) 
Virtually distortion-free imaging system for large field, high reso- 
lution lithography using electrons, ions or other particle 
beams, 18:20734 (PA;US) 
OPTICS 
[Travel to the UK to present a paper on x-ray optics and micro- 
analysis and to visit two laboratories conducting microscopic 
research]: Foreign trip report, August 29-September 22, 


1992, 18:22172 (R;US) 


ORBITS 
Orbit feedback system in the KEK B factory, 18:20976 (RA;US) 
ORDNANCE 

Workspace optimization and kinematic design of the Future Ar- 

mor Rearm System manipulator, 18:21083 (R;US) 
ORE PROCESSING 

Remedial Action Plan for stabilization of the inactive uraniferous 
lignite processing sites at Belfield and Bowman, North Dakota: 
Volume 2, Appendices D and E: Final report, 18:19282 (R;US) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
CHLOROFLUOROCARBONS 

Flash photolysis-shock tube studies of chemical reactions, 
18:20590 (RA;US) 

Theoretical studies of the energetics of chemical reactions, 
18:20626 (RA;US) 

ORGANIC COMPOUNDS 

See also AROMATICS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 

Crosswell seismic imaging of an in-situ air stripping waste reme- 
diation process, 18:21186 (R;US) 

ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, February 1991: Volume 2, No. 1, 18:21146 (R;US) 

Hanford Site organic waste tanks: History, waste properties, 


and scientific issues: Hanford Tank Safety Project, 18:19146 
(R;US) 


ORGANIC SULFUR COMPOUNDS 


Phase 1 data summary report for the Clinch River Remedial 
Investigation: Health risk and ecological risk screening assess- 
ment: Environmental Restoration Program, 18:21250 (R;US) 

Predicting liquid densities of organic compounds: Il, Nitrogen 
and sulfur compounds, 18:20566 (R;US) 

Quantum lattice fluctuations in a 1-dimensional charge-density- 
wave material: Luminescence and resonance Raman studies 
of an MX solid, 18:20429 (R;US) 


ORGANIC FLUORINE COMPOUNDS 
See also CHLOROFLUOROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 
Potential effects of HFC-152a on global ozone and climate, 
18:21195 (R;US) 
Synthesis of new high performance lubricants and solid lubricants: 
Progress report, April 1992—March 1993, 18:20544 (R;US) 


ORGANIC MODERATED REACTOR PIQUA 
See PNPF REACTOR 


ORGANIC NITROGEN COMPOUNDS 
See also |IMIDES 
NITRILES 
NITRO COMPOUNDS 
PORPHYRINS 
Crossed-beam reaction dynamics, 18:20534 (RA;US) 
Reactions of NO3/NO20z; with biogenic organic hydrocarbons 
(FP 10), 18:21155 (IA;DE;In German) 
[National Institute for Petroleum and Energy Research], monthly 
progress report for March 1993, 18:18856 (R;US) 


ORGANIC OXYGEN COMPOUNDS 
See also ETHERS 
FURANS 
QUINONES 
Crossed-beam reaction dynamics, 18:20534 (RA;US) 
Superexchange through metal ions between electron donor and 
acceptor groups, 18:20515 (RA;US) 
ORGANIC POLYMERS 
See also GRAFT POLYMERS 
PLASTIC FOAMS 
POLYAMIDES 
POLYESTERS 
RESINS 
RUBBERS 
lon beam radiation effects on polyimide films, 18:20418 (IA;JP) 
Some gamma dosimetric properties of CN-85 and CR-39, 
18:21004 (iA;IN) 
ORGANIC SOLAR CELLS 
Low temperature metal-organic chemical vapor deposition growth 
processes for high-efficiency solar cells: Final technical report, 
1 September 1985-30 November 1989, 18:19437 (R;US) 
ORGANIC SOLVENTS 
Alternate cleaning methods for LCCAs: Final report, 18:20729 
(R;US) 
Evaluating non-incinerative treatment of organically contami- 
nated low level mixed waste, 18:19154 (R;US) 


ORGANIC SULFUR COMPOUNDS 
See also POLYCYCLIC SULFUR HETEROCYCLES 
SULFONES 
THIOPHENE 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1992-28 
February 1998, 18:18774 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Final report, 18:18664 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Twelfth quarterly report, 18:18665 (R;US) 

Characterization of the organic-sulfur-degrading enzymes: 
[Quarterly] technical report, September 1, 1992—November 
30, 1992, 18:18703 (R;US) 

Energy conversion in microheterogeneous systems, 18:20582 
(RA;US) 

Photoionization studies of CH3S, CH2SH, CH2S, and HCS, 
18:20591 (RA;US) 
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ORGANIC SULFUR COMPOUNDS 


Sulfur removal from high-sulfur Illinois coal by low-temperature 
perchioroethylene (PCE) extraction: Technical report, Decem- 
ber 1, 1992—February 28, 1993, 18:18672 (R;US) 

VHF EPR analysis of organic sulfur in coal: Technical report, 
December 1, 1992—February 28, 1993, 18:18773 (R;US) 

ORGANIC WASTES 

Super critical water oxidation on energetic materials, 18:21096 

(R;US) 
ORGANIZATION ECONOMIC CO-OPERATION AND DEVELOP- 
MENT 
See OECD 
ORGANOMETALLIC COMPOUNDS 

Supported organometallic complexes, surface chemistry, spec- 
troscopy, and catalysis: Progress report, September 15, 
1992—November 14, 1993, 18:20546 (R;US) 

[Metal alkoxides—models for metal oxides: Alkoxide ligands in 
early transition metal organometallic chemistry]: Progress re- 
port, 18:20548 (R;US) 

ORIENTATION 

Strand-specific orientation of satellite DNA sequences deter- 

mined by fiuoresent in situ hybridization, 18:21374 (RA;US) 
ORIFICES 

A theoretical model for measuring mass flowrate and quality of 
two phase flow by the noise of throttling set, 18:20686 
(R;CN;In Chinese) 

ORNL 

Analysis and evaluation of gross radioactivity data, 18:19024 
(RA;US) 

Environmental surveillance data report for the second quarter of 
1992, 18:21252 (R;US) 

Oak Ridge National Laboratory Waste Management Plan, 
18:19141 (R;US) 

Preliminary geohydrologic site characterization and proposed 
water quality well locations for WAG 4, WAG 5, WAG 3, and 
SWSA 1, 18:19140 (R;US) 

Quality Assurance Plan for the remedial investigation of Waste 
Area Grouping 2 at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee: Environmental Restoration Program, 
18:19327 (R;US) 

Remediation schedule for inactive liquid low-level waste storage 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 18:19247 (R;US) 

SamTrack: A sample tracking system for environmental moni- 
toring, 18:19018 (RA;US) 

Three-axis spectrometer 
(RA;US) 

Water quality monitoring report for the White Oak Creek Embay- 
ment: Environmental Restoration Program, 18:21313 (R;US) 

[Quality assurance in basic research and R&D], 18:20041 (R;US) 

ORSAY TANDEM ACCELERATOR 

Orion project: acceleration of clusters ions and highly charged 

biomolecules from 10 MeV to 1 Gev, 18:20873 (R;FR) 
OSCILLATORS 

See also ANHARMONIC OSCILLATORS 

Foreign technology assessment: Environmental evaluation of a 
radiation-hard oscillator/divider, 18:21134 (R;US) 

Josephson soliton oscillators coupled to a superconducting thin 
film resonator, 18:22255 (RA;DK) 

OSMIUM COMPLEXES 

Diosmacycloalkanes as models for the formation of hydrocar- 
bons from surface methylenes: Progress report, November 1, 
1992—October 31, 1993, 18:20545 (R;US) 

OSTEOCYTES 

See BONE CELLS 
OUTGASSING 

See DEGASSING 
OXALATES 

The nucleation and growth of calcium oxalate monohydrate on 

self- assembled monolayers (SAMs), 18:20577 (R;US) 
OXETANE 
See ETHERS 
OXIDASES 
See OXIDOREDUCTASES 


(TAS)/backscattering, 18:22159 
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OXIDATION 
See also COMBUSTION 
Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1992-28 
February 1993, 18:18774 (R;US) 
Aromatics oxidation and soot formation in flames: Progress re- 
port, August 15, 1990—August 14, 1993, 18:18785 (R;US) 


OXIDES 

See also ALUMINIUM OXIDES 
BARIUM OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COPPER OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
NEODYMIUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
PRASEODYMIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
THORIUM OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
URANIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 

Grain boundaries in complex oxides: Technical progress report, 
18:20314 (R;US) 

Structure, adhesion, and stability of metal/oxide and oxide/oxide 
interfaces: Technical progress report, August 1, 1992—July 
31, 1993, 18:20317 (R;US) 

The relationship between hydroxyl groups on oxide surfaces 
and the properties of supported metals: Progress report, June 
1, 1992—December 31, 1992, 18:20555 (R;US) 


OXIDOREDUCTASES 
See also OXYGENASES 
PEROXIDASES 
Biochemistry of dissimilatory sulfur oxidation: Progress report, 
July 1992—November 1992, 18:18682 (R;US) 


OXYGEN 

Crossed-beam reaction dynamics, 18:20534 (RA;US) 

Effects of catalytic mineral matter on CO/CO>2 temperature and 
burning time for char combustion: Quarterly progress report 
No. 13, October-December 1992, 18:18806 (R;US) 

Elementary reaction-rate measurements at high temperature by 
tunable-laser, 18:20533 (RA;US) 

Fast-flow reactor studies of radical-radical reaction dynamics, 
18:20535 (RA;US) 

Flash photolysis-shock tube studies of chemical reactions, 
18:20590 (RA;US) 

Nuclear physical methods for determination of oxygen content in 
materials, 18:20487 (IA;RU;in Russian) 

Oxygen order and superconductivity in pure and doped 
YBazCugzO¢,,, 18:22236 (RA;DK) 

Radiation chemistry of high-level wastes ANL/CHM task force 
on gas generation in waste tanks, 18:19001 (RA;US) 

Upper ocean model of dissolved atmospheric gases: Annual re- 
port, 1 August 1991-31 July 1992, 18:21293 (R;US) 


OXYGEN 16 
Energy difference of T=1 and T=0 J*=0- states in '®O: Effects 
of the tensor interaction, configuration mixing, and density- 
dependent Dirac spinors, 18:21937 (R;US) 
Nuclear masses from quark shell model, 18:21829 (IA;IN) 
The summary of evaluations of 1H, “He, ®Li, 7Li, °Be, *4N, *O 
and Mo for CENDL-2, 18:22007 (RA;CN) 





OXYGEN 16 REACTIONS 
Coherent and chaotic pionisation in relativistic nuclear collision, 
18:22060 (IA;IN) 
Evidence of self-similar proton emission in nucleus-nucleus col- 
lision, 18:22070 (IA;IN) 
Forward backward correlations, 18:22056 (IA;IN) 
Multipion production in nuclear collision and generalised dimen- 
sion of fractality (Intermittency.), 18:22072 (IA;IN) 
Non-statistical fluctuations in relativistic heavy-ion collisions, 
18:22066 (IA;IN) 
OXYGEN 16 TARGET 
An optical potential from inversion of the 350 MeV 1®© O - © © 
scattering data, 18:22091 (R;AU) 
OXYGEN 17 
Nuclear masses from quark shell model, 18:21829 (IA;IN) 
OXYGEN 18 
Exchange of tritium between water and vapor: Final report, 
18:20557 (R;US) 
Upper ocean model of dissolved atmospheric gases: Annual re- 
port, 1 August 1991-31 July 1992, 18:21293 (R;US) 
OXYGEN 18 TARGET 
Search for an eta-nuclear bound state in the double charge ex- 
change reaction '8O(x+,2—)'8Ne (DIAS), 18:22086 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
K-shell vacancies at 25 MeV oxygen ions inside Ti, Fe, Ni and 
Gd hosts, 18:22117 (IA;IN) 
Measurement of argon-recoil ion charge state distributions in 
60-70 MeV Osup(5+,6+)-Ar collisions, 18:22076 (IA;IN) 
OXYGENASES 
Biochemistry of dissimilatory sulfur oxidation: Progress report, 
July 1992—November 1992, 18:18682 (R;US) 
Methane to liquid, 18:18914 (RA;US) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Physiological methods for early indication of novel tree damage 
in spruces at the open-top chamber station (OTC) in the 
Eggegebirge (LIS), 18:21674 (IA;DE;In German) 
Results of the ozone measurements carried out near to the ground 
in the second half year 1991, 18:21179 (1;DE;In German) 
Three candidate treatment technologies for remediating Hanford 
Site watch-list tanks, 18:19207 (R;US) 
1,2-DIPHENYLETHYLENE 
See STILBENE 


P 


P CODES 
Geochemical databases. Part 1. Pmatch: a program to manage 
thermochemical data. Part 2. The experimental validation of 
geochemical computer models, 18:20560 (R;XE) 
PDBView user’s manual for PDBView Version 2.0: Revision 1, 
18:22625 (R;US) 
P REACTOR 
Reactor components 
18:19898 (R;US) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See USA 
PACIFIC OCEAN 
Central Equatorial Pacific Experiment (CEPEX): Design docu- 
ment, 18:21165 (R;US) 
Upper ocean model of dissolved atmospheric gases: Annual re- 
port, 1 August 1991-31 July 1992, 18:21293 (R;US) 
PACKAGING 
The SCALE criticality safety analysis sequences: Status and fu- 
ture directions, 18:20646 (R;US) 


P-11/K-15 re-inspection standards, 


PARTICLE INTERACTIONS 


PADUCAH PLANT 
Paducah Gaseous Diffusion Plant environmental report for 
1991: Volume 3, 18:18937 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM NITRATES 
See NITRATES 
PANAMA CANAL 
[Travel to Panama to collect data on ship movements through 
the Panama Canal and operation characteristics of the 
Panama Canal]: Foreign trip report, September 22—October 
3, 1991, 18:20136 (R;US) 
PAPER 
A comparison of impulse drying to double felted pressing on 
pilot- scale shoe presses and roll presses: Progress report, 
No. 6, 18:20144 (R;US) 
On-machine sensors to measure paper mechanical properties, 
18:20146 (R;US) 
On-machine sensors to measure paper mechanical properties, 
18:20709 (R;US) 
PAPER INDUSTRY 
High-intensity drying processes-impulse drying: Yearly report, 
18:20145 (R;US) 
On-machine sensors to measure paper mechanical properties, 
18:20146 (R;US) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC TROUGH COLLECTORS 
[The first multi-megawatt solar thermal power plant in India]: 
Foreign trip report, December 5-19, 1992, 18:19446 (R;US) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARAMETRIC INSTABILITIES 
Parametric decay instability for LH wave in large devices, 
18:22279 (R;IT) 
PARASYMPATHOMIMETICS 
Nuclear medicine program progress report for quarter ending 
December 31, 1992, 18:21560 (R;US) 
PARTIAL DIFFERENTIAL EQUATIONS 
See also MAXWELL EQUATIONS 
NAVIER-STOKES EQUATIONS 
A method for solving the KDV equation and some numerical ex- 
periments, 18:22590 (R;XA) 
Boundary C':* regularity of singular semilinear elliptic equa- 
tions, 18:21717 (R;XA) 
Index mappings for interactive editing of symbolic matrices, 
18:22616 (R;US) 
PARTICLE BOOSTERS 
Simulation of the injection damping and resonance correction 
systems for the HEB of the SSC, 18:20916 (R;US) 
PARTICLE IDENTIFICATION 
Algorithm for evaluation of parameters of ionization chamber 
signals from the flash-ADC date, 18:21034 (R;RU) 
Comments on particle identification at the B factory, 18:20909 
(RA;US) 
Production of a high energy beam of multiply charged C™¢ 
ions, 18:20872 (R;FR) 
Properties of Cs! and Csl-TMAE photocathodes, 18:21045 
(RA;US) 
PARTICLE INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 
QUARK-HADRON INTERACTIONS 
QUARK-QUARK INTERACTIONS 
Classical and quantum mechanics of a spinning particle inter- 
acting with background fields, 18:21727 (R;NL) 
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PARTICLE INTERACTIONS 


Report of the 1991 workshop on particle-material interactions for 
fusion research: December 12 = 13, 1991, Tokyo, Japan, 
18:22200 (R;JP;in Japanese) 

Some comments on a; (1250?) from 7-+32 v decay, 18:21876 
(RA;JP) 

PARTICLE MODELS 
See also DIFFRACTION MODELS 
JET MODEL 
SIGMA MODEL 
UNIFIED GAUGE MODELS 

Schwinger-Dyson loop equations as the w;, ,.-like constraints for 

hermitian multi-matrix chain model at finite N, 18:21790 (RA;JP) 
PARTICLE RESUSPENSION 
Development of a resupension model for contaminated soils: Ap- 
plication to the Palomares area, 18:21211 (R;ES;In Spanish) 

PARTICLE TRACKS 

Some formulae for estimating tracking errors, 18:20910 (RA;US) 
PARTICLES 

See also NEUTRAL PARTICLES 

PARTICULATES 

DNA fragment sizing by flow cytometry, 18:21369 (RA;US) 

Development of mass spectrometry detectors, 18:21380 (RA;US) 
PARTICULATES 

Combustion of dense streams of coal particles: Quarterly 
progress report No. 9, August 29, 1992—November 28, 1992, 
18:18811 (R;US) 

Research on fundamental aspects of inorganic vapor and particle 
deposition in coal-fired systems: Seventh quarterly technical 
report, March 6, 1992—June 5, 1992, 18:18808 (R;US) 

Research on fundamental aspects of inorganic vapor and parti- 
cle deposition in coal-fired systems: Eighth quarterly technical 
progress report, June 6, 1992—September 5, 1992, 18:18809 
(R;US) 

PASSIVATION 
Surface passivation of high-purity germanium gamma-ray de- 
tector, 18:20393 (R;AU) 
PATENTS 
Interim certification of material of patent interest, 18:22535 (R;US) 
PATTERN RECOGNITION 

Information-theoretic performance bounding of Bayesian identi- 
fiers, 18:22596 (R;US) 

Linguistic analysis of DNA, 18:21520 (RA;US) 

Low-cost massively parallel neurocomputing for pattern recogni- 
tion in macromolecular sequences, 18:21490 (RA;US) 

PCB 
See POLYCHLORINATED BIPHENYLS 
PEAT 

Peat and bark extractives and their behaviour in drying pro- 
cesses, 18:18676 (R;Fl) 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 

Studies of bearings to be used in high-temperature reactor 

plants. Final report, 18:19569 (1;DE;in German) 
PELLET INJECTION 

Measurement of shadowgraph of flying solid-hydrogen pellets, 
18:22372 (R;JP;In Japanese) 

Statistical analysis of luminescence signals observed during 
pellet injection, 18:22339 (RA;DE) 

[Travel to Italy to deliver a talk “A twenty barrel pellet injector for 
the Alcator C tokamak”}: Foreign trip report, September 19- 
24, 1992, 18:22441 (R;US) 

PELLETRON ACCELERATORS 

A CAMAC crate controller for IBM PC/AT with 16 BIT DMA inter- 
face, 18:20855 (IA;IN) 

A compact versatile magnetic beam steerer for NSC pelletron, 
18:20868 (1A;IN) 

Beam pulsing system for the pelletron at T.1.F.R., 18:20815 (IA;IN) 

Modifications incorporated in the 16 MV pelletron for better per- 
formance, 18:20784 (IA;IN) 
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Molecular beams and isotopic beams using the NSC 16MV pel- 
letron, 18:20863 (IA;IN) 

PC based accelerator control system, 18:20786 (IA;IN) 

Testing of NSC beam pulsing system, 18:20867 (IA;IN) 

PELLETRONS 
See PELLETRON ACCELERATORS 
PELLETS 

Coolside waste management research: Quarterly technical 
progress report, July 1, 1992—September 30, 1992, 18:21225 
(R;US) 

PENNSYLVANIA 

Remedial action plan for stabilization of the inactive Uranium 
Mill Tailings Site at Canonsburg, Pennsylvania: Uranium Mill 
Tailings Remedial Action Project, 18:19249 (R;US) 

PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
PEP-Ii design update and R&D results, 18:20928 (R;US) 
Trigger and data acquisition issues at PEP Il, 18:21051 (RA;US) 
PEPPERS 

identification of irradiated foods using the thermoluminescence 

apparatus TOLEDO - Preliminary study, 18:21595 (R;VN) 
PEPTIDE HYDROLASES 

[Induction of polygalacturonases important in pathogenicity of 

Pseudomonas solanacearum], 18:19414 (R;US) 
PEPTIDES 

[Travel to the Kyoto '92 International Conference on Biological 
Mass Spectroscopy in Kyoto, Japan to present a lecture on 
ion trap mass spectrometers under development at ORNL]: 
Foreign trip report, September 18-27, 1992, 18:20493 (R;US) 

PERMANENT MAGNETS 

Improvement of azimuthal homogeneity in permanent-magnet 

bearing rotors, 18:22204 (R;US) 
PERMIT APPLICATIONS 
Hydropower: A regulatory guide to permitting and licensing in 
Idaho, Montana, Oregon, and Washington, 18:19431 (R;US) 
PEROVSKITE CRYSTAL STRUCTURE 
See CUBIC LATTICES 
PEROXIDASES 

Verification, characterization, location and trace of activity of oxi- 
dases and oxigenases in conifers under the influence of air 
pollutants. Partial project 1. Investigations on peroxidases, 
18:21669 (IA;DE;In German) 

PEROXIDES 

Investigations into the chemism of atmopsheric peroxides 
(FP15), 18:21153 (IA;DE;In German) 

Investigations on the chemism of atmospheric peroxides. 
Methodological advances, laboratory studies, and field mea- 
surements, 18:21154 (IA;DE;In German) 

PERSONNEL 
See also MEDICAL PERSONNEL 
MINERS 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 

Environmental policy under worker moral hazard, 18:20033 
(R;NO) 

Evaluation of Injury/lliness Recordkeeping pilot course taught in 
Aiken, South Carolina, September 17, 1992, 18:19333 (R;US) 

Instrument Department - book No. 4, 1944-1946, 18:19896 
(R;US) 

Operation of Hanford Engineer Works: Traffic and Transporta- 
tion Departments, 18:22528 (R;US) 

Proceedings of the international workshop on conduct of inspec- 
tions and inspector qualification and training, 18:19624 (R;US) 

Research and development of methods/utilities and rules for 
managing cooperation for performance improvement in gov- 
ernment offices: Second Technical progress report, 
September 1, 1992—January 31, 1993, 18:22531 (R;US) 

Training review criteria and procedures: Revision 1, 18:19622 
(R;US) 





PERSONNEL DOSIMETRY 

Quality assurance network for radiotherapy dosimetry: 1. The 
programme (Secondary Standard Dosimetry Laboratories.), 
18:21630 (IA;XA) 

SSDL Newsletter. No. 31, 18:21628 (I;XA) 

Studies on biokinetics and radiation safety aspects of thorium, 
18:21631 (IA;IN) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 

A multiple case study on the information system to support self- 
managing teams, 18:22533 (R;US) 

Research and development of methods/utilities and rules for 
managing cooperation for performance improvement in gov- 
ernment offices: Second Technical progress report, 
September 1, 1992—January 31, 1993, 18:22531 (R;US) 

PERTURBATION THEORY 
COLUMBUS program system, 18:20530 (RA;US) 
PETN 
Computational analysis of slip in PETN, 18:21092 (R;US) 
PETROLEUM 
See also RESIDUAL PETROLEUM 
Chemical Composition 
Scale-up of miscible flood processes: Final report, 18:18854 
(R;US) 
Combustion Kinetics 
Kinetics of in-situ combustion, 18:18831 (RA;US) 
Compiled Data 

International petroleum statistics report (Contains glossary.), 
18:18863 (R;US) 

Winter fuels report week ending, April 9, 1993 (Contains glos- 
sary), 18:18872 (R;US) 

Winter fuels report week ending, March 12, 1993 (Contains 
glossary), 18:18868 (R;US) 

Coprocessing 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, October 1, 1992—December 31, 1992, 
18:18699 (R;US) 

Enhanced Recovery 

A study of end effects in displacement experiments, 18:18830 
(RA;US) 

A study of the effects of enhanced oil recovery agents on the 
quality of Strategic Petroleum Reserves crude oil: Final tech- 
nical report, 18:18881 (R;US) 

Effective-stress rules for pore-fluid transport in rocks containing 
two minerals, 18:18857 (R;US) 

Foan/ysteam injection laboratory experiences and field tests, 
18:18838 (RA;US) 

Microvisualization of foam flow in porous media, 18:18836 
(RA;US) 

Monitoring of thermal enhanced oil recovery processes with 
electromagnetic methods, 18:18841 (RA;US) 

SUPRI heavy oil research program: Final report, February 22, 
1990—March 21, 1992, 18:18847 (R;US) 

Transient foam flow in porous media with cat scanner, 18:18837 
(RA;US) 

[National Institute for Petroleum and Energy Research], monthly 
progress report for March 1993, 18:18856 (R;US) 

In-Situ Combustion 
Kinetics of in-situ combustion, 18:18831 (RA;US) 
Market 

Petroleum marketing monthly, April 1993 (Contains glossary.), 
18:18862 (R;US) 

Petroleum marketing monthly, March 1998, 18:18861 (R;US) 

The social costs to the US of monopolization of the world oil 
market, 1972-1991, 18:18876 (R;US) 

Pipelines 

A user's manual for the computer code OILPIP, 18:18879 (R;US) 
Purification 

Novel synthetic approaches to catalyst design, 18:18678 (RA;US) 
Research Programs 

[National Institute for Petroleum and Energy Research] quarterly 
technical report, October 1—-December 31, 1992: Volume 2, 
Energy production research, 18:18855 (R;US) 


PH VALUE 


[National Institute for Petroleum and Energy Research], monthly 

progress report for March 1993, 18:18856 (R;US) 
Statistical Data 

Petroleum marketing monthly, April 1993 (Contains glossary.), 
18:18862 (R;US) 

Petroleum marketing monthly, March 1998, 18:18861 (R;US) 

Temperature Measurement 
A user's manual for the computer code OILPIP, 18:18879 (R;US) 
Thermal Recovery 

CT imaging of steam and steam foam laboratory experiments, 
18:18835 (RA;US) 

In-situ combustion with metallic additives, 18:18832 (RA;US) 

Underground Storage 
Evaluating the effects of the number of caverns on the perfor- 
mance of underground oil storage facilities, 18:18878 (R;US) 
PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 

See also OIL FIELDS 

Measuring and predicting reservoir heterogeneity in complex 
deposystems: The fluvial-deltaic Big Injun sandstone in West 
Virginia: Annual report, September 20, 1991—September 20, 
1992, 18:18849 (R;US) 

Trying to help the environment - more on the West Ukraine 
case, 18:19406 (R;AT) 

PETROLEUM INDUSTRY 

An overview of naturally occurring radioactive materials 
(NORM) in the petroleum industry, 18:18877 (R;US) 

Multivariate optimization of production systems: The time di- 
mension, 18:18845 (R;US) 

Offshore scientific and technical publications, 
18:18824 (R;US) 

Profiles of foreign direct investment in US energy, 1991, 
18:20014 (R;US) 

US energy industry financial developments, 1992 Fourth Quarter 
(Contains a list of petroleum companies.), 18:18874 (R;US) 

US energy industry financial developments, 1992 third quarter, 
18:20079 (R;US) 

US-Soviet oil and gas joint ventures, 18:18875 (R;US) 

PETROLEUM PRODUCTS 

See also GASOLINE 

Petroleum marketing monthly, April 1993 (Contains glossary.), 
18:18862 (R;US) 

Petroleum marketing monthly, March 1993, 18:18861 (R;US) 

Winter Fuels Report week ending, March 26, 1993 (Contains 
glossary), 18:18870 (R;US) 

Winter fuels report week ending, April 23, 1993 (Contains glos- 
sary), 18:18873 (R;US) 

Winter fuels report week ending, April 9, 1993 (Contains glos- 
sary), 18:18872 (R;US) 

Winter fuels report week ending, February 19, 1993 (Contains 
Glossary.), 18:18866 (R;US) 

Winter fuels report week ending, March 12, 1993 (Contains 
glossary), 18:18868 (R;US) 

Winter fuels report, week ending April 2, 1993 (Contains glos- 
sary), 18:18871 (R;US) 

Winter fuels report, week ending February 12, 1993 (Contains 
Glossary and feature article on Midwest Propane Markets.), 
18:18865 (R;US) 

Winter fuels report, week ending February 5, 1992 (Contains 
Glossary.), 18:18864 (R;US) 

Winter fuels report, week ending March 19, 1993 (Contains 
Glossary.), 18:18869 (R;US) 

Winter fuels report, week ending March 5, 1993 (Contains Glos- 
sary.), 18:18867 (R;US) 

PETROLEUM RESIDUES 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, October 1, 1992—December 31, 1992, 
18:18699 (R;US) 

PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PH VALUE 
Colorimetric determination of pH, 18:20503 (PA;US) 


1984-1989, 
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PH VALUE 


Development of novel Sol-Gel Indicators (SGI's) for in-situ envi- 
ronmental measurements: Part 1, Program and a new pH 
Sol-Gel indicator, 18:19341 (R;US) 

Measurement of pH in high ionic strength solutions, 18:20576 
(PA;US) 

PHAGES 

See BACTERIOFHAGES 
PHARMACEUTICALS 

See DRUGS 
PHARMACOTHERAPY 

See CHEMOTHERAPY 
PHASE SHIFT 

An optical potential from inversion of the 350 MeV '© 0 - 1© © 
scattering data, 18:22091 (R;AU) 

PHASE SPACE 

BFV-BRST analysis of the classical and quantum q- 

deformations of the sl(2) algebra, 18:21780 (R;XA) 
PHENANTHROLINES 

[Unsegmented continuous-flow sample processing and electro- 
chemical detection of gaseous species]: Final report, March 
1, 1985—February 28, 1991, 18:20468 (R;US) 

PHILIPPINES 

Food irradiation process control and acceptance. Regional 
UNDP project for Asia and the Pacific, mission undertaken in 
the Philippines. Food irradiation process control, regulation 
and acceptance RPFI-Phase 3: Technical report. Report pre- 
pared for the Governments of Bangladesh, China, India, 
Indonesia, Malaysia, Pakistan, Philippines, Republic of Ko, 
18:21578 (R;XA) 

PHOSPHATE GLASS 
[Travel to Spain and Egypt for glass science and engineering]: 
Foreign trip report, October 3-19, 1992, 18:20412 (R;US) 
PHOSPHATES 
See also INDIUM PHOSPHATES 
THULIUM PHOSPHATES 
VANADIUM PHOSPHATES 

Chemically bonded phosphate ceramics for radioactive and 
mixed waste solidification and stabilization, 18:19010 (R;US) 

Luminescence of uranium in some phosphates, 18:20619 (R;CN) 

Treatment of contaminated wastewater at Oak Ridge National 
Laboratory, 18:19027 (R;US) 

PHOSPHONATES 

Kinetics of uranyl-diphosphonate complexation in acidic solu- 

tions, 18:20613 (RA;US) 
PHOSPHONIC ACIDS 

Phosphonic acid complexes of f elements, 18:20611 (RA;US) 

ThermaVoxidative instability of | complexants/complexes, 
18:20538 (RA;US) 

PHOSPHORIC ACID 

Industrial scale application of optimized segmenting, decontami- 
nation and acid regeneration processes, 18:19537 (R;XE;In 
German) 

PHOSPHORS 

See also LIQUID SCINTILLATORS 

Thermographic properties of eight blue-emitting phosphors, 
18:20432 (R;US) 

PHOSPHORUS 
On s-like window resonances, 18:20593 (RA;US) 
PHOSPHORUS COMPOUNDS 

See also PHOSPHATES 

On s-like window resonances, 18:20593 (RA;US) 

The use of quantum chemistry to estimate the performance and 
properties of explosives, 18:21095 (R;US) 

PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 

Biochemical and molecular analysis of a transmembrane protein 
kinase from Arabidopsis thaliana: Progress report, January 
1993, 18:19416 (R;US) 

PHOTOCATHODES 

An approach to particle identification at an asymmetric B fac- 
tory, 18:21047 (RA;US) 

McGill fast RICH project: A status report, 18:21044 (RA;US) 
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Properties of Csl and CsI-TMAE photocathodes, 18:21045 
(RA;US) 

Vacuum buffer for the gamma-hard sensor, 18:21064 (R;US) 

PHOTOCHEMICAL REACTIONS 

See also PHOTOSYNTHESIS 

Magnetic resonance studies of photo-induced electron transfer 
reactions: Final report, June 1, 1990—-May 31, 1993, 
18:20599 (R;US) 

PHOTOCHEMISTRY 

The Notre Dame Radiation Laboratory quarterly report, January 
1—March 31, 1993, 18:20607 (R;US) 

[Solar energy storage and applied photochemistry]: Foreign trip 
report, January 4-16, 1993, 18:19441 (R;US) 

PHOTODIODES 
New challenges in optical materials development, 18:20758 
(R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHS 
See IMAGES 
PHOTOIONIZATION 
Multiphoton physics with x-rays: Two photon K-shell ionization 
of chlorine, 18:22109 (R;US) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON BEAMS 

Nonlinear absorption limits self focusing, 18:20745 (R;US) 

Velocity space diffusion of electrons induced by a beam of elec- 
tron cyclotron waves of finite size in toroidal geometry, 
18:22313 (RA;US) 

PHOTON COLLISIONS 
See also PHOTON-ATOM COLLISIONS 
PHOTON-ION COLLISIONS 
Moessbauer-like absorption and scattering of light from confined 
crystalline ionic systems, 18:22178 (R;US) 

PHOTON DETECTION (GAMMA) 

See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 

See X-RAY DETECTION 
PHOTON EMISSION 

Sensitivity analysis of NPS decommissioning, 18:19531 (RA;XA) 
PHOTON TRANSPORT 

Agrey diffusion acceleration method for time-dependent radiative 
transfer calculation: Analysis and application, 18:22107 (R;US) 

Theoretical basis of the linear nodal and linear characteristic 
methods in the TORT computer code, 18:22103 (R;US) 

PHOTON-ATOM COLLISIONS 

FENDL muttigroup libraries, 18:22639 (R;XA) 

Theoretical investigation of electron-positive ion/atom interac- 
tions: Progress report, November 15, 1991—July 14, 1992, 
18:22121 (R;US) 

PHOTON-ION COLLISIONS 

The production and destruction of negative ions: Progress re- 

port, September 1, 1992—August 31, 1993, 18:22111 (R;US) 
PHOTON-PHOTON INTERACTIONS 

Pion polarizabilities and the shielding of the o(700)-meson ex- 

change in -+-y — wm processes, 18:21906 (RA;US) 
PHOTONUCLEAR REACTIONS 

Isospin effects in the photodisintegration of light nuclei, 

18:21960 (R;AU) 
PHOTOSYNTHESIS 

Investigation of artificial photosynthesis using unnatural photo- 
synthesis, 18:20584 (RA;US) 

Physiological methods for early indication of novel tree damage 
in spruces at the open-top chamber station (OTC) in the 
Eggegebirge (LIS), 18:21674 (IA;DE;In German) 

PHOTOSYNTHETIC BACTERIA 

[Regulation of alternative CO, fixation pathways in procaryotic 
and eucaryotic photosynthetic organisms]: Progress report, 
18:21347 (R;US) 

PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 





Electrochemical preparation and characterization of CulnSe> thin 
films for photovoltaic applications, 18:20423 (i;ES;ln Spanish) 

[Travel to Germany concerning research in surface science]: 
Foreign trip report, September 18—October 18, 1992, 
18:20211 (R;US) 

[Travel to Great Britain to discuss the photovoltaics program at 
Newcastle and photovoltaics in developing countries]: For- 
eign trip report, September 8-20, 1992, 18:19444 (R;US) 

[Travel to Montreux, Switzerland, to participate in the 11th Euro- 
pean Photovoltaic Solar Energy Conference]: Foreign trip 
report, October 10-21, 1992, 18:19445 (R;US) 

PHOTOVOLTAIC CONVERSION 

Interagency Advanced Power Group (IAPG) meeting com- 

pendium: October 1991—December 1992, 18:21082 (R;US) 
PHWR TYPE REACTORS 

See also ATUCHA REACTOR 

Advanced Heavy Water Reactor (AHWR), 18:19584 (IA;IN) 

Development of thorium based fuels for water-cooled reactors, 
18:19585 (IA;IN) 

Extension of burnup in Indian PHWRs, 18:19580 (RA;XA) 

Failed fuel detection and poolside inspection in Indian nuclear 
power reactors, 18:19538 (RA;XA) 

Flow induced vibration analysis of the guide tubes of reactivity 
mechanism of 500 MWe PHWR, 18:19576 (R;IN) 

Growth scenarios with thorium fuel cycles in pressurised heavy 
water reactors, 18:19583 (IA;IN) 

Loop experiments with thoria based fuels, 18:19587 (IA;IN) 

Potential use of thorium through fusion breeders in the Indian 
context, 18:22452 (IA;IN) 

Strain measurement in primary heat transport system of Kakra- 
para Atomic Power Project Unit-1, 18:19575 (R;IN) 

Thorium in the Indian HWR [Heavy Water Reactor], 18:19586 
(IA;IN) 

PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 
SIAM conference on applications of dynamical systems: Ab- 
stracts and author index, 18:22562 (R;US) 
Pl-1016 RESONANCES 
See MESONS 
PICKUP REACTIONS 
Vector and tensor analyzing powers in the 2°8Pb(vector 
d,t)°” Pb reaction at 200 and 360 MeV, 18:22079 (R;FR) 
PIGE ANALYSIS 
See PROTON REACTIONS 
PILOT PLANTS 

See also WIPP 

Conditioning of alpha and beta-gamma ashes of incinerator, ob- 
tained by radioactive wastes incinerating and encapsulation in 
several matrices, 18:19098 (R;XE;In French) 

PION DETECTION 

SSC calorimetry R&D: Final report (Michigan State Univ., East 

Lansing, Michigan), 18:20998 (R;US) 
PION MINUS-PROTON INTERACTIONS 

Six-gamma states M°=1°7°n in «-p—M°n by GAMS4000, 
18:21914 (RA;JP) 

Study of the nx- system in the x~p reaction at 6.3 GeV/c, 
18:21912 (RA;JP) 

The 22° and 4x° systems from GAMS-2000, 18:20876 (RA;JP) 

PION PLUS REACTIONS 
Spin flip effects in pion nucleus interactions, 18:22084 (R;US) 
PION-NUCLEON INTERACTIONS 

See also PION-PROTON INTERACTIONS 

Comments on some uncertainties in determination of 1-2 phase 
shifts, 18:21913 (RA;JP) 

Spin flip effects in pion nucleus interactions, 18:22084 (R;US) 

PION-PROTON INTERACTIONS 
See also PION MINUS-PROTON INTERACTIONS 
Inclusive (p,p’ssup(+)) reaction, 18:21868 (IA;IN) 
PIONIZATION 

Coherent and chaotic pionisation in relativistic nuclear collision, 

18:22060 (IA;IN) 


PIONS 

An investigation of many pion dynamical correlation in heavy ion 
interaction, 18:22071 (IA;IN) 

K/x separation at a B factory, 18:21048 (RA;US) 

Pion coherence zone for hot and cold events in relativistic heavy 
ion collision, 18:22069 (IA;IN) 

Pion polarizabilities and the shielding of the o(700)-meson ex- 
change in yy — 27 processes, 18:21906 (RA;US) 

Quark gluon plasma equation of state in a relativistic harmonic 
confinement model, 18:21820 (IA;IN) 

PIPE FITTINGS 

Advances in remote maintenance techniques at Hanford, 

18:18962 (R;US) 
PIPELINES 

Potential transmission and transients during corrosion: Applica- 

tions to corrosion monitoring, 18:20229 (R;US) 
PIPES 

Effect of aging on the predicted maximum moment-carrying ca- 
pacity of circumferentially cracked cast stainless steel pipe, 
18:19567 (RA;US) 

Existing reactor rear face piping review, 18:19872 (R;US) 

Experiments on mass transfer in a natural convection of high 
temperature gas mixture with graphite corrosion due to air 
ingress, 18:19571 (R;JP) 

Fracture mechanics and full scale pipe break testing for DOE's 
New Production Reactor-Heavy Water Reactor, 18:19911 
(R;US) 

Improves calculation of pipe strains and stresses in a hot fluid 
injector/productor well simulator, 18:18840 (RA;US) 

Overview of piping issues and trends, 18:19687 (R;US) 

RHIC detector beam-pipe pressures in time, 18:20842 (R;US) 

Steps required in the pursuit of quantitative risk management 
processes for high pressure systems, 18:19689 (R;US) 

Stress analysis of bulk effluent system components in B and C 
reactors, 18:19861 (R;US) 

Stress corrosion cracking of steam generator tube and primary 
pipe in PWR type nuclear power piants, 18:19543 (R;CN;In 
Chinese) 

[Travel to Germany for presentation of papers on advanced 
pressure vessel, piping, and tubing materials]: Foreign trip re- 
port, May 30—June 6, 1992, 18:19496 (R;US) 

PIQUA NUCLEAR POWER FACILITY 
See PNPF REACTOR 

PIQUA ORGANIC MODERATED REACTOR 
See PNPF REACTOR 

PITTING CORROSION 

Modeling pitting corrosion damage of high-level radioactive- 
waste containers, with emphasis on the stochastic approach, 
18:19180 (R;US) 

PIXE ANALYSIS 
Particle induced X-ray emission, 18:20466 (R;AU) 
PLANKTON 

Multiple measurement of the coupling between benthic carbon 
fluxes and bioturbation activity during the “spring bloom”: 
Progress report 1992, 18:21296 (R;US) 

PLANT CELLS F 

Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts: Progress report, May 16, 
1992-January 9, 1993, 18:21681 (R;US) 

PLANT GROWTH 

Energy consumption related to the use of negative DIF in pot 
plant production, 18:20165 (RA;DK;In Danish) 

Negative DIF: The effect of temperature drop prior to the light 
period on plants grown under long day conditions (DIF = Dif- 
ference between low day and high night temperatures), 
18:20151 (RA;DK) 

Negative DIF: The response of short-day plants to temperature 
drop prior to light period (DIF = Difference between low day 
and high night temperatures), 18:20150 (RA;DK) 

PLANTS 
See also ALGAE 
FUNGI 
TREES 
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PLANTS 


High-resolution electron paramagnetic resonance, 18:20461 
(RA;US) 

Structural and energetic factors in photoinduced charge separa- 
tion, 18:20586 (RA;US) 

The effect of increased artificial and solar UV-B radiation in 
combination with increased temperature and carbon dioxide 
concentration on the growth and gas exchange of selected 
plants, 18:21682 (1;DE;In German) 

PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
EQUILIBRIUM PLASMA 
LASER-PRODUCED PLASMA 
RELATIVISTIC PLASMA 
SOLID-STATE PLASMA 

Analysis of combined injection of fast wave and lower hybrid 
waves in tokamak plasmas, 18:22287 (RA;IT) 

Central power balance in sawtoothing ohmically heated tokamak 
discharges in the Princeton large torus, 18:22294 (RA;US) 
Design and first experimental results of components for ERCH 

at Thomson-CSF, 18:22322 (RA;US) 

Discrete vortex representation of 
18:22274 (R;US) 

lon motion effects on charged radiators, 18:22120 (R;US) 

Methods of designing higher efficiency, shorter length periodic- 
perturbation mode converters for over-moded waveguides, 
18:22327 (RA;US) 

Microwaves for ECRH in Milano C.N.R. Laboratory, 18:22324 
(RA;US) 

Mode converters for generating the HE,, (near-gaussian) mode 
from gyrotron TE, modes at 140 GHz, 18:22326 (RA;US) 
Negative ion mass spectra and particulate formation in rf silane 

plasma deposition experiments, 18:22379 (R;CH) 

Progress on the varian 140 GHz gyrotron, 18:22317 (RA;US) 

Prospects for high power gyrotrons, 18:22320 (RA;US) 

The 120 GHz quasi-optical gyrotron at the Centre de 
Recherches en Physique des Plasmas, 18:22321 (RA;US) 
Theoretical atomic physics for fusion: Annual Report, 1992, 

18:22268 (R;US) 
Waveguide elliptic polarizers for ECH at down shifted frequen- 
cies on PLT, 18:22328 (RA;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ARC SPRAYING 

Comprehensive computational model for thermal plasma pro- 
cessing, 18:20236 (RA;US) 

Plasma/particle interaction in subsonic argorVvhelium thermal 
plasma jets, 18:20258 (R;US) 

PLASMA DENSITY 

Decomposition into eigenmodes: a novel approach to charac- 
terize plasma confinement in a tokamak, 18:22380 (R;CH;In 
French) : 

Density fluctuation measurements by broadband heterodyne re- 
flectometry on the W7-AS stellarator, 18:22340 (RA;DE) 

PLASMA DIAGNOSTICS 

A comparison of three different methods for calibrating ECE 
measurement systems, 18:22296 (RA;US) 

Active neutral particle diagnostics for high temperature plasma, 
18:22375 (R;JP;in Japanese) 

Crossed sightline ECE diagnostics: 
18:22271 (R;US) 

Electron cyclotron emission measurements during electron cy- 
clotron heating in the Wendelstein VII-A Stellarator at 1 Tesla 
and 2.5 Tesla, 18:22293 (RA;US) 

Electron cyclotron emission measurements on TFTR, 18:22292 
(RA;US) 

Experiments on heat transport applying the modulation and cor- 
relation technique to electron-cyclotron-heated plasmas in the 
Wendelstein VII-A stellarator, 18:22304 (RA;US) 


magnetohydrodynamics, 


Final technical report, 
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First measurements of two dimensional electron temperature 
profiles on JET, 18:22290 (RA;US) 

NOTEC, a code for the calculation of non-thermal ECE spectra 
emitted from tokamak plasmas, 18:22301 (RA;US) 

Simulation of JET ECE spectra along multiple chords and com- 
parison with experiment, 18:22291 (RA;US) 

The transmission system for the DIll-D ECE radiometer, 
18:22295 (RA;US) 

PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 

Dependence of ECH deposition profile on the modeling of inci- 
dent wave energy, 18:22310 (RA;US) 

PBX-M ion Bernstein wave heating overview, 18:22401 (R;US) 

PLASMA IMPURITIES 

Collisions of H, Hz and He with metallic impurity ions, 18:22333 
(RA;XA) 

Status of the electron-ion database for metallic impurities, 
18:22332 (RA;XA) 

PLASMA INSTABILITY 

Analysis of SBS growth experiments, 18:22409 (RA;US) 

The 2MW ECRH system for COMPASS, 18:22307 (RA;US) 
PLASMA PRODUCTION 

Plasma production by helicon waves, 18:22402 (R;JP) 
PLASMA SCRAPE-OFF LAYER 

Numerical modelling of FT-Tokamak edge plasma, 18:22289 
(R;IT) 

Physics of tokamak scrape-off layer confinement, 18:22509 
(R;US) 

PLASMA SHEATH 
Effects of neutral gas collisions on the power transmission factor 
at the divertor sheath, 18:22407 (R;US) 
PLASMA SWITCHES 
A picosecond high pressure gas switch, 18:20752 (R;US) 
PLASMIDS 

A reliable DNA template preparation protocol for plasmids with 

transposon insertions, 18:21397 (RA;US) 
PLASTIC FOAMS 

Acid solution absorption of extruded polyethylene foam, 
18:20455 (R;US) 

Apparent thermal conductivity of polyurethane foam insulation, 
containing various HCFC blends, from 125 to 335 K: [Final re- 
port], 18:20414 (R;US) 

Hydrostatic and uniaxial behavior of a high density polyurethane 
foam (FR-3720) at various temperatures, 18:20445 (R;US) 

PLASTIC PROPERTIES 

See PLASTICITY 
PLASTIC SCINTILLATION COUNTERS 

See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

[Reaction mechanism studies of heavy ion induced nuclear re- 
actions]: Annual progress report, [January 1992—February 
1993], 18:22008 (R;US) 

PLASTICITY 
[Plasticity of materials]: Foreign trip report, August 26— 
September 25, 1992, 18:20282 (R;US) 
PLASTICS 
See also POLYSTYRENE 
POLYURETHANES 
TEFLON 
Polymeric materials for use in wet hydrochloric acid environ- 
ments, 18:20427 (R;US) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 

A model of elementary chemistry and fluid mechanics in the com- 
bustion of hydrogen on platinum surfaces, 18:20630 (R;US) 

Selective bond scission during oxygenate decomposition on 
metals: Annual report, 18:20554 (R;US) 

PLATINUM 187 
Evidence for abnormal M1 transition in '®7Pt, 18:21964 (R;FR) 





PLATINUM COMPLEXES 

Photochemistry and charge transfer chemistry of the platinum 
group elements: Summary progress report, May 1, 1990— 
April 30, 1993, 18:20601 (R;US) 

Quantum lattice fluctuations in a 1-dimensional charge-density- 
wave material: Luminescence and resonance Raman studies 
of an MX solid, 18:20429 (R;US) 

PLATINUM SILICIDES 
Orientation dependence of Pt2Si formation during quick thermal 
annealing, 18:22189 (IA;RU;In Russian) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Central power balance in sawtoothing ohmically heated tokamak 
discharges in the Princeton large torus, 18:22294 (RA;US) 
PLUGS 
See CLOSURES 
PLUMES 

Application of an advanced atmospheric mesoscale model to dis- 
persion in the Rocky Flats, Colorado vicinity, 18:21182 (R;US) 

Initial objectives of on-site empirical modelling of thermal 
plumes: A preliminary evaluation of a river-site and a lake-site 
thermal plume, 18:21279 (R;US) 

Waukegan Station plume, 18:21280 (R;US) 

PLUTONIUM 
Charge Conservation 
Charge conservation and plutonium, 18:20622 (RA;US) 
Coincidence Spectrometry 

PFPF canister counter for foreign plutonium (PCAS-3) hardware 

operations and procedures manual, 18:20208 (R;US) 
Inventories 

Safely disposing and controlling the various forms of excess mil- 

itary plutonium, 18:20199 (RA;US) 
Mediterranean Sea 

Development of a resupension model for contaminated soils: Ap- 

plication to the Palomares area, 18:21211 (R;ES;In Spanish) 
Production 

200 Areas operation monthly report, June 1971, 18:18954 (R;US) 

200 Areas operation monthly report, March 1968, 18:18950 
(R;US) 

200 Areas operation monthly report, March 1969, 18:18951 
(R;US) 

200 Areas operation monthly report, May 1970, 18:18952 (R;US) 

200 Areas operation monthly report, November 1970, 18:18953 
(R;US) 

Chemical Processing Department monthly report for August 
1958, 18:18965 (R;US) 

Chemical Processing Department monthly report for August 
1960, 18:18967 (R;US) 

Chemical Processing Department monthly report for June 1965, 
18:18974 (R;US) 

Chemical Processing Department monthly report, October 
1964, 18:18973 (R;US) 

Hanford Atomic Products Operation annual report 1956, 
18:19854 (R:US) 

Hanford Atomic Products Operation annual report 1959, 
18:19869 (R;US) 

Lithium metal reduction of plutonium oxide to produce plutonium 
metal, 18:20284 (PA;US) 

Nuclear metallurgy lectures: Chapter 5, 18:19837 (R;US) 

Quantitative Chemical Analysis 

[The quality control programs for uranium and plutonium mea- 
surements for the Safeguards Analytical Laboratory at 
Seibersdorf, Austria]: Foreign trip report, May 8-22, 1992, 
18:19346 (R;US) 

Radioecological Concentration 
Environmental report for 1991, 18:21269 (R;US) 
Radionuclide Migration 

Development of a resupension model for contaminated soils: Ap- 

plication to the Palomares area, 18:21211 (R;ES;in Spanish) 
Remote Handling 

Integrating remote control into a pyrochemical processing glove 

box robot, 18:20679 (R;US) 


POLARIZED BEAMS 


Solubility 

Fissile solubility and monosodium titanate loading tests, 

18:19218 (R;US) 
PLUTONIUM 236 

Cyclotron production of radionuclides for research, 18:20616 

(RA;US) 
PLUTONIUM 237 

Cyclotron production of radionuclides for research, 18:20616 

(RA;US) 
PLUTONIUM 238 

Separations Areas: Savannah River Plant history, July 1954— 

December 1972, 18:19773 (R;US) 
PLUTONIUM 239 

Cell specific radiation dosimetry in skeleton from life-span car- 
cinogenesis studies: Final report, 18:21614 (R;US) 

Separations Areas: Savannah River Plant history, July 1954— 
December 1972, 18:19773 (R;US) 

PLUTONIUM 239 TARGET 

Charge distribution in low energy fission of actinides, 18:22043 

(IA;IN) 
PLUTONIUM 240 

PT-IP-132-AC — Supplement A, Production of high Pu-240 plu- 

tonium at C Reactor, 18:19860 (R;US) 
PLUTONIUM 241 TARGET 

Charge distribution in low energy fission of actinides, 18:22043 

(IA;IN) 
PLUTONIUM OXIDES 

Lithium metal reduction of plutonium oxide to produce plutonium 
metal, 18:20284 (PA;US) 

Mediated electrochemical oxidation of Rocky Flats combustible 
low level mixed wastes, 18:19186 (R;US) 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Building 221-H, B-Line, Plutonium Oxide Fa- 
cility (Supplement 2C): Revision 1, 18:19319 (R;US) 

PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PNPF REACTOR 

Annual monitoring and surveillance report for Piqua Nuclear 
Power Facility, Piqua, Ohio, 18:21204 (R;US) 

POINT BEACH-1 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Point Beach nuclear power plant, 18:19945 (R;US) 
POINT BEACH-2 REACTOR 
Auxiliary feedwater system risk-based inspection guide for the 
Point Beach nuclear power piant, 18:19945 (R;US) 
POINT MUTATIONS 
See GENE MUTATIONS 
POINT POLLUTANT SOURCES 
Environmental monitoring - air pollution, 18:20035 (R;NO;In 
Norwegian) 
POISEVILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 

[Travel to Poland to review progress and plan future efforts on 
the Krakow Clean Fossil Fuels and Energy Efficiency Pro- 
gram]: Foreign trip report, September 28—October 8, 1992, 
18:21170 (R;US) 

POLARIMETERS 

A universal polarimeter for the soft x-ray and VUV wavelength 
region, 18:20829 (RA;US) 

Polarization experiments with hadronic and electromagnetic 
probes: [Annual] report, July 1, 1992—June 30, 1994, 
18:21855 (R;US) 

XUV polarimeter for undulator radiation measurements, 
18:20830 (RA;US) 

POLARIZED BEAMS 

A high field optical-pumping spin-exchange polarized deuterium 

source, 18:21735 (R;US) 
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POLARIZED BEAMS 


[Travel to Italy and Switzerland to deliver presentations concern- 
ing polarized protons]: Foreign trip report, January 5, 
1992—January 15, 1992, 18:21905 (R;US) 

POLARIZED TARGETS 

Progress on polarized target materials with pure carbon back- 

ground, 18:20836 (R;US) 
POLARONS 

[Collaborative studies of polaronic phenomena in solids]: Foreign 

trip report, August 31—October 15, 1992, 18:22144 (R;US) 
POLLUTANTS 

Atmospheric and Geophysical Sciences Division: G-Division did 
you know..., 18:21192 (R;US) 

Best management practices plan for the Y-12 Plant, 18:19227 
(R;US) 

Coal ash/sorbent behavior testing, 18:18787 (RA;US) 

Direct coal-fired turbine gas cleaning conditions and perfor- 
mance needs, 18:18789 (RA;US) 

Environmental policy under worker moral hazard, 18:20033 
(R;NO) 

Heat and vapor transport beneath an impermeable cap, 
18:21260 (R;US) 

Hydrodynamic testing and modeling, 18:18794 (RA;US) 

Laboratory test program description, 18:18793 (RA;US) 

Phase 1 conclusions, 18:18792 (RA;US) 

Program objectives and scope, 18:18791 (RA;US) 

State of the art: Ecological biomarkers, 18:21676 (R;US) 

Sulfur removal testing, 18:18795 (RA;US) 

Summary of fiscal years 1991 and 1992 construction, hydro- 
logic, and geologic data obtained from the Maynardville 
Limestone exit pathway monitoring program, 18:19229 (R;US) 

Summary of ground water and surface water flow and contami- 
nant transport computer codes used at the Idaho National 
Engineering Laboratory (INEL): Version 1.0, 18:19737 (R;US) 

Westinghouse ILEC concepts, 18:18790 (RA;US) 

POLLUTION 
See also AIR POLLUTION 
LAND POLLUTION 

Environmental policy under labor unions with endogenous envi- 
ronmental effort, 18:20034 (R;NO) 

Environmental sample management system (ESMS), 18:19019 
(RA;US) 

POLLUTION ABATEMENT 

See aiso AIR POLLUTION ABATEMENT 

Pollution prevention: A regulatory update, 18:20024 (R;US) 
POLONIUM 210 

Production of Polonium 210, Thulium 170, and Iridium 192 in a 
Hanford production pile, 18:19846 (R;US) 

POLONIUM 218 

Study of the atmospheric chemistry of radon progeny in labora- 
tory and real indoor atmospheres: Progress report, July 1, 
1992—March 31, 1993, 18:21222 (R;US) 

POLY(ISOBUTYLENE OXIDE) 

See ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 

See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACRYLONITRILE 

See NITRILES 

ORGANIC POLYMERS 

POLYAMIDES 

See also POLYURETHANES 

Radiation effects on polyaniline, 18:20420 (IA;JP) 
POLYCHLORINATED BIPHENYLS 

Shemya Air Force Base, Alaska No Further Action Decision 
document for Hg-1: Final report, 18:21233 (R;US) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Co-occurrence patterns of polycyclic aromatic hydrocarbons in 
soils at hazardous waste sites, 18:21214 (RA;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, July 1, 
1992—September 30, 1992, 18:18814 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, April 1, 
1992—June 30, 1992, 18:18813 (R;US) 
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Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, July 1, 
1992-September 30, 1992, 18:18814 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, April 1, 
1992-June 30, 1992, 18:18813 (R;US) 

Snake and Columbia Rivers Sediment Sampling Project, 
18:21315 (R;US) 

[The International Symposium on Polyaromatic Hydrocarbons 
(PAH) in Bordeaux, France]: Foreign trip report, September 
28, 1991—October 11, 1991, 18:20491 (R;US) 

POLYCYCLIC SULFUR HETEROCYCLES 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly technical progress report for period ending December 
30, 1992, 18:18702 (R;US) 

The thermodynamic properties of thianthrene and phenoxathiin, 
18:20569 (R;US) 

POLYESTERS 

Clean room wiping cloths, 18:20658 (R;US) 
POLYETHYLENE TERPHTHALATE 

See POLYESTERS 
POLYETHYLENES 

Acid solution absorption of extruded polyethylene foam, 
18:20455 (R;US) 

Irradiation effects of EVA-PE-EVA laminated film, 18:20419 
(IA;JP) 

Polyethylene waste form: Evaluation of explosion and fire haz- 
ards: Final report, 18:19125 (R;US) 

Radiation effects on polyethylenes, 18:20421 (IA;JP) 

POLYMERS 
See also ETHYLENE PROPYLENE DIENE POLYMERS 
ORGANIC POLYMERS 
SILICONES 

Advisory group meeting on new trends and developments in ra- 
diation technology, 18:19390 (1;XA) 

Biomedical applications, 18:20608 (IA;XA) 

Chemically modified electrodes and related solution studies: Fi- 
nal technical report, January 15, 1991—January 14, 1992, 
18:20550 (R;US) 

Determination of concentration profiles at interfaces and surfaces 
of partially miscible polymer blends: Final Technical report, 
September 25, 1990—December 24, 1992, 18:20411 (R;US) 

Polymeric materials for use in wet hydrochloric acid environ- 
ments, 18:20427 (R;US) 

Use of de Laval nozzles in spray forming, 18:20259 (R;US) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE 

Brominated polystyrene at preselected atom %, 18:22507 (R;US) 

D-T and Dz retention in plastic shells, 18:22508 (R;US) 

Preparation and properties of halogenated polystyrenes, 
18:22517 (RA;US) 

POLYSULFIDES 

See SULFIDES 
POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYTHIONATES 

See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 

See SULFUR COMPOUNDS 
POLYURETHANES 

Apparent thermal conductivity of polyurethane foam insulation, 
containing various HCFC blends, from 125 to 335 K: [Final re- 
port], 18:20414 (R;US) 

Hydrostatic and uniaxial behavior of a high density polyurethane 
foam (FR-3720) at various temperatures, 18:20445 (R;US) 

POLYVINYL ALCOHOL 

See PVA 
PONDS 

100-D Ponds closure plan, 18:19070 (R;US) 
POOLS 

See PONDS 





POROUS MATERIALS 
Capillary effects in drainage in heterogeneous porous media: 
Continuum modeling, experiments and pore network simula- 
tions, 18:18846 (R;US) 
Carbon aerogels and xerogels, 18:20450 (R;US) 
Micromechanical studies of partially saturated porous media, 
18:21112 (RA;US) 
Microvisualization of foam flow in porous media, 18:18836 
(RA;US) 
Simulation of unsaturated flow and nonreactive solute transport 
in a heterogeneous soil at the field scale, 18:19135 (R;US) 
Transient foam flow in porous media with cat scanner, 18:18837 
(RA;US) 
Transport in random porous media, 18:20707 (RA;US) 
PORPHYRINS 
See also CHLOROPHYLL 
MYOGLOBIN 
Photophysics and photochemistry of photosynthetic model sys- 
tems, 18:20588 (RA;US) 
Synchrotron investigation of excited states, 18:20589 (RA;US) 
Synthetic photoreaction centers, 18:20587 (RA;US) 
PORTLAND CEMENT 
Transport of gases through concrete barriers. Task 3: character- 
ization of radioactive waste forms, 18:19093 (R;XE) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
An overview of the Portsmouth gaseous diffusion plant's inte- 
grated geographic information system/environmental data 
base management system, 18:19239 (RA;US) 
POSITION (OPTICAL) 
See COORDINATES 
POSITION (RADIO) 
See COORDINATES 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 
Performance characteristics of large area position sensitive ioni- 
sation chamber, 18:21017 (IA;IN) 
Position sensitive gas detectors, 18:21005 (IA;IN) 
POSITRON DETECTION 
Neutrinos oscillations research near a nuclear reactor. Study of 
background components and experimental data analysis in 
Bugey Ill experiment, 18:21875 (R;FR;In French) 
POSITRON REACTIONS 
Electron lines in e*+Th, U interactions, 18:22078 (R;JP) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONS 
Continuous slowing down approximation range of positrons in 
the energy region 10-900 KeV, 18:22097 (IA;IN) 
DOE workshop meeting on the application of positron spec- 
troscopy to materials sciences: Proceedings, 18:22166 (R;US) 
POST-TRANSLATION MODIFICATION 
Molecular biology of signal transduction in plants: Abstracts, 
18:21342 (R;US) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Evaluation of neutron reaction data of natural potassium, 
18:21987 (RA;CN) 
K-shell ionization cross sections for low Z elements (1 <Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (iA;IN) 
Theoretical investigation of electron-positive ion/atom interac- 
tions: Progress report, November 15, 1991—July 14, 1992, 
18:22121 (R;US) 
POTASSIUM CHLORIDES 
Proton induced K-ionisation cross section measurements for low 
Z elements using a 400 KeV ion accelerator, 18:22075 (IA;IN) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CHLORIDES 
Acid-permanganate oxidation of potassium tetraphenylboron, 
18:19225 (R;US) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 


POWER SUPPLIES 


POTENTIAL BARRIERS 
See POTENTIALS 
POTENTIAL ENERGY 
Analysis of molecular dynamics, 18:20527 (RA;US) 
POTENTIALS 
See also CENTRAL POTENTIAL 
NUCLEON-NUCLEON POTENTIAL 

[Non-empirical interatomic potentials for transition metals): 

Progress report, 18:20245 (R;US) 
POTTING MATERIALS 

SESAME equation of state Number 8010: Boron loaded silicone 

potting material, 18:20428 (R;US) 
POWDERS 

Powder/liquids diffraction, 18:22162 (RA;US) 

Trapping and motion of magnetic flux in Y-Ba-Cu-O powders 
and ceramics, 18:22240 (RA;DK) 

POWER AMPLIFIERS 

Design and test results of a 600-kW tetrode amplifier for the Su- 
perconducting Super Collider, 18:20761 (R;US) 

Phase conjugation in a high power regenerative laser amplifier 
system, 18:20747 (R;US) 

POWER DISTRIBUTION 

Impact of integrating advanced power system technologies on 
real-time control and operation of electric power systems, 
18:19968 (RA;US) 

POWER DISTRIBUTION SYSTEMS 

Assessment of the impact of HTSCs on superconducting fault- 
current limiters, 18:19983 (R;US) 

Electric Power System Study: Final report, 18:19986 (R;US) 

POWER GENERATION 
Environmental externalities: Applying the concept to Asian coal- 
based power generation, 18:19992 (R;US) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 

Maintenance of complex systems: Applied reliability, 18:19661 
(R;IT;In Italian) 

Mechanisms of time-dependent crack growth at elevated tem- 
perature: Final project report, July 1, 1986—August 31, 1989, 
18:20247 (R;US) 

POWER REACTORS 

See also ATUCHA REACTOR 

BWR TYPE REACTORS 
CHERNOBYLSK-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
EBR-2 REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
N-REACTOR 
PNPF REACTOR 
PWR TYPE REACTORS 
SHIPPINGPORT REACTOR 
SPACE POWER REACTORS 
VRAIN REACTOR 
WAGR REACTOR 

About calculations of nuclear data sensitivity for activation, 
18:19530 (RA;XA) 

Comparisons among different development ways of advanced 
reactors in China, 18:19626 (R;CN) 

The needs for program and cross-section library improvement in 
calculation of neutron-induced activity inventories, 18:19528 
(RA;XA) 

POWER SUPPLIES 
See also MARX GENERATORS 
SPACECRAFT POWER SUPPLIES 

Bipolar power sources for the correction magnets of AMPS: Mu- 
tad 910123, 18:20894 (R;NL;In Dutch) 

Energy efficient drivepower: Literature reference list: Volume 2, 
Design engineer's supplement, 18:19489 (R;US) 

Magnet power supply regulation comments: 240 kW and 500 
kW magnet power supplies, 18:20851 (R;US) 
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POWER SYSTEMS 
Aging 


POWER SYSTEMS 
Aging 

Effectiveness of surveillance methods for the class 1E power 

and reactor protection systems, 18:19667 (RA;US) 
Artificial Intelligence 

Perspectives on the potential use of intelligent and adaptive con- 

trols for electric power system operations, 18:19978 (RA;US) 
Communications 

Requirements in power system measurement and communica- 

tions, 18:19973 (RA;US) 
Computerized Control Systems 

Current challenges for the electric power industry, 18:19976 
(RA;US) 

Integration of distributed transient measurement technology into 
power system operation, control, and protection, 18:19980 
(RA;US) 

New modeling, analysis and computation techniques for power 
system control centers, 18:19975 (RA;US) 

Research and development needs for power system control 
through 2020, 18:19970 (RA;US) 

Computerized Simulation 

Perspectives on the potential use of intelligent and adaptive con- 
trols for electric power system operations, 18:19978 (RA;US) 

Real-time power system analysis: Feasibility and critical tech- 
nologies, 18:19977 (RA;US) 

Economic Analysis 

impact of integrating advanced power system technologies on 
real-time control and operation of electric power systems, 
18:19968 (RA;US) 

Economic Impact 

Impact of integrating advanced power system technologies on 
real-time control] and operation of electric power systems, 
18:19968 (RA;US) 

Efficiency 

Real-time control and operation of power systems, 18:19974 

(RA;US) 
Electrical Transients 

Integration of distributed transient measurement technology into 
power system operation, control, and protection, 18:19980 
(RA;US) 

Electronic Circuits 

Impact of integrating advanced power system technologies on 
real-time control and operation of electric power systems, 
18:19968 (RA;US) 

Power electronic applications for improved power system per- 
formance, 18:19969 (RA;US) 

The application of precise time synchronization for real time con- 
trol and operation of electric power systems, 18:19972 (RA;US) 

Expert Systems 

Perspectives on the potential use of intelligent and adaptive con- 

trols for electric power system operations, 18:19978 (RA;US) 
Feasibility Studies 

Real-time power system analysis: Feasibility and critical tech- 

nologies, 18:19977 (RA;US) 
Frequency Analysis 

Order reduction of large-scale linear oscillatory system models, 

18:19982 (R;US) 
Information Systems 

Advanced measurement, communication and information sys- 

tems using data fusion techniques, 18:19971 (RA;US) 
Knowledge Base 

Real-time control and operation of power systems, 18:19974 

(RA;US) 
Mathematical Models 

New modeling, analysis and computation techniques for power 

system control centers, 18:19975 (RA;US) 
Optimization 

Current challenges for the electric power industry, 18:19976 

(RA;US) 
Paraliel Processing 


Current challenges for the electric power industry, 18:19976 
(RA;US) 
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Prony Method 

Advances in the identification of electrochemical transfer func- 

tion models using Prony analysis, 18:19981 (R;US) 
Real Time Systems 

Impact of integrating advanced power system technologies on 
real-time control and operation of electric power systems, 
18:19968 (RA;US) : 

Real-time control and operation of power systems, 18:19974 
(RA;US) 

Real-time power system analysis: Feasibility and critical tech- 
nologies, 18:19977 (RA;US) 

Requirements in power system measurement and communica- 
tions, 18:19973 (RA;US) 

Research Programs 

Research and development needs for power system control 

through 2020, 18:19970 (RA;US) 
Technology Assessment 

Impact of integrating advanced power system technologies on 
real-time control and operation of electric power systems, 
18:19968 (RA;US) 

Power electronic applications for improved power system per- 
formance, 18:19969 (RA;US) 

The application of precise time synchronization for real time con- 
trol and operation of electric power systems, 18:19972 (RA;US) 

Uses 

New modeling, analysis and computation techniques for power 

system control centers, 18:19975 (RA;US) 
POWER TRANSMISSION 

Effects of neutral gas collisions on the power transmission factor 

at the divertor sheath, 18:22407 (R;US) 
POWER TRANSMISSION LINES 

Visual impact of overhead power transmission lines and dielec- 
tric and corona effects constraints on insulation coordination, 
18:19988 (R;IT;In Italian) 

PRASEODYMIUM OXIDES 

The electronic properties of rare-earth ions in high- 

Tesuperconductors, 18:20539 (RA;US) 
PREGNANCY 

Sequencing and mapping of cDNAs from a paternally encoded 
human pregnancy, 18:21367 (RA;US) 

Strategies for mapping gene families: The pregnancy-specific 
glycoproteins on chromosome 19, 18:21427 (RA;US) 

PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESSURE GAGES 

Examination and evaluation of TMI-2 transmitters CF-1-PT4 and 

CF-2-LT4: Volume 3, 18:19922 (R;US) 
PRESSURE VESSELS 

FAVOR: A new fracture mechanics code for reactor pressure ves- 
sels subjected to pressurized thermal shock, 18:19546 (R;US) 

Heavy-Section Steel Irradiation Program: Foreign trip report, 
November 16, 1992—November 26, 1992, 18:19686 (R;US) 

Hydrostatic testing of thick laminated composite cylinders for 
performance model validation, 18:20431 (R;US) 

Material testing at high pressure, 18:21109 (RA;US) 

Steps required in the pursuit of quantitative risk management 
processes for high pressure systems, 18:19689 (R;US) 

Stress-intensity-factor influence coefficients for axial and circum- 
ferential flaws in reactor pressure vessels, 18:19545 (R;US) 

Structural design, analysis, and code evaluation of an odd- 
shaped pressure vessel, 18:19691 (R;US) 

[international cooperative efforts related to Project FALSIRE in 
Germany]: Foreign trip report, April 24—May 7, 1992, 
18:19685 (R;US) 

[Travel to Germany for presentation of papers on advanced 
pressure vessel, piping, and tubing materials]: Foreign trip re- 
port, May 30—June 6, 1992, 18:19496 (R;US) 

[Travel to Japan to discuss the Elastic-Plastic Fracture Mechan- 
ics in Inhomogeneous Materials and Structures (EPI) 
Program]: Foreign trip report, September 4, 1992—September 
10, 1992, 18:20280 (R;US) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 





PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 

Fatigue damage estimation of the pressurizer surgeline for 
DOE's New Production Reactor-Heavy Water Reactor, 
18:19767 (R;US) 

PRIMARY COOLANT CIRCUITS 

Improvement of operating method on HFETR primary cooling 
system, 18:19766 (R;CN;In Chinese) 

Pipe break testing of primary loop piping similar to Department 
of Energy’s New Production Reactor-Heavy Water Reactor, 
18:19910 (R;US) 

Strain measurement in primary heat transport system of Kakra- 
para Atomic Power Project Unit-1, 18:19575 (R;IN) 

PRINCETON LARGE TORUS 

See PLT DEVICES 

PRINTED CIRCUITS 

Characterization and optimization of a Hot Air Solder-Leveling 
System, 18:21086 (R;US) 

Detecting residue on a printed circuit board: An application of the 
Boundary Contour/Feature Contour System, 18:20741 (R;US) 

ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, July 1992, 18:21147 (R;US) 

Radiation hardness of Mo/Si multilayers designed for use in a 
soft x- ray projection lithography system, 18:20301 (R;US) 

The determination of MDA in industrial samples and in MDA- 
free printed wiring boards, 18:20731 (R;US) 

PROBABILISTIC ESTIMATION 

A 'cost-effective’ probabilistic model to select the dominant fac- 
tors affecting the variation of the component failure rate, 
18:22592 (R;JP) 

PROBES 
See also ION PROBES 
NEUTRON PROBES 

Identification of chromosome 19 cDNAs by array hybridization, 
18:21424 (RA;US) 

Identification of region-specific cosmic, BAC and PAC clones by 
hybridization with microdissection-derived probes, 18:21415 
(RA;US) 

PROCESS HEAT REACTORS 

See also THR REACTOR 

Containment for low temperature district nuclear-heating reac- 
tor, 18:19636 (R;CN) 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (ORES) 

See ORE PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PROCUREMENT 

Forecast of contracting and subcontracting opportunities, Fiscal 

Year 1993, 18:19997 (R;US) 

PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PRODUCTION REACTORS 

See also SPECIAL PRODUCTION REACTORS 

Control Rod Drives 

Control actuators, 18:19717 (R;US) 

Control actuators, 18:19716 (R;US) 

Control rod actuators, 18:19715 (R;US) 

Control rod drive, 18:19718 (R;US) 

Control rod drive, 18:19708 (R;US) 

Project 8980, Savannah River Plant — Control actuators, 
18:19712 (R;US) 

Project 8980, Savannah River Plant, 100 Area — Control rod ac- 
tuators, 18:19713 (R;US) 

Design 

Materials/System Integrity design task for DOE’s New Produc- 

tion Reactor-Heavy Water Reactor, 18:19768 (R;US) 


PRODUCTION REACTORS 
Radioactive Effluents 


Project 8980, Savannah River Plant — Basic data for Area 100- 
L, 18:19791 (R;US) 

Seismic design strategy for New Production Reactors (NPR), 
18:19961 (R;US) 

Title | seismic design criteria and guidance for New Production 
Reactors (NPR), 18:19960 (R;US) 

Design Basis Accidents 
New Production Modular High-Temperature Gas-Cooled Reac- 
tor Geoscience Investigation Program Plan, 18:19739 (R;US) 

Engineered Satety Systems 

Reactor safety systems, 18:19917 (R;US) 
F Codes 

FLOWTRAN-TF v1.2 source code, 18:19899 (R;US) 
Fuel Cans 

[Aluminum fuel can fabrication], 18:19806 (R;US) 
Fuel Channels 

Reactor instrumentation — Thermocouple insulation, 18:19714 
(R;US) 

Fuel Elements 

New fuel element development report of meeting held March 13, 
1952, 18:19816 (R;US) 

Visit to Argonne National Laboratory, October 20, 1953, 
18:19778 (R;US) 

[Fuel element development programs], 18:19783 (R;US) 

[Fuel element fabrication technology], 18:19777 (R;US) 

Fuel Plates 

Weekly report, September 14—19, 1953, Sylvania Electric Prod- 

ucts Company (25730-700), 18:19774 (R;US) 
Fuel Rods 

Sheath hot spot for enriched fuel slug, 18:19782 (R;US) 

Uranium experimental program Lot “F”, 18:19798 (R;US) 

[Assembly methods for packing canned 35W5 slugs into thim- 
bles]: Trip report, November 20-21, 1951, 18:19801 (R;US) 

[Fabrication of LiAl slugs]: Trip report, November 8-9, 1951, 
18:19794 (R;US) 

[LiAI alloy processing and slug fabrication]: Trip report, Decem- 
ber 6-7, 1951, 18:19800 (R;US) 

Loss Of Coolant 

Pellet relocation testing results for four-foot-long tritium target 

rods, 18:19953 (R;US) 
Mechanical Structures 

Materials/System Integrity design task for DOE’s New Produc- 

tion Reactor-Heavy Water Reactor, 18:19768 (R;US) 
Meltdown 

Ex-vessel severe accident review for the Heavy Water New Pro- 

duction Reactor, 18:19955 (R;US) 
Moderators 

Project 8980, Savannah River Plant, 105 Buildings — Moderator 

dump controls, 18:19775 (R;US) 
Pipes 

Project 8980, Savannah River Plant, 200 Area, 221 Building — 

Diversion box study, 18:19792 (R;US) 
Pressurizers 

Fatigue damage estimation of the pressurizer surgeline for 
DOE’s New Production Reactor-Heavy Water Reactor, 
18:19767 (R;US) 

Primary Coolant Circuits 

Fracture mechanics and full scale pipe break testing for DOE’s 
New Production Reactor-Heavy Water Reactor, 18:19911 
(R;US) 

Pipe break testing of primary loop piping similar to Department 
of Energy's New Production Reactor-Heavy Water Reactor, 
18:19910 (R;US) 

Production 
[Thorium production], 18:19789 (R;US) 
Radioactive Effluents 

A review of tritium monitoring capabilities for application in efflu- 
ent monitoring, process control monitoring and environmental 
surveillance for the New Production Reactors Program, 
18:19741 (R;US) 

Calculation of hourly cumulative frequency distributions of rela- 
tive concentrations for the new production reactor site at the 
Idaho National Engineering Laboratory, 18:19740 (R;US) 
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PRODUCTION REACTORS 
Reactor Accidents 


Reactor Accidents 

Selected impacts of postulated severe accidents at New Pro- 
duction Reactors, 18:19735 (R;US) 

Status of technology of oxidation and hydrogen generation: 
New Production Reactors Program, 18:19902 (R;US) 

Reactor Components 
Materials/System Integrity design task for DOE’s New Produc- 
tion Reactor-Heavy Water Reactor, 18:19768 (R;US) 
Reactor Control Systems 
Reactor safety systems, 18:19917 (R;US) 
[Production reactor control systems], 18:19711 (R;US) 
Reactor Cooling Systems 

Dz purification plans, 18:19810 (R;US) 

FLOWTRAN-TF v1.2 source code, 18:19899 (R;US) 

Project 8980, Savannah River Plant — “L” Area exploratory stud- 
ies, 18:19799 (R;US) 

Project 8980, Savannah River Piant, 100 Areas — Moderator 
cooling system, 18:19811 (R;US) 

Reactor Cores 

The WIMS-E benchmark of the light water new production reac- 

tor diamond cell, 18:19894 (R;US) 
Reactor Fueling 

Project 8980, Savannah River Plant, Building 105, charge and 

discharge machines, 18:19784 (R;US) 
Reactor Instrumentation 

Project 8980, Savannah River Plant, 105 Buildings — Moderator 
dump controls, 18:19775 (R;US) 

Project 8980, Savannah River Plant, 105 Buildings, Scram cir- 
cuit identification, 18:19707 (R;US) 

Project 8980, Savannah River Plant, Building 305 — Control 
desk detail 112504, 18:19709 (R;US) 

Reactor instrumentation, 18:19710 (R;US) 

Reactor Operation 

Minutes of Technical Division Steering Committee meeting, Oc- 

tober 13, 1953, Savannah River Laboratory, 18:19781 (R;US) 
Reactor Safety 

Potential transportation accidents and nearby facility accidents 
at the proposed New Production Reactor, Savannah River 
site: Lawrence Livermore National Laboratory New Produc- 
tion Reactors Project, 18:19959 (R;US) 

Reactor Vessels 

Dissolution of a 316L stainless steel vessel by a pool of molten 
aluminum, 18:19905 (R;US) 

Fatigue damage estimation of the reactor vessel for the United 
States Department of Energy's New Production Reactors- 
Heavy Water Reactor, 18:19769 (R;US) 

Risk Assessment 

Assessment of potential volcanic hazards for new production re- 
actor site at the Idaho National Engineering Laboratory, 
18:19758 (R;US) 

Assessment of potential volcanic hazards for new production re- 
actor site at the Idaho National Engineering Laboratory, 
18:19920 (R;US) 

Scram 

Project 8980, Savannah River Plant, 105 Buildings, Scram cir- 

cuit identification, 18:19707 (R;US) 
Seismic Effects 

Seismic design strategy for New Production Reactors (NPR), 
18:19961 (R;US) 

Title | seismic design criteria and guidance for New Production 
Reactors (NPR), 18:19960 (R;US) 

Targets 

A probability model: Tritium release into the coolant of a light 
water tritium production reactor, 18:19892 (R;US) 

Pellet relocation testing results for four-foot-long tritium target 
rods, 18:19953 (R;US) 

Water Chemistry 

Environmentally assisted cracking of austenitic stainless steels 
in simulated NPR water: New Production Reactors Program, 
18:19760 (R;US) 

PROFESSIONAL PERSONNEL 


SWOOPE program evaluation final report for 1991-1992 fiscal 
year, 18:22524 (R;US) 
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PROGRAM MANAGEMENT 
ESCAPAID Project Plan: (ESCAPAID = Electronic Systems 
Contract Administration Payment And Invoicing Database), 
18:22542 (R;US) 
Procedures for peer review assessments (Contains copies of all 
forms used in Peer Review Assessments.), 18:20008 (R;US) 
PROGRAMMING 
See also DATA-FLOW PROCESSING 
Basic OSF/Motif programming and applications, 18:22566 (R;US) 
PROGRAMMING LANGUAGES 
Proposal for a numerical array library, 18:22607 (R;US) 
REXX: The universal macro and scripting language, 18:22610 
(R;US) 
PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROJECTILES 
Some characteristics of projectile fragments produced in 
sup(28)Si-Em and sup(12)C-Em interactions, 18:22053 (1A;IN) 
PROJECTION OPERATORS 
Projection operator for channel selection in nuclear reactions, 
18:21970 (IA;IN) 
PROLIFERATION 
[Software for the International Proliferation Information Network]: 
Foreign trip report, February 8-11, 1993, 18:20204 (R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPADIENE 
See ALLENE 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
New perspectives on auto propane, 18:20187 (RA;US) 
PROPENE 
See PROPYLENE 
PROPERTIES (MECHANICAL) 
See MECHANICAL PROPERTIES 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
[Travel to Austria and England for presentation of papers on 
proportional detectors]: Foreign trip report, February 15-26, 
1992, 18:20989 (R;US) 
PROPYLENE 
Diosmacycloalkanes as models for the formation of hydrocar- 
bons from surface methylenes: Progress report, November 1, 
1992—October 31, 1993, 18:20545 (R;US) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
See also GLOVES 
Project 8980, Savannah River Plant, 200 Area, Building 221 ‘A’ 
Line and Building 211 — Special hazards control, 18:21624 
(R;US) 
PROTECTIVE COATINGS 
Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics: Final report: DOE/ORNL Ce- 
ramic Technology Project, 18:20354 (R;US) 
PROTEIN STRUCTURE 
Laue diffraction protein crystallography at the National Syn- 
chrotron Light Source, 18:21341 (R;US) 
PROTEINS 
See also CYTOCHROMES 
GLYCOPROTEINS 
METALLOPROTEINS 
PEPTIDES 
Analysis of oligodeoxynucleotides by matrix assisted laser des- 
orption/ionization mass spectrometry and its potential for DNA 
sequencing, 18:20501 (RA;US) 
Basic matrices for the matrix assisted laser desorp- 
tion/ionization mass spectrometry of oligodeoxynucleotides, 
18:20500 (RA;US) 





DNA and biopolymer analysis using laser mass spectrometry 
approaches, 18:20462 (RA;US) 

ESTs as a physiological tool for gene identification and gene ex- 
pression analysis, 18:21464 (RA;US) 

Fluorescence gel mobility-shift assay: Radioisotopic-sensitivity 
detection of DNA-binding protein interactions with stable dye- 
DNA intercalation complexes, 18:21451 (RA;US) 

Investigations on changes in the protein profiles of needles of 
damaged spruces, 18:21667 (IA;DE;In German) 

Mapping and characterization of a large number of putative zinc 
finger-encoding genes on chromosome 19, 18:21409 (RA;US) 

Matrix-assisted laser desorption mass spectrometry of oligonu- 
cleotides, 18:20502 (RA;US) 

[Travel to the Kyoto '92 International Conference on Biological 
Mass Spectroscopy in Kyoto, Japan to present a lecture on 
ion trap mass spectrometers under development at ORNL]: 
Foreign trip report, September 18-27, 1992, 18:20493 (R;US) 

PROTON BEAMS 

A proton irradiation facility for studying radiation damage and 
irradiation-assisted stress corrosion cracking, 18:20223 
(RA;US) 

PROTON REACTIONS 

Inclusive (p,A**reaction), 18:22052 (1A;IN) 

Inclusive (p,p'ssup(+)) reaction, 18:21868 (IA;IN) 

Nuclear data for unstable isotopes, 18:21972 (R;FR) 

PROTON-ANTIPROTON INTERACTIONS 

Annihilation range, P anti-P scattering parameters and complex 
potential scattering, 18:21869 (IA;IN) 

Studies of high energy phenomena using muons: Progress re- 
port, [March 1992—February 1993] (Northern Illinois Univ.), 
18:20999 (R;US) 

PROTON-DEUTERON INTERACTIONS 

Polarization experiments with hadronic and electromagnetic 
probes: [Annual] report, July 1, 1992—June 30, 1994, 
18:21855 (R;US) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-NEUTRON INTERACTIONS 

The effect of confinement of gluons and N-N scattering : P-P 

and N-P differential cross sections, 18:21872 (IA;IN) 
PROTON-PROTON INTERACTIONS 

Diffraction at collider energies, 18:21854 (R;US) 

Multidimensional intermittency in hadronic collisions, 18:21852 
(R;US) 

The effect of confinement of gluons and N-N scattering : P-P 
and N-P differential cross sections, 18:21872 (IA;IN) 

The p(p,p’sr)n reaction, 18:22051 (IA;IN) 

[A renewal proposal for support of hadroproduction of bottom 
using the 800 GeV/C primary proton beam at the Fermilab 
Tevatron]: XI. 1992 E771 Status report (Prairie View AM 
Univ., Prairie View, Texas), 18:21858 (R;US) 

PROTONS 

Evidence of self-similar proton emission in nucleus-nucleus col- 
lision, 18:22070 (IA;IN) 

Experiments to measure the gluon helicity distribution in pro- 
tons, 18:21904 (R;US) 

Pulse height defect of BaF-2 scintillator for light charged parti- 
cles, 18:21006 (IA;IN) 

[Travel to Italy and Switzerland to deliver presentations concern- 
ing polarized protons]: Foreign trip report, January 5, 
1992—January 15, 1992, 18:21905 (R;US) 

PROTOPLASTS 
See PLANT CELLS 
PSEUDOSCALAR MESONS 
See also BMESONS 
D MESONS 
ETA C-2980 MESONS 
ETA-1440 MESONS 
KAONS 
PIONS 

Meson-meson interactions and }-enhancement in nucleus colli- 

sions, 18:21885 (R;US) 
PSEUDOVECTOR MESONS 
See AXIAL VECTOR MESONS 


PWR TYPE REACTORS 


PSI RESONANCES 
See MESONS 
PSI-3105 RESONANCES 
See J PSI-3097 MESONS 
PSI-4300 RESONANCES 
See MESONS 
PUBLIC HEALTH 

[Collaborating centers for radiation emergency preparedness 
and assistance (REMPAN)]: Foreign trip report, November 
29—December 12, 1992, 18:21616 (R;US) 

PUBLIC TRANSPORTATION SYSTEMS 

See TRANSPORTATION SYSTEMS 

PULPS 
See SLURRIES 
PULSARS 
Search for ultrahigh energy emission from the Crab pul 
sar/nebula, 18:21756 (R;US) 
PULSATOR STELLARATOR 
See STELLARATORS 
PULSE COMBUSTORS 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, January-March 1987, 
18:18799 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, Aprit-June 1987, 18:18800 
(R;US) 

NO, and CO emissions from a pulse combustor operating in a 
lean premixed mode, 18:18823 (R;US) 

[Development of a retrofit pulse coal combustor for industrial ap- 
plications: Quarterly technical progress report, July 10, 


1989—October 1, 1989], 18:18801 (R;US) 
PULSED BEAM DEFLECTORS 
See BEAM PULSERS 
PULSED NEUTRON TECHNIQUES 
A fast Monte Carlo program for pulsed-neutron capture-gamma 


tools, 18:20984 (R;DK) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
190-C pump capacity, 18:19867 (R;US) 
Inservice testing bases program, 18:19680 (RA;US) 
Toeing the line meeting minimum compliance regulation, 
18:19679 (RA;US) 
PUNCHED CARDS 
See MEMORY DEVICES 
PURNIMA-2 REACTOR 
Operational experience with sup(233)U uranyl nitrate solution 
reactor PURNIMA-II, 18:19605 (IA;IN) 
PVA 
Irradiation effects of EVA-PE-EVA laminated film, 18:20419 
(IA;JP) 
PWR TYPE REACTORS 
See also BEZNAU-1 REACTOR 
BUGEY-4 REACTOR 
BUGEY-5 REACTOR 
CALHOUN-1 REACTOR 
-CALHOUN-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
COOK-2 REACTOR 
INDIAN POINT-2 REACTOR 
MUTSU REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
QINSHAN REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THR REACTOR 
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PWR TYPE REACTORS 


THREE MILE ISLAND-2 REACTOR 
WNP-1 REACTOR 
WWER TYPE REACTORS 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
Auxiliary Water Systems 
Corrosion and erosion effects on valve friction and operability, 
18:19663 (RA;US) 
Operating experiences and degradation detection for auxiliary 
feedwater systems, 18:19564 (RA;US) 
Burnup 
Neutronic properties of spectral shift light water reactors with 
thorium fuel, 18:19731 (IA;IN) 
Computer Codes 
Development of the computer code system for the analyses of 
PWR core, 18:19563 (R;JP) 
Control Elements 
Interaction between silver and Zircaloy-4 at high temperatures, 
18:19562 (R;JP;in Japanese) 
Control Rod Drives 
Effect of component aging on PWR control rod drive systems, 
18:19732 (RA;:US) 
Design 
[HTGR technologies]: Foreign trip report, [October 14-29, 
1992], 18:19574 (R:US) 
Failed Element Detection 
Experience of poolside examination for verifying the perfor- 
mance of fuel in the Republic of Korea, 18:19550 (RA;XA) 
Fission Product Release 
[Primary system fission product release and transport]: Foreign 
trip report, February 15-21, 1993, 18:19755 (R;US) 
Meltdown 
Core-Melt Source Reduction System (COMSORS) to terminate 
LWR core-melt accidents, 18:19912 (R;US) 
PWR depressurization analyses, 18:19918 (R;US) 
Pressure Vessels 
FAVOR: A new fracture mechanics code for reactor pressure ves- 
sels subjected to pressurized thermal shock, 18:19546 (R;US) 
Stress-intensity-factor influence coefficients for axial and circum- 
ferential flaws in reactor pressure vessels, 18:19545 (R;US) 
Reactor Accidents 
Assessment of dose during an SGTR, 18:19921 (R;US) 
Reactor Operation 
Operating experience feedback report: Human performance in 
operating events: Volume 8, Commercial power reactors, 
18:19933 (R;US) 
Reactor Safety 
identification of improvements of advanced light water reactor 
concepts, 18:19536 (R;XE) 
[HTGR technologies]: Foreign trip report, [October 14—29, 
1992], 18:19574 (R:US) 
Specifications 
Identification of improvements of advanced light water reactor 
concepts, 18:19536 (R;XE) 
Spectral Shift Control 
Neutronic properties of spectral shift light water reactors with 
thorium fuel, 18:19731 (IA;IN) 
Spent Fuels 
Spent nuclear fuel discharges from US reactors 1991, 18:19178 
(R;US) 
Targets 
In-reactor performance of LWR-type tritium targe rods, 18:19568 
(R;US) 
Thorium 
Neutronic properties of spectral shift light water reactors with 
thorium fuel, 18:19731 (IA;IN) 
Thorium Cycle 
Actinide production analysis for Th/sup(233)U cycle LWR [Light 
Water Reactor], 18:19561 (IA;IN) 
Valves 
Assessment of diagnostic methods for solenoid-operated 
valves, 18:19665 (RA;US) 
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Operating experience feedback report — Pressure locking and 
thermal binding of gate valves: Commercial power reactors: 
Volume 9, 18:19934 (R;US) 

PYRIDINE 

Solvent swelling of coals studied by three-dimensional NMR 

imaging chemical microscopy, 18:18761 (RA;US) 
PYRITE 

Electrochemistry of Thiobacillus ferrooxidans reactions with 
pyrite: Final report, 18:18688 (R;US) 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, March 31, 
1993, 18:18768 (R;US) 

Semiconductor electrochemistry of coal pyrite: Technical 
progress report, October-December 1992, 18:18667 (R;US) 

Surface magnetic enhancement for coal cleaning: Final report, 
18:18659 (R;US) 

PYRITES 

See PYRITE 
PYROTEK PROCESS 

See WASTE PROCESSING 
PYRROLES 

Thermodynamic properties for polycyclic systems by 
non-calorimetric methods: Progress report, August 1, 1992— 
September 30, 1993, 18:20556 (R;US) 


Q 


QINSHAN REACTOR 
Post-commission LOCA analysis of Qinshan NPP, 18:19544 
(R;CN;In Chinese) 
QUAD CITIES-1 REACTOR 
High Pressure Coolant Injection (HPCl) System Risk-Based In- 
spection Guide for Quad-Cities station, Units 1 and 2, 
18:19947 (R;US) 
QUAD CITIES-2 REACTOR 
High Pressure Coolant Injection (HPCl) System Risk-Based In- 
spection Guide for Quad-Cities station, Units 1 and 2, 
18:19947 (R;US) 
QUADRUPOLE LINACS 
Beam acceleration experiment using variable energy RFQ, 
18:20812 (IA;JP) 
Design of high power directional coupler, 18:20787 (IA;IN) 
Low power RFF tests on the RFQ accelerator, 18:20785 (IA;IN) 
QUALITY ASSURANCE 
Development of a Coal Quality Expert: Technical progress re- 
port No. 10, Final report, 18:18663 (R;US) 
QUANTIZATION 
Electric charge quantization, 18:21807 (R;AU) 
QUANTUM CHROMODYNAMICS 
Induced Chern-Simons term in lattice QCD at finite temperature, 
18:21831 (R;UA) 
QCD: tests of basic properties in jet physics, 18:21840 (RA;JP) 
Quenched chiral logarithms, 18:22202 (R;US) 
Results from TOPAZ, 18:21881 (RA;JP) 
Temperature dependence of bag constant using chromomag- 
netism, 18:21823 (IA;IN) 
QUANTUM ELECTRODYNAMICS 
A fifth order perturbative solution to the Gribov-Lipatov equation, 
18:21849 (R;DE) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
YUKAWA NONLOCAL THEORY 
Quantum field theory in spaces with closed time-like curves, 
18:21778 (R;US) 
Understanding conformal field theory through parafermions and 
Chern Simons theory, 18:21798 (R;US) 
QUANTUM MECHANICS 
Differential calculus on quantum spaces and quantum groups, 
18:21726 (R;US) 





Quaternions and the heuristic role of mathematical structures in 
physics, 18:21731 (R;AU) 

Some remarks on integrable Hamiltonian systems with two de- 
grees of freedom, 18:21718 (R;XA) 

QUARK CONFINEMENT 

See BAG MODEL 

QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 

An improved QGP model for relativistic heavy ion collisions, 
18:21827 (IA;IN) 

Can the hadronic gas shine as bright as quark-gluon plasma?, 
18:21828 (IA;IN) 

Curvature radiation and (+/(pion neutral)) signal of quark gluon 
plasma, 18:21824 (IA;IN) 

Hot stable strange quark matter in the early universe phase 
transition, 18:21825 (IA;IN) 

Meson-meson interactions and ®-enhancement in nucleus colli- 
sions, 18:21885 (R;US) 

Model dependent phase transition from hadronic matter to 
quark-gluon plasma, 18:21822 (IA;IN) 

Photons and pions from quark-gluon plasma and hadronic mat- 
ter, 18:21911 (IA;IN) 

Quark gluon plasma equation of state in a relativistic harmonic 
confinement model, 18:21820 (IA;IN) 

[Travel to China and Japan to discuss their collaboration with the 
PHENIX Experiment at the Relativistic Heavy lon Collider]: 
Foreign trip report, January 14-26, 1992, 18:21811 (R;US) 

QUARK MODEL 
See also BAG MODEL 
COLOR MODEL 
FLAVOR MODEL 
STRING MODELS 
Gluon condensation and modelling of quark confinement in 
QCD-motivated Nambu-Jona-Lasinio model, 18:21833 (R;RU) 

QUARK PLASMA 

See QUARK MATTER 
QUARK SEA 

See QUARK MATTER 
QUARK-GLUON PLASMA 

See QUARK MATTER 
QUARK-HADRON INTERACTIONS 

Mean separation between nucleation sites and cosmic quark- 

hadron phase transition, 18:21815 (IA;IN) 
QUARK-QUARK INTERACTIONS 
The masses and widths of the q*q~-* states, 18:21834 (RA;JP) 
QUARKS 

CP odd observables for the t t-bar system produced at p p-bar 
and pp colliders, 18:21903 (R;AU) 

On the factorisation theorem in boson-gluon fusion at hadron 
colliders, 18:21842 (R;NL) 

Possible surprises in b decay couplings, 18:21889 (RA;US) 

Recent developments in the theory of heavy-quark decays, 
18:21926 (RA;US) 

The spin orbit force from COGEP, 18:21870 (IA;IN) 

[Travel to Italy for meeting on Fermilab Experiment E687]: For- 
eign trip report, November 21-29, 1992, 18:21860 (R;US) 

QUARTZ 

Dynamic studies of crystal growth using the AFM, 18:20509 

(R;US) 
QUINONES 

See also VITAMIN K 

Control of photochemical pathways and assembly of photosyn- 
thetic structures, 18:20583 (RA;US) 

Structural and energetic factors in photoinduced charge separa- 
tion, 18:20586 (RA;US) 

Synthetic photoreaction centers, 18:20587 (RA;US) 


R 


R CODES 
RIVER-RAD: A computer code for simulating the transport of ra- 
dionuclides in rivers, 18:21314 (R;US) 


RADIATION HEATING 


R-1650 RESONANCES 

See MESONS 
RACIAL GROUPS 

See MINORITY GROUPS 
RADAR 

See also SYNTHETIC-APERTURE RADAR 

Characterization of a scannerless LADAR system, 18:20676 
(R;US) 

RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
The Notre Dame Radiation Laboratory quarterly report, January 
1—March 31, 1993, 18:20607 (R;US) 
RADIATION CURING 
8. IMRP in China, 18:19391 (IA;XA) 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
ELECTRON MULTIPLIER DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
STREAK CAMERAS 

Design of a pixel cell optimized for a data push architecture 
readout, 18:21054 (R;US) 

Liquid phase epitaxy of gallium arsenide - a review, 18:20392 
(R;AU) 

Progress report on physics and detector at KEK asymmetric B 
factory, 18:20789 (R;JP) 

Recent results from AMY, 18:20925 (RA;JP) 

Use of Hglo as gamma radiation detector, 18:21020 (I;ES;In 
Spanish) 

RADIATION DOSE DISTRIBUTIONS 
Biomedical applications of two- and three-dimensional determin- 
istic radiation transport methods, 18:21640 (RA;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 

Assessment of dose during an SGTR, 18:19921 (R;US) 

DNA Radiation Environments Program Spring 1991 2-meter box 
experiments and analyses, 18:21143 (R;US) 

Interim report on the meteorological database: Hanford Environ- 
mental Dose Reconstruction Project, 18:21644 (R;US) 

The program of the ALARA Center at Brookhaven National Lab- 
oratory, 18:21598 (R;US) 

Use of BEIR V and UNSCEAR 1988 in radiation risk assessment: 
Lifetime total cancer mortality risk estimates at low doses and 
low dose rates for low-LET radiation, 18:21638 (R;US) 

RADIATION DOSIMETRY 

See DOSIMETRY 

RADIATION EFFECTS 

See also BIOLOGICAL RADIATION EFFECTS 

Perspectives and opportunities for research in radiation effects 
on materials in to 1990’s, 18:20217 (RA;US) 

RADIATION EXPOSURE (DOSES) 

See RADIATION DOSES 
RADIATION FLUX 

See also NEUTRON FLUX 

CRRES dosimeter simulations, 18:21030 (R;US) 
RADIATION HEATING 

Drift emplaced waste package thermal response, 18:19188 
(R;US) 

Removal of plasma in gadolinium atomic beam under high-rate 
electron beam evaporation, 18:19865 (R;JP;in Japanese) 
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RADIATION HYGIENE 


RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 

Monthly results of measurements; November 1992, 18:21187 

(R;FR;In French) 
RADIATION MONITORS 

See also SURFACE CONTAMINATION MONITORS 

Automatically processed alpha-track radon monitor, 18:21039 
(PA;US) 

Redox in-line monitoring instruments information manual, 
18:18966 (R;US) 

[Travel to Papua New Guinea and Townsville, Australia to su- 
pervise and participate in the installation of equipment used in 
DOE's Atmospheric Radiation Measurement Program]: For- 
eign trip report, October 17—November 10, 1992, 18:21169 
(R;US) 

RADIATION PROTECTION 

Basic health physics quantities and principles, 
(R;DK;In Danish) 

Computerised data banks related to radiation safety in Israel 
and applied to computerised teaching on radiation protection, 
18:22637 (R;IL;in Hebrew) 

Health physics in JAERI No. 34 (April 1, 1991 =~ March 31, 
1992), 18:21632 (R;JP;iIn Japanese) 

Intervention levels for protective measures in nuclear accidents: 
International intervention policy and Nordic status on interven- 
tion, 18:19362 (R;DK) 

The Nordic programme for nuclear safety 1990-1993: Status re- 
port for the first half of the year 1992, 18:19326 (R;DK;In 
Danish, Swedish, Norwegian, Eng}) 

[Travel to France to review results of analyses of combined data 
on nuclear workers in the US, UK, and Canada]: Foreign trip 
report, November 15-22, 1992, 18:21621 (R;US) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also LIGHT SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

Development of new radiation sources using high energy elec- 
trons and their applications, 18:20782 (IA;JP) 

Industrial and technical aspects of electron accelerators, 
18:20808 (IA;JP) 

Present status of positron factory project, 18:20779 (IA;JP) 

RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

£/+ Monte Carlo transport in repetitive structures of satellite sys- 
tems, 18:22104 (R;US) 

Experiences with different parallel programming paradigms for 
Monte Carlo particle transport leads to a portable toolkit for 
parallel Monte Carlo, 18:22106 (R;US) 

Localized impurity flux measurements on Wendelstein 7-AS, 
18:22344 (RA;DE) 

Multiprocessing MCNP on an IBM RS/6000 cluster, 18:22101 
(R;US) 

The impact of advances in computer technology on particle 
transport Monte Carlo, 18:22105 (R;US) 

RADIATIONS 

See also BACKGROUND RADIATION 

Advisory group meeting on new trends and developments in ra- 
diation technology, 18:19390 (1;XA) 

RADICALS 
See also ALKYL RADICALS 
HYDROXYL RADICALS 

Crossed-beam reaction dynamics, 18:20534 (RA;US) 

Non-linear effects in the radiolysis-optically detected ESR of 
radical-ion pairs in liquid and glassy solutions. Reactions and 
motion of organic radicals as studied by ESR and OD ESR 
spectroscopy, 18:22170 (R;SE) 

Spectroscopic probes of vibrationally excited molecules at 
chemically significant energies: Progress report, August 15, 
1992—August 14, 1993, 18:20551 (R;US) 

Structure and reactivity of condensed-phase radical ions, 
18:20602 (RA;US) 


18:21649 
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Transformations and reactions of radical cations in zeolites, 
18:20603 (RA;US) 

[Laser spectroscopy of hydrocarbon radicals], 18:20553 (R;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 

RADIOACTIVE EFFLUENTS 

Calculation of hourly cumulative frequency distributions of rela- 
tive concentrations for the new production reactor site at the 
Idaho National Engineering Laboratory, 18:19740 (R;US) 

Facility effluent monitoring plan for the 2724-W Protective 
Equipment Decontamination Facility, 18:19340 (R;US) 

MESOI2.0: Puff Dispersion Model W/Deposition, 18:22584 
(CM;US) 

RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 
RADIOACTIVE ION BEAMS 

[The production of radioactive ion beams; the Sixth International 
Conference on Electrostatic Accelerators and Associated 
Boosters and a paper entitled “The ORNL Radioactive lon 
Beam Project with the 25-MV Tandem Accelerator” given in 
Europe]: Foreign trip report, May 23-June 6, 1992, 18:21741 
(R;US) 

RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Accountability volume measurement at the Idaho Chemical Pro- 
cessing Plant, 18:19355 (R;US) 

An overview of naturally occurring radioactive materials 
(NORM) in the petroleum industry, 18:18877 (R;US) 

Automated software analysis of nuclear core discharge data, 
18:19696 (R;US) 

PATRAM '92: 10th international symposium on the packaging 
and transportation of radioactive materials: Foreign trip re- 
port, September 4-23, 1992, 18:18977 (R;US) 

Post-closure permit application for the Chestnut Ridge Sedi- 
ment Disposal Basin at the Y-12 Plant, 18:19228 (R;US) 

Remedial Action Plan and final design for stabilization of the in- 
active uranium mill tailings at Green River, Utah: Volume 1, 
Text, Appendices A, B, and C: Final report (Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project), 18:19272 (R;US) 

Transport of radioactive material, 18:18982 (1;XA) 

RADIOACTIVE PARTICULATES 

See PARTICLES 

RADIOACTIVE WASTE DISPOSAL 
C Codes 

CHEMVAL project: Guide to the CHEMVAL thermodynamic 

database, 18:19054 (R;GB) 
Cranes 

Implementation of damped-oscillation crane control for existing 

ac induction motor-driven cranes, 18:20639 (R;US) 
Data Base Management 

CHEMVAL project: Guide to the CHEMVAL thermodynamic 

database, 18:19054 (R;GB) 
Data Compilation 

Radionuclide characterization at U.S. commercial light-water 
reactors for decommissioning assessment: Distributions, in- 
ventories, and waste disposal considerations, 18:19541 
(RA;XA) 

Engineered Safety Systems 

[Travel to Belgium to attend Workshop on in situ testing of ra- 
dioactive waste forms and engineered barriers]: Foreign trip 
report, October 10-17, 1992, 18:19053 (R;US) 

intermediate-Level Radioactive Wastes 

Review of speciation and solubility of radionuclides in the near 
and far field. Pt. 1: A review of Nirex and DOE funded re- 
search, 18:19055 (R;GB) 

Review of speciation and solubility of radionuclides in the near and 
far field. Pt. 2: Bibliography from 1978-1991, 18:19056 (R;GB) 

Low-Level Radioactive Wastes 

Review of speciation and solubility of radionuclides in the near and 

far field. Pt. 2: Bibliography from 1978-1991, 18:19056 (R;GB) 





Review of speciation and solubility of radionuclides in the near 
and far field. Pt. 1: A review of Nirex and DOE funded re- 
search, 18:19055 (R;GB) 

Planning 

Managing Greater-Than-Class C low-level radioactive waste: A 

strategic plan, 18:19060 (R;US) 
Radionuclide Migration 

High resolution resistivity measurements at the Down Ampney 
research site, 18:21224 (R;GB) 

Review of speciation and solubility of radionuclides in the near 
and far field. Pt. 3: A comparison of the review of UK Nirex 
Ltd and DOE funded research (Part 1) with the bibliography 
(Part 2), 18:19057 (R;GB) 

Review of speciation and solubility of radionuclides in the near 
and far field. Pt. 1: A review of Nirex and DOE funded re- 
search, 18:19055 (R;GB) 

Review of speciation and solubility of radionuclides in the near and 
far field. Pt. 2: Bibliography from 1978-1991, 18:19056 (R;GB) 

Research Programs 

Development and evaluation of an X-ray radioscopy device for 
drill cores study, 18:19100 (R;XE;In French) 

Porewater and groundwater geochemistry at the Down Ampney 
fault research site, 18:19095 (R;XE) 

Study of clay behaviour around a heat source by frequency spec- 
trum analysis of seismic waves, 18:19096 (R;XE;in French) 

Study of delayed behaviour of clays in deep geologic forma- 
tions, 18:19099 (R;XE;In French) 

Rock Mechanics 

Mechanical, thermomechanical and hydraulic analyses of rock 
mass around a repository for spent fuel disposal, 18:21275 
(R;Fl;In Finnish) 

Safety 

Finnish calculation system for decommissioning _ studies, 

18:19560 (RA;XA) 
Seismic Surveys 

Seismic VSP and HSP surveys on preliminary investigation ar- 
eas in Finland for final disposal of spent nuclear fuel, 
18:21277 (R;Fl) 

Site Characterization 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: At- 
tachment 2, Geology report: Final report, 18:19264 (R;US) 

[Coordination of work on two-phase flow properties in halite and 
anhydrite]: Foreign trip report, November 5-18, 1992, 
18:19047 (R;US) 

Site Selection 

A radioactive waste repository for Australia: methods for choos- 
ing the right site: A discussion paper, 18:19114 (1;AU) 

Radioactive waste disposal from Austria. Summary of experts’ 
discussion, 18:19136 (R;AT;In German) 

Technology Transfer 

[Technology exchange on French-US low-level radioactive 
waste management]: Foreign trip report, October 2-16, 1992, 
18:19045 (R;US) 


RADIOACTIVE WASTE FACILITIES 


See also ASSE SALT MINE 
WIPP 
Bamboo 
Final vegetative cover for closed waste sites: 
18:19219 (R;US) 
Closures 
State Environmental Policy Act environmental checklist forms 
for the 218-E-8 Borrow Pit Demolition Site Closure plan, 
18:19248 (R;US) 
Construction 
Notice of construction for the 105 KE encapsulation activity, 
18:19071 (R;US) 
Data Acquisition Systems 
Computer Applications Group FY91 final report, February 11, 
1991—September 30, 1991, 18:19126 (R;US) 
Decommissioning 
Post-closure permit application for the Chestnut Ridge Sedi- 
ment Disposal Basin at the Y-12 Plant, 18:19228 (R;US) 


Revision 1, 


RADIOACTIVE WASTE MANAGEMENT 


Demolition 

Decontamination and dismantling of the Piver prototype vitrifica- 

tion facility at Marcoule, France, 18:19014 (R;FR) 
Design 

[Technology exchange on French-US low-level radioactive 
waste management]: Foreign trip report, October 2-16, 1992, 
18:19045 (R;US) 

Geophysical Surveys 
Rapid Geophysical Surveyor: Final report, 18:19089 (R;US) 
Health Hazards 

Mixed and low-level waste treatment project: Appendix C, Health 
and safety criteria for the mixed and low-level waste treatment 
facility at the Idaho National Engineering Laboratory: Part 1, 
Waste streams and treatment technologies, 18:19088 (R;US) 

Management 

Impact of staffing parameters on operational reliability, 18:19324 

(R;US) 
Occupational Safety 

Mixed and low-level waste treatment project: Appendix C, 
Health and safety criteria for the mixed and low-level waste 
treatment facility at the Idaho National Engineering Labora- 
tory: Part 2, Chemical constituents, 18:19320 (R;US) 

Mixed and low-level waste treatment project: Appendix C, Health 
and safety criteria for the mixed and low-level waste treatment 
facility at the Idaho National Engineering Laboratory: Part 1, 
Waste streams and treatment technologies, 18:19088 (R;US) 

Operation 

Report of the oversight assessment of the operational readiness 
review of the Savannah River Site Defense Waste Processing 
Facility Cold Chemical Runs, 18:19042 (R;US) 

Performance 

Source team evaluation for radioactive low-level waste disposal 

performance assessment, 18:19133 (R;US) 
Program Management 

Dry Cask Storage Project, conceptual design report and line 
item proposal for FY-1993: Volume 1, 18:19209 (R;US) 

Dry Cask Storage Project, conceptual design report and line 
item proposal for FY-1993: Volume 2, Appendices, 18:19210 
(R;US) 

Public Opinion 

Technical evaluation of available state of Nevada survey instru- 

ments, 18:19009 (R;US) 
Risk Assessment 

Technical evaluation of available state of Nevada survey instru- 

ments, 18:19009 (R;US) 
Site Approvals 

Alternative strategies: A means for saving money and time on 

_ the Yucca Mountain Project (Yucca Mountain Project), 
18:19185 (R;US) 

Site Selection 

Empirical investigation of the effect of amenities and other fac- 
tors on business location decisions, 18:20013 (R;US) 

Socioeconomic assessment guidance report: Determining the 
effects of amenity characteristics on business location deci- 
sions, 18:20011 (R;US) 

Source Terms 
Source team evaluation for radioactive low-level waste disposal 
performance assessment, 18:19133 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 

A systems engineering cost analysis capability for use in 
assessing nuclear waste management system cost perfor- 
mance, 18:19152 (R;US) 

Actinide transmutation in the advanced liquid metal reactor 
(ALMR), 18:19592 (RA;XA) 

Impact on the back end of the nuclear fuel cycle, 18:19112 
(RA;XA) 

Intruder scenarios for site-specific low-level radioactive waste 
classification, 18:19059 (R;US) 

Program Baseline Change Control Procedure, 18:19073 (R;US) 

Role of fast reactors in reduction of long lived waste, 18:19103 
(RA;XA) 
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RADIOACTIVE WASTE MANAGEMENT 


The Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1990-1991, 18:19032 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1992-1993, 18:19030 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1992-1993: Appendices, 
18:19031 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1992-1993, 18:19030 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1991-1992, 18:19028 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1991-1992: Appendixes, 
18:19029 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1991-1992, 18:19028 (R;US) 

Waste-Management Education and Research Consortium 
(WERC) annual progress report, 1991-1992: Appendixes, 
18:19029 (R;US) 

Waste-Management Education and Research Consortium 


(WERC) annual progress report, 1992-1993: Appendices, 
18:19031 (R;US) 


RADIOACTIVE WASTE PROCESSING 

See also SYNROC PROCESS 

Characteristics of TRU transmutation in an LMFBR, 18:19598 
(RA;XA) 

Mixed Waste Integrated Program interim evaluation report on 
thermal treatment technologies, 18:19061 (R;US) 

Progress report - August 1991, 18:19115 (R;AU) 

Removal of active iodine/iodate from liquid wastes, 18:19058 
(R;GB) 

Report of the oversight assessment of the operational readiness 
review of the Savannah River Site Defense Waste Processing 
Facility Cold Chemical Runs, 18:19042 (R;US) 

The development of control technologies applied to waste pro- 
cessing operations, 18:19191 (R;US) 

Travel to Russia to convene a technology exchange workshop 
on chemical separations at the Khlopin Radium Institute in St. 
Petersburg, and to conduct the second meeting of the US 
DOE-Russian MINATOM Joint Coordinating Committee on 
Environmental Restoration and Waste Management (JCCEM) 
in Moscow: Foreign trip report, October 30—November 7, 
1992, 18:19050 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities andtechnologies: Volume 
2, Site specifico—California through Idaho, 18:19062 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 4, Site specific—Ohio through South Carolina (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19064 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 6, Appendices (Waste mixtures of hazardous wastes and 
low-level radioactive wastes or transuranic wastes.), 
18:19065 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 3, Site specific—lllinois through New York (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19063 (R;US) 

Use of fast reactors for actinide transmutation: Proceedings of a 
specialists meeting held in Obninsk, Russian Federation, 22- 
24 September 1992, 18:19102 (R;XA) 

[Benchmarking European spent fuel and waste management 
technology]: Foreign trip report, October 26—-November 7, 
1992, 18:19051 (R;US) 

[Technology exchange on French-US low-level radioactive 
waste management]: Foreign trip report, October 2-16, 1992, 
18:19045 (R;US) 

[Travel to France to discuss radioactive waste management and 


treatment technologies]: Foreign trip report, August 26-30, 
1991, 18:19052 (R;US) 


910 ERA Vol. 18, No. 7 


[Travel to Japan to review PNC’s activities in separations and 
transmutation]: Foreign trip report, July 19-24, 1992, 
18:19139 (R;US) 

RADIOACTIVE WASTE STORAGE 

3-D finite element analysis of thermal model of multi-heater in- 
situ experiment, 18:19011 (R;IN) 

Vegetation growth patterns on six rock-covered UMTRA Project 
disposal cells, 18:19231 (R;US) 


RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Calcination 
Three candidate treatment technologies for remediating Hanford 
Site watch-list tanks, 18:19207 (R;US) 
Chemical Analysis 
Separation techniques for the clean-up of radioactive mixed 
waste for ICP-AES/ICP-MS analysis, 18:19142 (R;US) 
Chemical Composition 
Analysis of Tank 241-AN-106 characterization and grout perfor- 
mance criteria, 18:19148 (R;US) 
Chemical Reactions 
Sludge Treatment Evaluation: 
18:19145 (R;US) 
Combustion 
Active waste incineration, 18:19079 (R;US) 
Containers 
Historical summary of the Three Mile Island Unit 2 core debris 
transportation campaign, 18:18979 (R;US) 
Cost 
Cost for the radioactive wastes from nuclear power, 18:19176 
(R;SE;In Swedish) 
Dissolution 
Three candidate treatment technologies for remediating Hanford 
Site watch-list tanks, 18:19207 (R;US) 
Environmental Impacts 
HMIP monitoring programme: radioactive substances report for 
1990, 18:21308 (1;GB) 
Ground Disposal 
A statistical analysis for a resource conservation and recovery 
act groundwater quality assessment, 18:19023 (RA;US) 
Separations Areas: Savannah River Plant history, July 1954— 
December 1972, 18:19773 (R;US) 
Hospitals 
An approach to the exemption from regulatory control of ra- 
dioactive waste not linked to the nuclear fuel cycle in the 
European Community, 18:19357 (R;XE) 
industrial Wastes 
An approach to the exemption from regulatory control of ra- 
dioactive waste not linked to the nuclear fuel cycle in the 
European Community, 18:19357 (R;XE) 
Inventories 
US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Volume 
2, Site specific—California through Idaho, 18:19062 (R;US) 
Marine Disposal 
[Assessment of actual and potential consequences of dumping 
of radioactive waste into the Arctic seas]: Foreign trip report, 
February 1-5, 1993, 18:19044 (R;US) 
Radiation Monitoring 
HMIP monitoring programme: radioactive substances report for 
1990, 18:21308 (1;GB) 
Radioactive Waste Processing 
Basis of design — Pu waste recovery M-S units, 18:19085 (R;US) 
Tank waste technical options report, 18:19196 (R;US) 
Treatment of liquid nuclear wastes with advanced forms of ti- 
tanate ion exchangers, 18:19173 (R;US) 
Regulations 
An approach to the exemption from regulatory control of ra- 
dioactive waste not linked to the nuclear fuel cycle in the 
European Community, 18:19357 (R;XE) 


1992 Technical progress, 





Remedial Action 

Selective retrieval of buried waste using mobile robot manipula- 
tor systems, 18:19338 (R;US) 

Separation techniques for the clean-up of radioactive mixed 
waste for ICP-AES/ICP-MS analysis, 18:19142 (R;US) 

Risk Assessment 

Review of technical justification of assumptions and methods 
used by the Environmental Protection Agency for estimating 
risks avoided by implementing MCLs for radionuclides, 
18:19235 (R;US) 

Sampling 

Development of data quality objectives in an environmental 
sampling program, 18:19016 (RA;US) 

Environmental sample management system (ESMS), 18:19019 
(RA;US) 

Separation techniques for the clean-up of radioactive mixed 
waste for ICP-AES/ICP-MS analysis, 18:19142 (R;US) 

Stabilization 
Tank waste technical options report, 18:19196 (R;US) 
Storage 
Historical summary of the Three Mile Island Unit 2 core debris 
transportation campaign, 18:18979 (R;US) 
Transmutation 
Transmutation of long-lived nuclear waste, 18:19086 (R;NL) 
Underground Disposal 

Geochemical modeling: An integrated approach to nuclear 

waste disposal issues, 18:19183 (R;US) 
Underground Storage 

Calculation of reaction energies and adiabatic temperatures for 
waste tank reactions: Waste Tank Safety Program, 18:19150 
(R;US) 

Structural analysis of an underground reinforced concrete waste 
storage tank due to over-pressurization, 18:19013 (R;US) 

Vitrification 

Tracer-level radioactive pilot-scale test of in situ vitrification for 
the stabilization of contaminated soil sites at ORNL, 18:19328 
(R;US) 

Waste Disposal 

The formation and economic impact of perceptions of risk sur- 

rounding nuclear facilities, 18:20010 (R;US) 
Waste Management 

[Environmental aspects of solid waste technology]: Foreign trip 

report, September 11-20, 1992, 18:19048 (R;US) 
Waste Storage 

The formation and economic impact of perceptions of risk sur- 

rounding nuclear facilities, 18:20010 (R;US) 
Waste Transportation 

Historical summary of the Three Mile Island Unit 2 core debris 

transportation campaign, 18:18979 (R;US) 
RADIOACTIVITY 

See also NATURAL RADIOACTIVITY 

About calculations of nuclear data sensitivity for activation, 
18:19530 (RA;XA) 

Expert judgment as input to Waste Isolation Pilot Plant 
performance- assessment calculations: Probability distribu- 
tions of significant system parameters, 18:19159 (R;US) 

Finnish calculation system for decommissioning _ studies, 
18:19560 (RA;XA) 

Radioactivity survey data in Japan, part 1: Environmental mate- 
rials, 18:21246 (R;JP) 

Sensitivity study of cloud/radiation interaction using a second or- 
der turbulence radiative-convective model, 18:21183 (R;US) 

The needs for program and cross-section library improvement in 
calculation of neutron-induced activity inventories, 18:19528 
(RA;XA) 

RADIOACTIVITY TRANSPORT 
MESOi2.0: Puff Dispersion Model W/Deposition, 18:22584 
(CM;US) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 


RADIONUCLIDE MIGRATION 


RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 
See DIAGNOSIS 
NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 
Environmental and food sample measurements made at ENEA 
Montecuccolino Center (Bologna) from 1962 to 1989 (first 
part), 18:21235 (R;IT;In Italian) 
RADIOECOLOGY 
[Travel to Russia in connection with aquatic radioecology and 
dose assessment]: Foreign trip report, September 19- 
October 3, 1992, 18:21297 (R;US) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES 
Report of the Oversight Assessment of the Operational Readi- 
ness Evaluation of the Cassini Project at the Los Alamos 
National Laboratory, 18:19405 (R;US) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNING 
Development of nondestructive measurement system for 
quantifying radioactivity from crud, liquids and gases in a con- 
taminated pipe, 18:21023 (R;JP;In Japanese) 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also NEUTRON-RICH ISOTOPES 
Assessing radiological impacts of U.S. Department of Energy fa- 
cilities, 18:21152 (RA;US) 
Radionuclide solubilities to be used in SKB 91, 18:20579 (R;SE) 
RADIOLOGICAL PERSONNEL 
[Travel to Lyon, France in reviewing analyses of mortality 
among populations of nuclear industry workers in the US, UK 
and Canada]: Foreign trip report, February 20-26, 1993, 
18:21622 (R;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 
Passive environmental radon detector study, 18:21174 (R;US) 
The transmission system for the DIill-D ECE radiometer, 
18:22295 (RA;US) 
[Pilot Radiation Observation Experiment]: Foreign trip report, 
January 2—11, 1993, 18:21168 (R;US) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
Committed equivalent organ doses and committed effective 
doses from intakes of radionuclides, 18:21652 (CM;GB) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
Development of a graphical user interface and graphics display 
for the WIND system, 18:21197 (R;US) 
Modeling of field lysimeter release data using the computer 
code dust, 18:21209 (R;US) 
RIVER-RAD: A computer code for simulating the transport of ra- 
dionuclides in rivers, 18:21314 (R;US) 
Review of speciation and solubility of radionuclides in the near and 
far field. Pt. 2: Bibliography from 1978-1991, 18:19056 (R;GB) 
Review of speciation and solubility of radionuclides in the near 
and far field. Pt. 3: A comparison of the review of UK Nirex 
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RADIONUCLIDE MIGRATION 


Ltd and DOE funded research (Part 1) with the bibliography 
(Part 2), 18:19057 (R;GB) 

Review of speciation and solubility of radionuclides in the near 
and far field. Pt. 1: A review of Nirex and DOE funded re- 
search, 18:19055 (R;GB) 

SMART: Calculating Early Offsite Consequences From Nuclear 
Reactor Accidems, 18:22588 (CM;US) 

Verification of the Gaspar dose assessment module used in 
Maxigasp and Popgasp, 18:22630 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

Development of alpha-emitting radiopharmaceuticals for ther- 
apy, 18:21544 (RA;US) 

Hormone receptor binding drugs for diagnosis and treatment of 
malignancy, 18:21546 (RA;US) 

Monoclonal antibodies for diagnosis and therapy, 18:21545 
(RA;US) 

Nuclear medicine program progress report for quarter ending 
December 31, 1992, 18:21560 (R;US) 

Role and organization of a centralized radiopharmacy in devel- 

ing countries: Working material, 18:21556 (I;XA) 

Tc®™ MDP kits, production and quality control, 18:20610 
(R;SY;In Arabic) 

RADIOPRESERVATION 

Identification of irradiated foods using the thermoluminescence 

apparatus TOLEDO - Preliminary study, 18:21595 (R;VN) 
RADIOPROTECTIVE SUBSTANCES 

[Travel to Australia to present a paper on “Modulation of the 
clastogenic activ*y of ionizing radiation and bleomycin by the 
aminothiol WR-1065"]: Foreign trip report, February 14-24, 
1993, 18:21620 (R;US) 

RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
DNA-nuclear matrix interactions and ionizing radiation sensitiv- 
ity, 18:21596 (R;US) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Quality assurance network for radiotherapy dosimetry: 1. The 


programme (Secondary Standard Dosimetry Laboratories.), 
18:21630 (IA;XA) 
SSDL Newsletter. No. 31, 18:21628 (1;XA) 
RADIUM 223 
Emission of exotic clusters by nuclei and discovery of a fine 
structure in the *C decay of **5Ra, 18:21963 (R;FR) 
RADIUM 224 
Production of alpha emitters for use in therapy, 18:20615 (RA;US) 
RADIUM 226 
Cell specific radiation dosimetry in skeleton from life-span car- 
cinogenesis studies: Final report, 18:21614 (R;US) 
Denver Radium Site — Operable Unit X closeout report for the 
US Environmental Protection Agency, 18:19246 (R;US) 
Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Durango, Colorado: At- 
tachment 6, Supplemental standard for Durango processing 
site: Revised final report, 18:19259 (R;US) 
RADIUM A 
See POLONIUM 218 
RADIUM F 
See POLONIUM 210 
RADON 
Automatically processed alpha-track radon monitor, 18:21039 
(PA;US) 
Generation and mobility of radon in soil: Technical report, 
18:21219 (R;US) 
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Monitoring of radon variation in both ground water and soil gas 
along Al-Ghab fault from 15 February to 23 June 1992, 
18:21199 (R;SY;In Arabic) 

Nanodosimetry and nanodosimetric-based models of radiation 
action for radon alpha particles: Progress report, July 1990— 
June 1992, 18:21615 (R;US) 

Radon in large buildings: The development of a protocol, 
18:21610 (R;US) 

Radon monitoring technique with electret collecting, 18:20992 
(R;CN;In Chinese) 

[Sixth international conference on environmental mutagens]: 
Foreign trip report, February 6-28, 1993, 18:21617 (R;US) 

RADON 222 

Environmental Radon Program: Summaries of research in FY 
1992, 18:21217 (R;US) 

Passive environmental radon detector study, 18:21174 (R;US) 

RADURIZATION 

8. IMRP in China, 18:19391 (IA;XA) 

Advisory group meeting on new trends and developments in ra- 
diation technology, 18:19390 (I;XA) 
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[Uranium Mill Tailings Remedial Action Project Office Quality As- 
surance Program Plan]: Revision 4, 18:19296 (R;US) 

Remote Handling Equipment 

Selective retrieval of buried waste using mobile robot manipula- 

tor systems, 18:19338 (R;US) 
Schedules 

Remediation schedule for inactive liquid low-level waste storage 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 18:19247 (R;US) 

Specifications 

Design criteria for stabilization of inactive uranium mill tailings 
sites, 18:19253 (R;US) 

Remedial action plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Tuba City, Arizona: Phase 2, 
Construction, Subcontract documents: Appendix E, final re- 
port: Appendix B of the cooperative agreement (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19279 (R;US) 

Standards 

US Department of Energy final response to standards for reme- 
dial actions at inactive uranium processing sites; Proposed 
rule, 18:19298 (R;US) 

Statistical Models 

Statistical methods for evaluating the attainment of cleanup 
standards: Volume 3, Reference-based standards for soils 
and solid media, Revision 1, 18:19329 (R;US) 

Technology Assessment 

Technology needs for remediation: Hanford and other DOE 
sites: Buried Waste Integrated Demonstration Program, 
18:19330 (R;US) 

Technology Transfer 

Summary of US Delegation visit to Germany emphasizing envi- 
ronmental restoration of uranium mining and milling facilities: 
Foreign trip report, June 29—July 11, 1992, 18:19245 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

Advances in remote maintenance techniques at Hanford, 
18:18962 (R;US) 

Design of the Fuel Disassembly System for the Recycle Equip- 
ment Test Facility, 18:18959 (R;US) 

Leaky coaxial cable signal transmission for remote facilities, 

18:20637 (R;US) 





Project 8980, Savannah River Plant, Building 105, charge and 
discharge machines, 18:19784 (R;US) 

Radiation-hardened microwave communications 
18:20638 (R;US) 

REMOTE VIEWING EQUIPMENT 

A video transmission system for low-bandwidth remote driving, 
18:20644 (R;US) 

Video conferencing made easy, 18:22565 (R;US) 

RENEWABLE ENERGY SOURCES 

See also BIOMASS 

SOLAR ENERGY 
WIND POWER 

New renewable energy sources: Future prospects, 18:20092 
(R;IT;In Italian) 

[Energy efficiency business week conference]: Foreign trip re- 
port, November 23—December 6, 1992, 18:20091 (R;US) 

RENEWABLE RESOURCES 

Renewable resources in the US electricity supply, 18:20090 

(R;US) 
REPUBLIC OF KOREA 

Regional UNDP project for Asia and the Pacific, mission under- 
taken in the Republic of Korea. Food irradiation process 
control and acceptance RPFl-Phase 3: Technical report. Re- 
port prepared for the Governments of Bangladesh, China, 
India, Indonesia, Malaysia, Pakistan, Philippines, Republic of 
Korea, Sri Lanka, Thailand and Vietnam, 18:21579 (R;XA) 

[Travel to the Republic of Korea to the eighth Korea-USA joint 
workshop on coal utilization technology]: Foreign trip report, 
October 26—November 12, 1991, 18:18655 (R;US) 

RESEARCH AND TEST REACTORS 

See also KAMINI REACTOR 

RESEARCH REACTORS 

RELAPS/MODS3 code quality assurance plan for ORNL ANS 
narrow channel flow and heat transfer correlations, 18:19821 
(R;US) 

Structural response of reactor fuel plates to coolant flow, 
18:19770 (R;US) 

RESEARCH PROGRAMS 

Aging research: Essentially a good investment, 18:19676 
(RA;US) 

Free-electron laser research-and-development and utilization 
program at Tokai, JAERI, 18:20778 (IA;JP) 

RESEARCH REACTORS 

See also HFIR REACTOR 
HFR REACTOR 
HIFAR REACTOR 
HOR REACTOR 
JMTR REACTOR 
JRR-2 REACTOR 
JRR-3M REACTOR 
JRR-4 REACTOR 
KUR REACTOR 
TCA REACTOR 

[Decommissioning techniques for research reactors]: Foreign 
trip report, January 15-24, 1993, 18:19952 (R;US) 

[Reactor severe accident technology]: Foreign trip report, 
November 1—7, 1992, 18:19951 (R;US) 

[The second meeting of the International Group on Research 
Reactors, and the International Conference on Irradiation 
Technology, France]: Foreign trip report, May 13-27, 1992, 
18:19889 (R;US) 

RESERVOIR ROCK 

Effective-stress rules for pore-fluid transport in rocks containing 
two minerals, 18:18857 (R;US) 

Measuring and predicting reservoir heterogeneity in complex 
deposystems: The fluvial-deltaic Big Injun sandstone in West 
Virginia: Annual report, September 20, 1991—September 20, 
1992, 18:18849 (R;US) 

RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESID 

See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 


system, 


RETRIEVAL SYSTEMS 


RESIDENTIAL BUILDINGS 

See also HOUSES 

1980 Base case and feasibility analysis, 18:20127 (R;US) 

Combined wind power and solar power for family housing areas, 
18:19996 (R;SE;In Swedish) 

RSDP thermal analysis, 18:20129 (RA;US) 

Village Operation, Part 1, 18:22527 (R;US) 

RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL PETROLEUM 

Characterization of surfactants in the presence of oil for steam- 
foam applications, 18:18834 (RA;US) 

Improves calculation of pipe strains and stresses in a hot fluid 
injector/productor well simulator, 18:18840 (RA;US) 

Solvent/steam injection laboratory study and field tests evalua- 
tion, 18:18842 (RA;US) 

Steam-foam studies in the presence of residual oil, 18:18833 
(RA;US) 

RESIDUES 

See also ASHES 

Detecting residue on a printed circuit board: An application of the 
Boundary Contour/Feature Contour System, 18:20741 (R;US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Field Lysimeter Investigations: Low-Level Waste Data Base De- 
velopment Program for fiscal year 1992: Annual report: 
Volume 5, 18:19132 (R;US) 

Treatment of contaminated wastewater at Oak Ridge National 
Laboratory, 18:19027 (R;US) 

RESISTAL 

See COPPER BASE ALLOYS 
RESONANCE CAVITIES 

See CAVITY RESONATORS 
RESONANCE PARTICLES 

GAMS experiment at CERN, 18:20877 (RA;JP) 

Meson resonance productions in two photon processes, 
18:21917 (RA;JP) 

RESONANCE STATES 
See ENERGY LEVELS 
RESONATORS 

See also CAVITY RESONATORS 

Characteristics and development report for the SA3812 AT strip 
resonator, 18:21132 (R;US) 

Measurement of the electric field pattern of a Fabry-Perot res- 
onator used in quasi-optical gyrotrons, 18:21073 (R;CH) 

Preliminary evaluation of a high-g shock miniature AT strip res- 
onator, 18:21135 (R;US) 

RESOURCE RECOVERY ACTS 

Preparation of waste analysis plans under the Resource Conser- 
vation and Recovery Act (Interim guidance), 18:19041 (R;US) 

Resource Conservation and Recovery Act Part B permit appli- 
cation [for the Waste Isolation Pilot Plant (WIPP)]: Volume 6, 
Revision 3, 18:19075 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 6, Appendices (Waste mixtures of hazardous wastes and 
low-level radioactive wastes or transuranic wastes.), 
18:19065 (R;US) 

RESPIRATORY TRACT CELLS 
PCR detection of retinoblastoma gene deletions in radiation- 
induced mouse lung adenocarcinomas, 18:21597 (R;US) 
RESUSPENSION 
See PARTICLE RESUSPENSION 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
A model for the immune system response to HIV: AZT treatment 
studies, 18:21562 (R;US) 
RETINOL 
See VITAMINA 
RETRIEVAL SYSTEMS 
Tank waste technical options report, 18:19196 (R;US) 
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REVERSE-FIELD PINCH 


REVERSE-FIELD PINCH 
On the application of whistler waves to toroidal discharges, 
18:22315 (RA;US) 
RF SYSTEMS 
A comparison of conceptual rf system designs for the SSC Col- 
lider, 18:20915 (R;US) 
B factory RF system design issues, 18:20943 (RA;US) 
Downsampled bunch-by-bunch feedback for PEP Il, 18:20952 
(RA;US) 
Dynamics of R.F. discharges, 18:22265 (RA;US) 
Feedback implementation options and issues for B factory ac- 
celerators, 18:20951 (RA;US) 
Progress on PEP Il multibunch feedback kickers, 18:20953 
(RA;US) 
Radiation-hardened 
18:20638 (R;US) 
Upgrading the LAMPF 201 MHz RF generators, 18:20888 (R;US) 
RFLPS 
Isolation and characterization of dinucleotide repeat polymor- 
phisms from human chromosome 21, 18:21393 (RA;US) 
Organization of the repeat elements and polymorphic sites at 
the D19S11 locus, 18:21431 (RA;US) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHODOCOCCUS 
Characterization of the organic-sulfur-degrading enzymes: 
[Quarterly] technical report, September 1, 1992—November 
30, 1992, 18:18703 (R;US) 
RIBONUCLEIC ACID 
See RNA 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 
See RIEMANN SPACE 
RIEMANN MANIFOLDS 
See RIEMANN SPACE 
RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 
Harmonic maps from a closed surface of higher genus to a 2- 
sphere - 2, 18:21703 (R;XA) 
Harmonic maps from a closed surface of higher genus to the 
unit 2-sphere, 18:21702 (R;XA) 
Scalar curvature and spherical-type Riemannian manifolds, 
18:21704 (R;XA) 
RIEMANN SPHERE 
See RIEMANN SPACE 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING / 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
[Environmental monitoring and risk assessment, and the 
Second European Conference on Ecotoxicology, The Nether- 
lands]: Foreign trip report, May 4-23, 1992, 18:21251 (R;US) 
RISOE NATIONAL LABORATORY 
Department of Combustion Research annual progress report 1 
January - 31 December 1992, 18:18821 (R;DK) 
Nuclear Safety Research Department annual progress report 
1992, 18:22550 (R;DK) 
Optics and fluid dynamics department annual progress report 
for 1992, 18:22549 (R;DK) 


Systems analysis department annual progress report 1992, 
18:20050 (R;DK) 


microwave communications system, 
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RITAD DOSEMETERS 
Measurement of intensive microwave power single pulses, 
18:21021 (RA;RU;In Russian) 
RIVERS 
See aiso CLINCH RIVER 
COLUMBIA RIVER 
THAMES RIVER 

RIVER-RAD: A computer code for simulating the transport of ra- 
dionuclides in rivers, 18:21314 (R;US) 

Seventh annual report of RADMIL 1991/92, 18:21240 (R;GB) 

Short term chronic and acute toxicity screening of water and 
sediment using fathead minnows, daphnids, rotifers (Rotox®) 
and light emitting bacteria (Microtox®), Ambient Stream Moni- 
toring, summers of 1990 and 1991, 18:21332 (R;US) 

RNA 

A new mass spectrometric approach to high speed DNA se- 
quencing, 18:20496 (RA;US) 

Characterization of defective interfering RNAs associated with 
RNA pliant viruses: Progress report, 18:21346 (R;US) 

ROBOTS 

A video transmission system for low-bandwidth remote driving, 
18:20644 (R;US) 

An architecture for robotic system integration, 18:20640 (R;US) 

Application of sensors to the control of robotic systems, 
18:20675 (R;US) 

Graphical programming: On-line robot simulation for telerobotic 
control, 18:20670 (R;US) 

Position and force control of a vehicle with two or more steer- 
able drive wheels, 18:20664 (R;US) 

[1992 IEEE International Conference on Robotics and Automa- 
tion in France]: Foreign trip report, May 8-22, 1992, 18:20663 
(R;US) 

[Travel to France to discuss sensor fusion, modeling, laser 
sensing and mobile robots]: Foreign trip report, May 9-27, 
1992, 18:20662 (R;US) 

ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 

EQ6, a computer program for reaction path modeling of aqueous 
geochemical systems: Theoretical manual, user’s guide, and 
related documentation (Version 7.0): Part 4, 18:19192 (R;US) 

ROCKETS 
AD100/ADSIM, ACSL, and MATLAB output comparisons using 
frequency- response analysis, 18:20669 (R;US) 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 

3-D finite element analysis of thermal model of multi-heater in- 
situ experiment, 18:19011 (R;IN) 

3D structural analysis of SPDV Test Room 2 and cross drift in- 
tersections at the WIPP, 18:19158 (R;US) 

Classification of lithological units based on geophysical bore- 
hole logging - data from the Stripa mine, 18:21268 (R;SE) 

Geologic evolution of the SE.23 Sheet - Belo Horizonte, MG, 
Brazii, 18:20478 (1;BR;in Portuguese) 

Geology and petrology of Lages Alkaline District, Santa Cata- 
rina State, 18:20475 (1;BR;In Portuguese) 

Pulse-mode measurement of harmonic generation in rock, 
18:21693 (R;US) 

Rock elastic properties: 
18:20454 (R;US) 

ROCKY FLATS PLANT 

Integrating NRDA and CERCLA environmental evaluations at 
the Rocky Flats Plant: A case study, 18:19336 (R;US) 

Remote surface water monitoring radio based telemetry system, 
18:21317 (R;US) 

Stormwater-NPDES monitoring program at the Rocky Flats 
Plant, near Denver, Colorado, 18:21316 (R;US) 

The use of gas separation membranes for pollution control, 
18:19156 (R;US) 

[Travel to Dow Chemical Company to discuss the design and 
staffing of the Rocky Flats Plant, November 16, 1951], 
18:20650 (R;US) 


Dependence on microstructure, 





ROCKY MOUNTAIN REGION 
See USA 
RODS (CONTROL) 

See CONTROL ELEMENTS 
RODS (FUEL) 

See SUEL RODS 
ROENTGEN EQUIVALENT MAN 

See DOSE EQUIVALENTS 
ROLLER BEARINGS 

Studies of bearings to be used in high-temperature reactor 
plants. Final report, 18:19569 (1;DE;in German) 

ROOFS 

Moisture: Its effects on the thermal performance of a low-slope 

roof system, 18:20107 (R;US) 
ROOT ABSORPTION 

UNSAT-HV2.0: Water and Heat Balance Model for Predicting 

Drainage Below the Plant Root Zone, 18:22574 (CM;US) 
ROTAMAK DEVICES 
Theoretical and experimental studies of the magnetic fields of 
Rotamak discharge, 18:22334 (|;AU) 
ROTATIONAL BAND 
See ROTATIONAL STATES 
ROTATIONAL STATES 

Theoretical studies of the dynamics of chemical reactions, 

18:20528 (RA;US) 
ROTORS 

Rotor noise from wind turbines: 

18:19486 (R;DK;In Danish) 
ROUGHNESS 

Interface roughness: 

18:20214 (R;US) 
RUBBERS 

See also LATEX 

A critical assessment of the Arrhenius oven-aging methodology, 
18:20443 (R;US) 

RUBIDIUM 85 

Cyclotron production of radionuclides for research, 18:20616 

(RA;US) 
RUNAWAY ELECTRONS 

Electron runaway effects induced by electron cyclotron waves, 

18:22299 (RA;US) 
RUNOFF 

Stormwater-NPDES monitoring program at the Rocky Flats 

Plant, near Denver, Colorado, 18:21316 (R;US) 
RURAL AREAS 

To assess the status of and accelerate activities under the joint 
US-Brazil Rural Electrification Project: Foreign trip report, 
November 8-14, 1992, 18:19993 (R;US) 

RUSSIAN FEDERATION 

Communications received from certain member states regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 18:19360 (R;XA;In Arabic, Chinese, English, 
French) 

Scientific research program on actinide transmutation by use of 
fast reactors, 18:19109 (RA;XA) 

RUTHENIUM COMPLEXES 

Chemically modified electrodes and related solution studies: Fi- 
nal technical report, January 15, 1991—January 14, 1992, 
18:20550 (R;US) 

[The study of biocatalytic design by chemical modification]: 
Quarterly report, November 25—February 25, 1993, 18:19417 
(R;US) 

RWE-BAYERNWERK REACTOR 

Industrial scale application of optimized segmenting, decontami- 
nation and acid regeneration processes, 18:19537 (R;XE;in 
German) 


Analytic partial project, 


What is it and how is it measured?, 


RYE 
Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts: Progress report, May 16, 
1992—January 9, 1993, 18:21681 (R;US) 


SATELLITES 


Ss 


S CODES 
SMART: Caiculating Early Offsite Consequences From Nuclear 
Reactor Accidents, 18:22588 (CM;US) 
S-1000 RESONANCES 
See MESONS 
SAAS 
See BUNDESAMT FUER STRAHLENSCHUTZ 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy, 
quarter ending December 31, 1992, 18:19350 (R;US) 
Prioritizing and scheduling safeguards and security upgrade 
projects under restricted budgets, 18:19354 (R;US) 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Probabilistic safety analyses. Status and further development of 
methods and models, applications, 18:19904 (R;DE;In Ger- 
man) 
Questions and answers about the reactor shutdown at the 
Barsebaeck plant, 18:20054 (R;SE;In Swedish) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY ENGINEERING 
Behavior of HEPA filters under high humidity airflows, 18:19929 
(R;DE;In German) 
SALINE ZONE 
See OlL SHALES 
SALT CAVERNS 
Evaluating the effects of the number of caverns on the perfor- 
mance of underground oil storage facilities, 18:18878 (R;US) 
SALT DEPOSITS 
Experimental evaluation of a constitutive model for inelastic flow 
and damage evolution in solids subjected to triaxial compres- 
sion, 18:19165 (R;US) 
Modeling gas and brine migration for assessing compliance of 
the WIPP, 18:19171 (R;US) 
Test plan: WIPP horizon gas flow/permeability measurements, 
18:19040 (R;US) 
SAMPLE PREPARATION 
Development of larger scale systems for the genome project, 
18:21466 (RA;US) 
High speed sample preparation in a capillary based instrument, 
18:21527 (RA;US) 
SAMPLERS 
See also AIR SAMPLERS 
An automated liquid handling/gel loading system capable of 
pipetting sample volumes less than one microliter, 18:21471 
(RA;US) 
SAND 
Preliminary characterization of materials for a reactive transport 
model validation experiment, 18:19170 (R;US) 
SANDIA LABORATORIES 
Clay mineralogy of selected borehole sediments from the 
Lawrence Livermore National Laboratory and Sandia National 
Laboratories, Livermore, California, 18:19339 (R;US) 
Environmental Protection Implementation Plan, 18:21148 (R;US) 
Sandia National Laboratories, New Mexico, Environmental 
Baseline Update, 18:21261 (R;US) 
SANDSTONES 
Horizontal drilling in shallow reservoirs, 18:18905 (RA;US) 
SANITARY LANDFILLS 
A multiobjective decision support/numerical modeling approach 
for design and evaluation of shallow landfill burial systems, 
18:21244 (R;US) 
SATELLITES 
Bly Monte Carlo transport in repetitive structures of satellite sys- 
tems, 18:22104 (R;US) 
ALEXIS final technical report, 18:21144 (R;US) 
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SATELLITES 


The possible direct use of satellite radiance measurements by 
the Atmospheric Radiation Measurement Program, 18:21162 
(R;US) 

SAVANNAH RIVER PLANT 
Administrative Procedures 

Operating procedures — Summary of preparation, 18:19805 

(R;US) 
Air Pollution 

The legacy of Cf-252 operations at Savannah River Technology 
Center: Continuous releases of radioiodine to the atmos- 
phere, 18:21196 (R;US) 

Bulidings 

[Building 232-F construction]: Trip report, November 3-5, 1953, 

18:19780 (R;US) 
Contamination 

Project 8980, Savannah River Plant, 105 Building process water 

system — Potential contamination locations, 18:19916 (R;US) 
Design 

Canyon building design items, 18:20473 (R;US) 

Project 8980, Savannah River Plant, 200 Area, 221 Building — 
Miscellaneous questions, 18:19804 (R;US) 

Ecology 

Ecological studies related to construction of the Defense Waste 
Processing Facility on the Savannah River Site: FY 1989- 
1990 annual report, 18:21267 (R;US) 

Electric Measuring Instruments 

Project 8980, Savannah River Plant, Instrument Department — 

Test equipment, 18:19814 (R;US) 
Equipment 

Savannah River Plant Nuclear Material Production and Defense 
Waste Management Facilities upgrading study: Second an- 
nual reappraisal, 18:19772 (R;US) 

Evaporators 

[Travel to KAPL to investigate proposed triple evaporation cou- 
pling between the canyon and button line]: Trip report, 
November 1, 1951, 18:18943 (R;US) 

Fuel Reprocessing Plants 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Building 221-H, B-Line, Scrap Recovery Fa- 
cility (Supplement 2A): Revision 1, 18:18960 (R;US) 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Receiving Basin for Offsite Fuel (Supple- 
ment 3), 18:18961 (R;US) 

Geology 

Groundwater flow model for the General Separations Area, Sa- 
vannah River Site, 18:21700 (R;US) 

SRS baseline hydrogeologic investigation: Summary report, 
18:21699 (R;US) 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Receiving Basin for Offsite Fuel (Supple- 
ment 3), 18:18961 (R;US) 

Hydrology 

Groundwater flow model for the General Separations Area, Sa- 
vannah River Site, 18:21700 (R;US) 

SRS baseline hydrogeologic investigation: Summary report, 
18:21699 (R;US) 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Receiving Basin for Offsite Fuel (Suppie- 
ment 3), 18:18961 (R;US) 

Laboratories 
Technical facilities - Savannah River, 18:19796 (R;US) 
Metallurgy 

[Travel to the AEC to discuss the plans for the Savannah River 

Metallurgy Laboratory, December 17, 1951], 18:20651 (R;US) 
Meteorology 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Receiving Basin for Offsite Fuel (Suppie- 
ment 3), 18:18961 (R;US) 

Wind system documentation, 18:22631 (R;US) 

Mission Analysis 

Operational Readiness Review: Savannah River Replacement 

Tritium Facility, 18:22417 (R;US) 
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Operation 
Minutes of Technical Division Steering Committee meeting, Oc- 
tober 13, 1953, Wilmington, 18:19776 (R;US) 
Separations Areas: Savannah River Plant history, July 1954— 
December 1972, 18:19773 (R;US) 
[Functions of the Laboratory Service Section of the Savannah 
River Process Division], 18:22536 (R;US) 
Radiation Monitoring 
Sampled data spectroscopy (SDS): A new technology for radia- 
tion instrumentation, 18:19212 (R;US) 
Radiation Protection 
[Tolerance valves for plutonium and radium]: Trip report, De- 
cember 5, 1951, 18:21623 (R;US) 
Radioactive Waste Facilities 
Ecological studies related to construction of the Defense Waste 
Processing Facility on the Savannah River Site: FY 1989— 
1990 annual report, 18:21267 (R;US) 
Plutonium waste recovery, skulls, 18:19078 (R;US) 
Safety evaluation of the Mixed Waste Storage Building (Building 
643-43E), 18:19224 (R;US) 
Radioactive Waste Processing 
Applicability of the sludge processing technical standard to type IV 
waste tanks with high fluoride concentration, 18:20305 (R;US) 
Corrosion tests of DWPF recycle solution, 18:19221 (R;US) 
Effects of radiation exposure on glass alteration in a steam envi- 
ronment, 18:19003 (R;US) 
HEME and HEPA filter element dissolution process, 18:19223 
(R;US) 
Organic Evaporator steam valve failure, 18:19217 (R;US) 
Report of the oversight assessment of the operational readiness 
review of the Savannah River Site Defense Waste Processing 
Facility Cold Chemical Runs, 18:19042 (R;US) 
Revised minimum nitrite concentration for ESP, 18:19222 (R;US) 
The reaction of SRL 202 glass in J-13 and DIW, 18:19002 (R;US) 
Time- temperature- transformation- diagrams for DWPF pro- 
jected glass compositions, 18:19214 (R;US) 
Reactor Start-Up 
[Letter to the New York Operations Office (NYOO) of the Atomic 
Energy Commission concerning the following problems with 
the uranium experimental program at NYOO: machining; prod- 
uct characteristics; and interim facilities], 18:19524 (R;US) 
Research Programs 
Technical facilities - Savannah River, 18:19796 (R;US) 
Risk Assessment 
Methods and criteria for safety analysis (FIN L2535), 18:19966 
(R;US) 
Runoff 
Water disposal from “R” Area, Observations along Lower Three 
Runs, 18:19232 (R;US) 
Safety 
Methods and criteria for safety analysis (FIN L2535), 18:19966 
(R;US) 
Safety Analysis 
Operational Readiness Review: Savannah River Replacement 
Tritium Facility, 18:22417 (R;US) 
Seismology 
Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Receiving Basin for Offsite Fuel (Supple- 
ment 3), 18:18961 (R;US) 
Separation Equipment 
Project 8980, Savannah River Plant, Separations 200 Area, 
Building 235-F, Metallurgical — Casting furnace and crucible 
dimensions, 18:18942 (R;US) 
Schenectady meetings, KAPL reproducibility runs: Technical 
operating standards, 18:18945 (R;US) 
[Savannah River 400 Area design]: Trip report, March 10, 
1952—March 14, 1952, 18:18947 (R;US) 
Separation Processes 
Project 8980, Savannah River Plant, Separations 200 Area, 
Building 221 — Button line, 18:18964 (R;US) 
Schenectady meetings, KAPL reproducibility runs: Technical 
operating standards, 18:18945 (R;US) 





Surface Waters 

Ecological studies related to construction of the Defense Waste 
Processing Facility on the Savannah River Site: FY 1989- 
1990 annual report, 18:21267 (R;US) 

Waste Management 

Numerical benchmarking of SPEEDUP™ against point kinetics 
solutions, 18:19657 (R;US) 

Sampled data spectroscopy (SDS): A new technology for radia- 
tion instrumentation, 18:19212 (R;US) 

Water Treatment Plants 

[Operating procedures for 400 Area Water Treatment Plant]: Trip 
report, February 7, 1952—February 13, 1952, 18:19813 (R;US) 

[Travel to the Savannah River Plant, January 1952, for discus- 
sions concerning water treatment facilities]: Foreign trip 
report, January 7-9, 1952, 18:20652 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 

SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SCALAR FIELDS 
On a conformal” perfect fluid in the classical vacuum, 18:21782 
(R;XA) 
SCANDINAVIA 
See also DENMARK 
FINLAND 
SWEDEN 

The Nordic programme for nuclear safety 1990-1993: Status re- 
port for the first half of the year 1992, 18:19326 (R;DK;in 
Danish, Swedish, Norwegian, Engl) 

SCANNING (RADIOISOTOPE) 

See RADIOISOTOPE SCANNING 
SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 

Construction and characterization of amorphous-silicon test 
structures, 18:21031 (R;US) 

The measurement of minority carrier diffusion lengths for high 
purity GaAs, using an electron beam induced current tech- 
nique, 18:20391 (R;AU) 

SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 

See also SCINTILLATOR-PHOTODIODE DETECTORS 

Studies of nuclei using radioactive beams: Progress report, May 
1988—July 1989 (Space Astronomy Lab., Univ. of Florida, 
Gainesville, Florida), 18:20997 (R;US) 

SCINTILLATION COUNTING 
Counting efficiency formulae for two, three or four photomulti- 
plier systems, 18:20990 (R;ES;In Spanish) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCINTILLATOR-PHOTODIODE DETECTORS 

Calorimeter issues, 18:21049 (RA;US) 

Performance of a high-resolution Csi(Tl)-PIN readout detector, 
18:21026 (R;JP) 

SCOTLAND 
See UNITED KINGDOM 
SCRUBBERS 

Hydrocarbons associated with brines from geopressured wells: 
Third quarterly technical progress report, 1 July 1991-30 
September 1991, 18:19468 (R;US) 

SEA BED 
The sensitivity of seismic responses to gas hydrates, 18:18894 
(RA;US) 
SEACOAST 
See SHORES 
SEALING MATERIALS 

A nondestructive damage assessment of PCGC grout, 

18:21111 (RA;US) 


SEDIMENTS 


Calculational analysis of the dynamic grout study two experi- 
ment, 18:21107 (RA;US) 

Effective-stress properties of HSSL-50/50 and DSRM-2 grouts, 
18:21113 (RA;US) 

SEALS 

See also SECURITY SEALS 

Addendum to “Test Plan: Small-Scale Seal Performance Tests 
(SSSPT)’, 18:19034 (R;US) 

Test plan: Sealing of the Disturbed Rock Zone (DRZ), including 
Marker Bed 139 (MB139) and the overlying halite, below the 
repository horizon, at the Waste Isolation Pilot Plant: Small- 
scale seal performance test-series F, 18:19036 (R;US) 

Test plan: Small Scale Seal Performance Tests (SSSPT), 
18:19039 (R;US) 

SEAS 

See also PACIFIC OCEAN 

Measurements of carbon profiles in the Nordic seas: A report on 
cruse with R/V Lance and R/V G.O. Sars during July - August 
1990, 18:21312 (R;NO) 

SEAWATER 

Improved solvents for seawater desalination (the Puraq process): 

Final report, June 7, 1988—June 6, 1991, 18:21287 (R;US) 
SECALE 
See RYE 


SECONDARY BATTERIES 
See ELECTRIC BATTERIES 


SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY 

Prioritizing and scheduling safeguards and security upgrade 
projects under restricted budgets, 18:19354 (R;US) 

Real-time control and operation of power systems, 18:19974 
(RA;US) 

SECURITY SEALS 

A particle rotation technique for producing very high coercivity 

magnetic stripes, 18:19349 (R;US) 
SEDIMENTARY BASINS 

See also APPALACHIAN BASIN 

Deep source gas seismic survey - Washington state, 18:18898 
(RA;US) 

Generation of deep gas in sedimentary basins, 18:18899 (RA;US) 

Potential for deep natural gas resources in eastern Gulf of Mex- 
ico, 18:18890 (RA;US) 

SEDIMENTARY ROCKS 

See also SANDSTONES 

Deep crustal sediment study: Widespread precambrian layered 
rocks (sedimentary 7) beneath the US midcontinent, 
18:18891 (RA;US) 

SEDIMENTS 

In-situ and laboratory study of radiocaesium mobility in freshwa- 
ter sediments, 18:21306 (R;NL) 

Phase 1 data summary report for the Clinch River Remedial 
Investigation: Health risk and ecological risk screening assess- 
ment: Environmental Restoration Program, 18:21250 (R;US) 

Post-closure permit application for the Chestnut Ridge Sedi- 
ment Disposal Basin at the Y-12 Plant, 18:19228 (R;US) 

Preliminary screening analysis of the off-site environment down- 
stream of the U.S. Department of Energy Oak Ridge 
Reservation, 18:21285 (RA;US) 

Snake and Columbia Rivers Sediment Sampling Project, 
18:21315 (R;US) 

The Clinch River Resource Conservation and Recovery Act fa- 
cility investigation: Overview and preliminary scoping of the 
off-site contamination of surface water environments down- 
stream from the U.S. Department of Energy Oak Ridge 
Reservation, 18:21284 (RA;US) 

U/TEVA-Spec™: A novel extraction chromatographic material 
for the separation and preconcentration of uranium, 18:20465 
(RA;US) 

White Oak Creek Embayment site characterization and contam- 
inant screening analysis: Environmental Restoration 
Program, 18:21248 (R;US) 
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SEISMIC ARRAYS 


SEISMIC ARRAYS 

Functional performance requirements for seismic network up- 
grade, 18:19958 (R;US) 

SCARS operations final report for the NORESS and ARCESS 
arrays, 18:20207 (R;US) 

SEISMIC SURVEYS 

Seismic VSP and HSP surveys on preliminary investigation ar- 
eas in Finland for final disposal of spent nuclear fuel, 
18:21277 (R;Fl) 

SELECTIVE CATALYTIC REDUCTION 

innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Third quarterly technical progress report 1992, 
18:19501 (R;US) 

SELENIUM 

DECHEM: A remedial planning tool for metallic contaminants in 
soil at UMTRA Project sites: Final report and users’ guide, 
18:19307 (R;US) 

Selenium transformation in coal mine spoils: Its environmental 
impact assessment: Final report, 18:18777 (R;US) 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

SELEXOL PROCESS 

Gasification combined cycle: Carbon dioxide recovery, trans- 

port, and disposal, 18:19488 (R;US) 
SEMICONDUCTOR JUNCTIONS 

See also HETEROJUNCTIONS 

Study of junction areas in heteroepitaxy structures: gallium ar- 
senide - porous silicon, 18:20331 (IA;RU;In Russian) 

SEMICONDUCTOR LASERS 

New challenges in optical materials development, 18:20758 
(R;US) 

Semiconductor ring lasers, 18:20740 (R;US) 

SEMICONDUCTOR MATERIALS 

See also MAGNET!C SEMICONDUCTORS 

Investigations of new systems using an analytical TEM, 
18:20507 (RA;Dk) 

SEMICONDUCTOR STORAGE DEVICES 

Design considerations for a radiation hardened nonvolatile 

memory, 18:21136 (R;US) 
SEMICONDUCTOR SWITCHES 

A thermal ionization model for the sustaining phase of lock-on in 
GaAs, 18:20441 (R;US) 

GaAs PCSS: High gain switching and device reliability, 
18:20736 (R;US) 

SENSITIVITY ANALYSIS 
About caiculations of nuclear data sensitivity for activation, 
18:19530 (RA;XA) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE SLUDGE 

Treatment test of supernatant from sewage sludge by irradiation 
of high energy electron beams under supersaturation with 
oxygen, 18:19398 (R;JP;In Japanese) 

SHAFT EXCAVATIONS 

Test plan: Air Intake Shaft Performance Tests: Appendix 17, 
Gage data base file (Revised), 18:19033 (R;US) 

Test plan: Air intake shaft performance tests (Waste Isolation 
Pilot Plants (WIPP) project), 18:19037 (R;US) 

SHALE OIL 
High efficiency shale oil recovery: Fifth quarterly report, January 
1, 1993—March 31, 1993, 18:18930 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHEETS 
An experimentaVanalytical evaluation of biaxial sheet failure, 
18:20716 (R;US) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING 
See also BIOLOGICAL SHIELDING 
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Accelerated 54°C irradiated test of Shippingport neutron shield 
tank and HFIR vessel materials, 18:20291 (R;US) 
Attenuation properties of Hanford pile shield materials, 
18:19840 (R;US) 
DNA Radiation Environments Program Spring 1991 2-meter box 
experiments and analyses, 18:21143 (R;US) 
Final report — PT-105-548-A, The effect of masonite burnout on 
shield attenuation properties, 18:19843 (R;US) 
Shielding benchmark calculations of selected spent fuel storage 
cask experiments, 18:19026 (R;US) 
SHIP REACTOR MUTSU 
See MUTSU REACTOR 
SHIPMENT 
See TRANSPORT 


SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Accelerated 54°C irradiated test of Shippingport neutron shield 
tank and HFIR vessel materials, 18:20291 (R;US) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK WAVES 
Characterizing transient vibrations using band limited temporal 
moments, 18:20674 (R;US) 
Errors when shock waves interact due to numerical shock width, 
18:22597 (R;US) 
Micromechanical studies of partially saturated porous media, 
18:21112 (RA;US) 
Portable fiber optic coupled doppler interferometer system for 
detonation and shock wave diagnostics, 18:21141 (R;US) 
SHORES 
Historical bathymetric changes near the entrance to Grays Har- 
bor, Washington, 18:21255 (R;US) 
SHORT CIRCUITS 
See ELECTRICAL FAULTS 


SHORT-RANGE INTERACTIONS 

See INTERACTION RANGE 

SHOWER COUNTERS 

A study of the use of lead fluoride for electromagnetic calorime- 
try, 18:20986 (R;US) 

A summary of radiation damage studies in barium fluoride from 
the GEM Collaboration, 18:20987 (R;US) 

Calorimeter issues, 18:21049 (RA;US) 

Detector introduction, 18:20898 (RA;US) 

Performance of the CLEO-Il Csl(Tl) calorimeter, 18:21050 
(RA;US) 

Precision of source response inside dimpled HAD brass tubes, 
18:20835 (R;US) 

Radiation damage in cesium iodide and other scintillating crys- 
tals, 18:20447 (RA;US) 

Relativistic heavy ion research: Annual report, October 1, 
1991—September 30, 1992 (Dept. of Physics and Astronomy, 
Wayne State Univ., Detroit, Michigan), 18:22012 (R;US) 

Requirements for a system to analyze HEP events using data- 
base computing, 18:20834 (R;US) 

SSG calorimetry R&D: Final report (Michigan State Univ., East 
Lansing, Michigan), 18:20998 (R;US) 

Silicon detector considerations at high luminosity hadron collid- 
ers, 18:20993 (R;US) 

Studies of high energy phenomena using muons: Progress re- 
port, [March 1992—February 1993] (Northern Illinois Univ.), 
18:20999 (R;US) 

Theory of elementary particles and accelerator theory: Task C: 
Experimental high energy physics: Annual progress report 
(Univ. of Oregon), 18:20996 (R;US) 

[Attending the WA93 collaboration meeting at CERN, Switzer- 
land]: Foreign trip report, March 6, 19892—May 4, 1992, 
18:20895 (R;US) 

[GEM Collaboration meeting]: Foreign trip report, February 9, 
1992—February 14, 1992, 18:20988 (R;US) 

[Travel to France on applying Artificial Neural Network tech- 
niques to improve high-energy physics detector systems]: 
Foreign trip report, January 11-19, 1992, 18:21036 (R;US) 





SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
Si SEMICONDUCTOR DETECTORS 

See also LI-DRIFTED SI DETECTORS 

A monolithic pixel detector, 18:20903 (RA;US) 

CHICSI [Versionll] - a proposal for a multi-detector AE-E particle 
telescope: Version 2, 18:21038 (R;NO) 

Construction and characterization of amorphous-silicon test 
structures, 18:21031 (R;US) 

Detector introduction, 18:20898 (RA;US) 

New Mexico Center for Particle Physics: Studies of fundamental 
interactions: Progress report, 18:21001 (R;US) 

Preliminary test results from a telescope of Hughes pixel arrays 
at FNAL, 18:20902 (RA;US) 

R & D of micro-vertex detector for KEK B-factory, 18:20904 

(RA;US) 

Silicon detector considerations at high luminosity hadron collid- 
ers, 18:20993 (R;US) 

Silicon strip vertex detectors at Z° factories, 18:20899 (RA;US) 

The CLEO-II silicon vertex detector, 18:20901 (RA;US) 

[Reaction mechanism studies of heavy ion induced nuclear re- 
actions}: Annual progress report, [January 1992—February 
1993], 18:22008 (R;US) 

SIALON 

See ALUMINIUM OXIDES 

SILICON NITRIDES 

SIGMA MODEL 

x°x° and the o-meson, 18:21794 (RA;JP) 
SIGMA-410 RESONANCES 

See SIGMA MODEL 
SIGNAL CONDITIONING 

Comparison of special purpose computer hardware and stan- 
dard software methods for sequence comparison, 18:21492 
(RA;US) 

The use of DFT windows in signal-to-noise ratio and harmonic 
distortion computations, 18:21077 (R;US) 

SILICA 
See SILICON OXIDES 
SILICA GEL 

Silica aerogel Cerenkov detectors for particle identification, 
18:21046 (RA;US) 

Silica aerogel production costs, 18:20449 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICON 

Computerized simulation of material irradiation by ions, 
18:22187 (IA;RU;In Russian) 

High-dose implantations of Al into Si(111) and Si(100), 
18:20451 (R;US) 

Hydrogen thermodesorption from silicon crystal after ion irradia- 
tion, 18:22198 (IA;RU;in Russian) 

In-situ determination of electronic surface and volume defect 
density of amorphous silicon (a-Si:H) and silicon alloys, 
18:20425 (R;DE;in German) 

K-X ray emission from highly stripped sup(32)S ions channeled 
along <100> axis in Si, 18:22181 (IA;IN) 

K-shell ionization cross sections for low Z elements (1<Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (iA;IN) 

Negative ion mass spectra and particulate formation in rf silane 
plasma deposition experiments, 18:22379 (R;CH) 

Peculiarity of defect formation in 92 MeV boron ion interaction 
with silicon, 18:22195 (IA;RU;In Russian) 

Proton induced K-ionisation cross section measurements for low 
Z elements using a 400 KeV ion accelerator, 18:22075 (IA;IN) 

Radiation hardness of Mo/Si multilayers designed for use in a 
soft x- ray projection lithography system, 18:20301 (R;US) 

Re-recommendation for natural silicon, 18:21985 (RA;CN) 

Use of ion beams for investigation of solid state reactions in W-Ti 
binary metallic layers on silicon, 18:20270 (IA;RU;In Russian) 

SILICON 28 REACTIONS 

Electromagnetic dissociation of relativistic °®Si by nucleon emis- 
sion, 18:22009 (R;US) 

Some characteristics of projectile fragments produced in 
sup(28)Si-Em and sup(12)C-Em interactions, 18:22053 (IA;IN) 


SILICON NITRIDES 


SILICON ALLOYS 

Pack cementation diffusion coatings for iron-base alloys: Code- 
position of chromium and silicon, 18:18741 (RA;US) 

Study of structural-phase state of thin films on Si-V-Ta base sys- 
tem, 18:20269 (IA;RU;in Russian) 

SILICON CARBIDES 
Chemical Preparation 

Preparation of heat-resistant silicon carbide fiber from polycar- 
bosilane fiber cured by electron beam irradiation, 18:20323 
(IA;JP) 

Chemical Vapor Deposition 

In-situ light-scattering measurements during the CVD of poly- 

crystalline silicon carbide, 18:20311 (R;US) 
Coatings 

Alternate interface coatings for NICALON/SiC composites. Part 

ll. Sol-gel oxides, 18:18728 (RA;US) 
Commercialization 

Silicon carbide as an advanced material for long-term fusion re- 

actor development programs, 18:22443 (R;IT;In Italian) 
Electric Conductivity 

Electronic properties of disordered silicon carbides, 18:20310 

(R;FR;In French) 
Electron Spin Resonance 

Electronic properties of disordered silicon carbides, 18:20310 

(R;FR;In French) 
Fabrication 

Alternate interface coatings for Nicalor/SiC composites. Part I. 
Boron-doped carbon, 18:18727 (RA;US) 

Engineering-scale development of the vapor-liquid-solid (VLS) 
process for the production of silicon carbide Fibrils, 18:18722 
(RA;US) 

Fiber-reinforced tubular composites by chemical vapor infiltra- 
tion, 18:18719 (RA;US) 

Fracture Properties 

Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 18:20348 (RA;US) 

Fracture behavior of surface-modified ceramics: Progress re- 
port, June 1, 1992—May 31, 1993, 18:20410 (R;US) 

Joining 
Joining of SiC and SiC/SiC composites, 18:20347 (RA;US) 
Materials Testing 

Silicon carbide as an advanced material for long-term fusion re- 

actor development programs, 18:22443 (R;IT;In Italian) 
Mechanical Properties 

Alternate interface coatings for NICALON/SiC composites. Part 
ll. Sol-gel oxides, 18:18728 (RA;US) 

Ceramic Technology Project database: March 1990 summary 
report: DOE/ORNL Ceramic Technology Project, 18:20351 
(R;US) 

Fiber-reinforced tubular composites by chemical vapor infiltra- 
tion, 18:18719 (RA;US) 

Mechanical properties testing of ceramic fiber-ceramic matrix 
composites, 18:18724 (RA;US) 

Oxidation 

Alternate interface coatings for Nicalor/SiC composites. Part |. 

Boron-doped carbon, 18:18727 (RA;US) 
Production 

Engineering-scale development of the vapor-liquid-solid (VLS) 
process for the production of silicon carbide Fibrils, 18:18722 
(RA;US) 

Sputtering 

Preparation, properties, and application characteristics of 
metastable layers of the Ti-Si-C-N system, 18:20336 (R;DE;In 
German) 

SILICON NITRIDES 

Ceramic Technology Project database: March 1990 summary 
report: DOE/ORNL Ceramic Technology Project, 18:20351 
(R;US) 

Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics: Final report: DOE/ORNL Ce- 
ramic Technology Project, 18:20354 (R;US) 

Development of silicon nitride composites with continuous fiber 
reinforcement, 18:18723 (RA;US) 
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SILICON NITRIDES 


Fabrication of transparent ceramics from clusters, 18:18733 
(RA;US) 

The drive to cost-effective structural ceramics, 18:20312 (R;US) 

SILICON OXIDES 

Characterization of thermal annealed Bi implanted silica, 
18:20405 (R;US) 

Scale-up of LLNL fused silica polishing process, 18:20388 (R;US) 

Scenario development for performance assessment: Some 
questions for the near-field modelers, 18:19167 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Silicon Film™ photovoltaic manufacturing technology: Semian- 
nual technical progress report, 15 January 1992-15 July 
1992, 18:19435 (R;US) 

SILICONES 

SESAME equation of state Number 8010: Boron loaded silicone 

potting material, 18:20428 (R;US) 
SILVER 

Effect of metallic-coating properties on the tribology of coated 
and oil-lubricated ceramics, 18:20307 (R;US) 

Evaluation of neutron nuclear data of natural silver and its iso- 
topes, 18:21998 (RA;CN) 

Mediated electrochemical oxidation of Rocky Flats combustible 
low level mixed wastes, 18:19186 (R;US) 

Multiplicities of the emitted neutron and light charged-particles in 
multifragmentation process, 18:22050 (IA;IN) 

Radiation effects in FCC metals and intermetallic compounds: A 
molecular dynamics computer simulation study, 18:20302 
(R;US) 

The evaluation of natural silver neutron data, 18:21997 (RA;CN) 

SILVER 107 

Evaluation of neutron nuclear data of natural silver and its iso- 

topes, 18:21998 (RA;CN) 
SILVER 109 

Evaluation of neutron nuclear data of natural silver and its iso- 

topes, 18:21998 (RA;CN) 
SILVER 109 TARGET 
Measurement of sup(89)Y(n,a) and sup(109)Ag(n,p) reaction 
cross-sections at 14.6 MeV, 18:22023 (IA;IN) 
SIMS 
See MASS SPECTROSCOPY 
SINE-GORDON EQUATION 
Gauge symmetry of Sine-Gordon model, 18:21786 (R;XA) 
SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 

The parallel implementation of a backpropagation neural net- 
work and its applicability to SPECT image reconstruction, 
18:21551 (R;US) 

SITE CHARACTERIZATION 
The quality assurance liaison: Combined technical and quality 
assurance support, 18:19131 (R;US) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 

A radioactive waste repository for Australia: methods for choos- 
ing the right site: A discussion paper, 18:19114 (I;AU) 

Large energy plant siting: Treatment of social aspects in site se- 
lection feasibility studies, 18:20019 (R;IT;In Italian) 

Safety aspects related to the hydrological studies around nu- 
clear installations sites, 18:21309 (IA;MA;In French) 

The procedures of safety analysis of the sites of basic nuclear 
installations in France, 18:19615 (IA;MA;In French) 

SITE SURVEYS 
See SITE CHARACTERIZATION 
SLAGS 

Plutonium waste recovery, skulls, 18:19078 (R;US) 

Utilization of Illinois slags for the production of ultra-lightweight 
aggregates: Technical report, December 1, 1992—February 
28, 1993, 18:18712 (R;US) 

SLC DETECTORS 

See STANFORD LINEAR COLLIDER DETECTOR 
SLUDGES 

See also SEWAGE SLUDGE 
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1/12-scale physical modeling experiments in support of tank 241- 
SY- 101 hydrogen mitigation: Final report, 18:19147 (R;US) 
An overview of naturally occurring radioactive materials 
(NORM) in the petroleum industry, 18:18877 (R;US) 

Applicability of the sludge processing technical standard to type IV 
waste tanks with high fluoride concentration, 18:20305 (R;US) 

Notice of construction for the 105 KE encapsulation activity, 
18:19071 (R;US) 

Pretreatment of neutralized cladding removal waste sludge: 
Status report, 18:19151 (R;US) 

Revised minimum nitrite concentration for ESP, 18:19222 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 


SLURRIES 

See also FUEL SLURRIES 

Development of partitioning method: An engineering scale filtra- 
tion test of slurry formed in denitration of simulated high level 
liquid waste, 18:19123 (R;JP;In Japanese) 

Development of partitioning method: Filterability of slurry 
formed in denitration of simulated high level liquid waste, 
18:19122 (R;JP;In Japanese) 

SLURRIES (FUEL) 
See FUEL SLURRIES 


SMOOTHNESS 
See ROUGHNESS 


SNAKE RIVER PLAIN 

Chemical constituents in the dissolved and suspended fractions 
of ground water from selected sites, Idaho National Engineer- 
ing Laboratory and vicinity, Idaho, 1989, 18:21301 (R;US) 

Chemical constituents in water from wells in the vicinity of the 
Naval Reactors Facility, Idaho National Engineering Labora- 
tory, Idaho, 1989-90, 18:21302 (R;US) 

Purgeable organic compounds in ground water at the Idaho Na- 
tional Engineering Laboratory, Idaho, 1990 and 1991, 
18:21303 (R;US) 

SODIUM 

K-shell ionization cross sections for low Z elements (1<Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (IA;IN) 

Theoretical investigation of electron-positive ion/atom interac- 
tions: Progress report, November 15, 1991—July 14, 1992, 
18:22121 (R;US) 

SODIUM 22 
Table top slow positron apparatus, 18:19382 (IA;JP) 
SODIUM BORIDES 

Sodium tetraphenylborate solution stability: A long term study, 

18:19216 (R;US) 
SODIUM CHLORIDES 

Fe3Al-type iron aluminides: Aqueous corrosion properties in a 
range of electrolytes and slow-strain-rate ductilities during 
aqueous corrosion, 18:18746 (RA;US) 

Proton induced K-ionisation cross section measurements for low 
Z elements using a 400 KeV ion accelerator, 18:22075 (IA;IN) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 


SODIUM COMPLEXES : 
Superexchange through metal ions between electron donor and 
acceptor groups, 18:20515 (RA;US) 
SODIUM COMPOUNDS 
See also SODIUM BORIDES 
SODIUM CHLORIDES 
SODIUM FLUORIDES 
SODIUM HYDROXIDES 
Calculation of reaction energies and adiabatic temperatures for 
waste tank reactions: Waste Tank Safety Program, 18:19150 
(R;US) 
Treatment of contaminated wastewater at Oak Ridge National 
Laboratory, 18:19027 (R;US) 
SODIUM FLUORIDES 
Ab initio molecular orbital calculations of molten salt vapor com- 
plexes using Gaussian-2 theory: LiAIF, and NeAIF,, 
18:20542 (R;US) 





SODIUM HYDROXIDES 

FezAl-type iron aluminides: Aqueous corrosion properties in a 
range of electrolytes and slow-strain-rate ductilities during 
aqueous corrosion, 18:18746 (RA;US) 

SODIUM LAURYL SULFATES 

See SODIUM COMPOUNDS 

SODIUM MINERALS 
See MINERALS 
SODIUM PHOSPHIDES 
See SODIUM COMPOUNDS 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOFT SOLDERING 
See SOLDERING 
SOFT X RADIATION 

A universal polarimeter for the soft x-ray and VUV wavelength 
region, 18:20829 (RA;US) 

[Experiments on Angara V]: Foreign trip report, January 16-21, 
1993, 18:21002 (R;US) 

SOIL CHEMISTRY 

Comparative soil-chemical investigations for a possible change 
of soil properties within the last 20-30 years using soil sam- 
ples from different forest sites of North-Rhine Westphalia (FP 
38), 18:21659 (IA;DE;In German) 

SOILS 
Acidification 

Air pollution effects on forest vegetation: Effects of Vado Ligure 
(Italy) power plant on soil acidification (evaluation method val- 
idation), 18:21234 (R;IT;In Italian) 

Investigations on the contribution of sulfur and nitrogen deposi- 
tion to soil acidification, 18:21215 (IA;DE;lIn German) 

Chemical Analysis 

Quadrant III RFI draft report: Tables, Appendix A-Plates: Vol- 

ume 2, 18:19153 (R;US) 
Cobalt 60 

Radionuclide migration behavior at the low adsorption region on 

the aerated soil testing, 18:21243 (R;JP;in Japanese) 
Computerized Tomography 

Potential applications of synchrotron computed microtomogra- 

phy to soil science, 18:21206 (R;US) 
Contamination 

Activity of Ru 103 and Ru 106 in pile fission products, 18:19742 
(R;US) 

Analytical Electron Microscopy examination of uranium contami- 
nation at the DOE Fernald operation site, 18:21201 (R;US) 

Crosswell seismic imaging of an in-situ air stripping waste reme- 
diation process, 18:21186 (R;US) 

DECHEM: A remedial planning tool for metallic contaminants in 
soil at UMTRA Project sites: Final report and users’ guide, 
18:19307 (R;US) 

Field demonstration of technologies for characterization of ura- 
nium contamination in surface soils, 18:21200 (R;US) 

Remedial Action Plan for stabilization of the inactive uraniferous 
lignite processing sites at Belfield and Bowman, North 
Dakota: Volume 1, Text, Appendices A through C: Final re- 
port, 18:19281 (R;US) 

Site-specific analysis of the cobbly soils at the Grand Junction 
processing site (Uranium Mill Tailings Remedial Action (UM- 
TRA) Project), 18:19251 (R;US) 

Soil Management Plan for the Y-12 Plant, 18:19226 (R;US) 

Verification of the Gaspar dose assessment module used in 
Maxigasp and Popgasp, 18:22630 (R;US) 

Decontamination 

Magnetic separation for soil decontamination, 18:21245 (R;US) 

Statistical issues in testing for compliance with site-specific 
background standards, 18:19237 (RA;US) 

[Travel to The Netherlands and Russia to assess international 
electrokinetic technology as applied to remedial treatment of 
metal-contaminated soils and groundwater]: Foreign trip re- 
port, December 11-19, 1991, 18:21223 (R;US) 

Diffusion 

Analysis of volatile phase transport in soils using natural radon 

gas as a tracer, 18:21220 (R;US) 


SOILS 
Sampling 


Erosion 

Upper Little Tennessee River aerial inventory of land uses and 
nonpoint pollution sources: Volume 1, Summary and conclu- 
sions, 18:21324 (R;US) 

Water resources review: Chatuge Reservoir, 1991, 18:21336 
(R;US) 

Excavation 

Corrective action report for underground storage tank 2315-U, 
Pine Ridge East Repeater Station, Oak Ridge Y-12 Plant, 
Oak Ridge, Tennessee, 18:21278 (R;US) 

Remedial Action Plan and final design for stabilization of the in- 
active uranium mill tailings at Green River, Utah: Volume 1, 
Text, Appendices A, B, and C: Final report (Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project), 18:19272 (R;US) 

Fluid Flow 

UNSAT-HV2.0: Water and Heat Balance Model for Predicting 

Drainage Below the Plant Root Zone, 18:22574 (CM;US) 
Heat Flow 

Heat and vapor transport beneath an impermeable cap, 
18:21260 (R;US) 

UNSAT-HV2.0: Water and Heat Balance Model for Predicting 
Drainage Below the Plant Root Zone, 18:22574 (CM;US) 

Moisture 

Heat and vapor transport beneath an impermeable cap, 

18:21260 (R:US) 
Neutron Activation Analysis 

Multielemental analysis of Pantnagar soil by fast neutron activa- 

tion analysis, 18:20482 (IA;IN) 
Pollution 

Co-occurrence patterns of polycyclic aromatic hydrocarbons in 

soils at hazardous waste sites, 18:21214 (RA;US) 
Quantitative Chemical Analysis 

U/TEVA-Spec™: A novel extraction chromatographic material 
for the separation and preconcentration of uranium, 18:20465 
(RA;US) 

Radiation Monitoring 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Gunnison, Colorado: At- 
tachment 5, Supplemental radiological data: Final report 
(Uranium Mill Tailings Remedial Action (UMTRA) Project), 
18:19270 (R:US) 

Radionuclide Migration 

Actinide aerosol releases from the nuclear fuel cycle interac- 
tions in the environment: A review, 18:19233 (R;US) 

Environmental Radon Program: Summaries of research in FY 
1992, 18:21217 (R;US) 

Generation and mobility of radon in soil: Technical report, 
18:21219 (R;US) 

Interim report on the meteorological database: Hanford Environ- 
mental Dose Reconstruction Project, 18:21644 (R;US) 

Radionuclide migration behavior at the low adsorption region on 
the aerated soil testing, 18:21243 (R;JP;iIn Japanese) 

SEAMIST soil sampling for tritiated water: First year’s results: 
Revision 1, 18:21270 (R;US) 

Remedial Action 

Corrective action report for underground storage tank 2315-U, 
Pine Ridge East Repeater Station, Oak Ridge Y-12 Plant, 
Oak Ridge, Tennessee, 18:21278 (R;US) 

DECHEM: A remedial planning tool for metallic contaminants in 
soil at UMTRA Project sites: Final report and users’ guide, 
18:19307 (R;US) 

Soil washing as a potential remediation technology for contami- 
nated DOE sites, 18:21202 (R;US) 

Tracer-level radioactive pilot-scale test of in situ vitrification for 
the stabilization of contaminated soil sites at ORNL, 18:19328 
(R;US) 

Sampling 

An aerial radiological survey of the EG&G Mound Applied Tech- 
nologies and surrounding area, Miamisburg, Ohio: Date of 
survey: June 1989, 18:21229 (R;US) 

[Construction projects associated with the LANL Environmental 
Restoration Program]: Final report, 18:19323 (R;US) 
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SOILS 
Scanning Electron Microscopy 


Scanning Electron Microscopy 
Analytical Electron Microscopy examination of uranium contami- 
nation at the DOE Fernald operation site, 18:21201 (R;US) 
Screening 
lon Mobility Spectroscopy as a means of detecting explosives in 
soil samples, 18:21098 (R;US) 
Sorptive Properties 
Sorption properties of carbon-14 on Savannah River Plant soil, 
18:21228 (R;US) 
Transmission Electron Microscopy 
Analytical Electron Microscopy examination of uranium contami- 
nation at the DOE Fernald operation site, 18:21201 (R;US) 
Washing 
Soil washing as a potential remediation technology for contami- 
nated DOE sites, 18:21202 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Silicon Film™ photovoltaic manufacturing technology: Semian- 
nual technical progress report, 15 January 1992-15 July 
1992, 18:19435 (R;US) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also COPPER SELENIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
ORGANIC SOLAR CELLS 
SILICON SOLAR CELLS 
FY 1992 Measurements and Characterization Branch annual re- 
port, 18:19436 (R;US) 
Growth and development of GalnAsP for use in high-efficiency 
solar cells: Annual subcontract report, 1 July 1991-30 June 
1992, 18:19440 (R;US) 
SOLAR COLLECTORS 
Efficiencies of Danish marketed solar collectors for low flow 
rates, 18:19463 (R;DK) 
Low flow solar heating systems: Operation problems and relia- 
bility, 18:19462 (R;DK) 
Performance evaluation and sensitivity analyses of roof space 
collector systems at Toftegaard, 18:19461 (R;DK) 
SOLAR CONCENTRATORS 
Modification of flux profiles using a faceted concentrator, 
18:19465 (R;US) 
Photovoltaic solar concentrator module, 18:19466 (PA;US) 
[Travel to Spain to attend solar thermal IEA meetings and to 
present two papers at the sixth international symposium on 
solar thermal concentrating technologies and attend the con- 
ference sessions]: Foreign trip report, September 20—October 
4, 1992, 18:19450 (R;US) 
SOLAR COOLING SYSTEMS 
Study of parameters affecting the performance of solar desic- 
cant cooling systems, 18:19459 (R;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY 
Solar walls in Denmark: Status report concerning research, de- 
velopment and demonstration, 18:19456 (R;DK;In Danish) 
Space Solar Power Program: Final report, 18:19443 (R;US) 
[Development of a comprehensive plan for energy conservation, 
solar, and wind energy in the earthquake zone, and subse- 
quently to all of Armenia]: Foreign trip report, November 
30—December 10, 1992 (Foreign Trip Report), 18:19447 (R;US) 
[Travel to Jerusalem for 44th meeting of the Executive Commit- 
tee, IEA SolarPACES Agreement]: Foreign trip report, April 
11-16, 1993, 18:19454 (R;US) 
[Travel to Russia to make contact with solar researchers]: For- 
eign trip report, October 6-19, 1992, 18:19449 (R;US) 
SOLAR ENERGY CONVERSION 
See also SOLAR THERMAL CONVERSION 
[Solar energy storage and applied photochemistry]: Foreign trip 
report, January 4-16, 1993, 18:19441 (R;US) 
SOLAR HEATING 
See also SOLAR WATER HEATING 
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[International Energy Agency Solar Heating and Cooling Pro- 
gram]: Foreign trip report, January 22—February 2, 1993, 
18:19453 (R;US) 

[International Energy Agency Solar Heating and Cooling Pro- 
gram]: Foreign trip report, January 25-29, 1993, 18:19452 
(R;US) 

SOLAR HEATING SYSTEMS 

Performance evaluation and sensitivity analyses of roof space 
collector systems at Toftegaard, 18:19461 (R;DK) 

Summary of Danish research on matched flow systems: Draft, 
18:19464 (R;DK) 

The suitability of differently designed small DHW low flow solar 
heating systems, 18:19455 (R;DK) 

SOLAR NEUTRINOS 

Solar neutrinos with three flavor mixings, 18:21908 (R;US) 
SOLAR RECEIVERS 

Flow stability in molten-salt tube receivers, 18:19451 (R;US) 
SOLAR THERMAL CONVERSION 

[Travel to Spain to attend solar thermal IEA meetings and to 
present two papers at the sixth international symposium on 
solar thermal concentrating technologies and attend the con- 
ference sessions]: Foreign trip report, September 20—October 
4, 1992, 18:19450 (R;US) 

SOLAR THERMAL POWER PLANTS 

[Travel to Hermosillo, Mexico for the design and construction of 
a solar thermal power plant in Puerto Lobos]: Foreign trip re- 
port, March 9-12, 1993, 18:19448 (R;US) 

SOLAR THERMAL RECEIVERS 

See SOLAR RECEIVERS 
SOLAR THERMAL TEST FACILITY 

See CENTRAL RECEIVER TEST FACILITY 
SOLAR WATER HEATING 

Optimal design of low-flow solar heating system, 18:19457 

(R;DK;In Danish) 
SOLDERED JOINTS 
ENSAFE fireset flex circuit analysis, 18:20730 (R;US) 
SOLDERING 
Advanced soldering processes, 18:20738 (R;US) 
SOLID CLUSTERS 

Elastic and reactive collisions of atoms and molecules with neu- 
tral alkali clusters, 18:22129 (R;US) 

Vibrational and electronic properties of clusters and ultrathin 
films: Progress report, 18:20408 (R;US) 

SOLID ELECTROLYTE FUEL CELLS 

Advanced alternate planar geometry solid oxide fuel cells: In- 
terim quarterly technical progress report, November 1, 
1988—January 31, 1989, 18:20103 (R;US) 

Advanced alternate planar geometry solid oxide fuel cells: Third 
interim quarterly technical progress report. July 1, 1988— 
September 30, 1988, 18:20102 (R;US) 

Advanced materials development for fossil energy conversion 
applications, 18:18731 (RA;US) 

Fuel cell bus, 18:20100 (RA;US) 

Polymer electrolyte fuel cells: Potential transportation and sta- 
tionary applications, 18:20105 (R;US) 

Solid oxide fuel cells for transportation: A clean, efficient alter- 
native for propulsion, 18:20099 (R;US) 

SOLID LUBRICANTS 
Synthesis of new high performance lubricants and solid lubricants: 
Progress report, April 1992—March 1993, 18:20544 (R;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 

Sub-50 femtosecond high-peak power pulses from a regenera- 
tively initiated self-sustained continuous-wave mode-locked 
chromium-doped forsterite laser, 18:20757 (R;US) 

SOLID STATE PHYSICS 

Proceedings of the joint Nordic spring meeting '92, 18:22153 
(R;Dk) 

[Collaborative studies of polaronic phenomena in solids]: Foreign 
trip report, August 31—October 15, 1992, 18:22144 (R;US) 

SOLID WASTES 

Data summary of municipal solid waste management alterna- 

tives: Volume 2, Exhibits, 18:20168 (R;US) 





Handling of solid wastes, 18:19084 (R;US) 

Quadrant III RFI draft report: Tables, Appendix A-Plates: Vol- 
ume 2, 18:19153 (R;US) 

Simulation of salt waste evaporation/crystallization, 18:19220 
(R;US) 

Solid waste initiative Macro Material Flow Modeling conceptual 
description and requirements, 18:21256 (R;US) 

SOLID-STATE PLASMA 

Comment of "parameter excitation of Alfven and Helicon waves 
in a magnetoactive compensated semiconductor by mi- 
crowave radiation”, 18:22176 (R;XA) 

SOLIDS 

FEFFS5: An ab initio multiple scattering XAFS code, 18:22112 
(R;US) 

Numerical-analytical methods for thermal diffusion in solids, 
18:20698 (R;IT;In Italian) 

SOLUTES 
Velocity measurements of low Reynolds number tube flow using 
fiber-optic technology, 18:21069 (R;US) 
SOLUTIONS 
See also AQUEOUS SOLUTIONS 
LEACHATES 

Charge conservation and plutonium, 18:20622 (RA;US) 

Polar solvation and electron transfer: Annual progress report, 
July 1, 1992—June 30, 1993, 18:20552 (R;US) 

SOLVATATION 
See SOLVATION 
SOLVATED ELECTRONS 

Mechanism of the (H)aqg = (@7)aq interconversion, 18:20605 

(RA;US) 
SOLVATION 

Polar solvation and electron transfer: Annual progress report, 
July 1, 1992—June 30, 1993, 18:20552 (R;US) 

Solvent relaxation dynamics, 18:20606 (RA;US) 

SOLVENTS 

See also ORGANIC SOLVENTS 

Advanced soldering processes, 18:20738 (R;US) 

ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, September 1991: Volume 2, No. 2, 18:20153 (R;US) 

Evaluation of surfactant-water mixtures as cleaning agents, 
18:20726 (R;US) 

LLNL solvent substitution, 18:20148 (R;US) 

SONDES 
See PROBES 
SORBENT INJECTION PROCESSES 
LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 8, July-September 1992, 18:19513 (R;US) 

SOURCE TERMS 

AIRSOURC -— A waste treatment analysis tool, 18:19203 (R;US) 
SOUTH KOREA 

See REPUBLIC OF KOREA 
SOUTHEAST REGION 

See USA 
SOUTHERN OSCILLATION 

Atmospheric and Geophysical Sciences Division: G-Division did 

you know..., 18:21192 (R;US) 
SOUTHWEST REGION 
See USA 
SOUTHWESTERN POWER ADMINISTRATION 
Environmental Management Audit: Southwestern Power Admin- 
istration (Southwestern), 18:19432 (R;US) 

SOVIET UNION 

See USSR 
SOYBEAN PLANT 

See GLYCINE HISPIDA 
SPACE 

See also MATHEMATICAL SPACE 

UNDERGROUND SPACE 

Single track effects, biostack and risk assessment, 18:21637 

(R;US) 
SPACE FLIGHT 

Thermal effects testing at the National Solar Thermal Test Facil- 

ity, 18:19460 (R;US) 


SPECTROMETERS 


SPACE HEATING 
Measurement and calculation of energy economy and measure- 
ment of combustion quality related to gas-fired boilers with 
atmospheric burners, 18:20126 (1;DK;In Danish) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Experimental and theoretical investigations of Cs-Ba vapor tac- 
itron inverter for power conditioning in space power systems: 
Annual report, April 15, 1992—April 14, 1993, 18:19610 (R;US) 
Irradiation-effects considerations for the SP-100 space reactor, 
18:19763 (RA;US) 
Technology transfer personnel exchange at the Boeing Com- 
pany, 18:19613 (R;US) 
SPACE POWER UNIT REACTOR 
See SPACE POWER REACTORS 
SPACE VEHICLE COMPONENTS 
Irradiation effects in materials for space applications, 18:20224 
(RA;US) 
SPACE VEHICLES 
Airborne Optical Tracking System Control System Design 
Study: Phase 1, Final report, 18:21063 (R;US) 
Detection of cold gas releases in space via low energy neutral 
atom imaging, 18:20209 (R;US) 
SEU tolerant computer based on the R3000, 18:22615 (R;US) 
Testing in combined dynamic environments, 18:20671 (R;US) 
Thermal effects testing at the National Solar Thermal Test Facil- 
ity, 18:19460 (R;US) 
SPACECRAFT POWER SUPPLIES 
Report of the Oversight Assessment of the Operational Readi- 
ness Evaluation of the Cassini Project at the Los Alamos 
National Laboratory, 18:19405 (R;US) 
S-PRIME Thermionic Space Nuclear Power System Quality As- 
surance Program Plan, 18:19611 (R;US) 
Space Solar Power Program: Final report, 18:19443 (R;US) 
SPARK IGNITION ENGINES 
A low emisions spark ignition natural gas 3306 Caterpillar en- 
gine, 18:20188 (RA;US) 
Detroit diesel natural gas engine development status, 18:20185 
(RA;US) 
Engine management systems for lean burn and stoichiometric 
gaseous fuelled engines, 18:20184 (RA;US) 
IVECO low emission CNG engine for transit bus, 18:20173 
(RA;US) 
SPARTICLES 
Classical and quantum mechanics of a spinning particle inter- 
acting with anti-symmetric non-abelian tensor fields, 18:21728 
(R;NL) 
SPEAR 
High power photon beamline elements in the LBL/SSRL/EXXON 
beamline VI, 18:20971 (RA;US) 
SPECIAL PRODUCTION REACTORS 
See also K REACTOR 
P REACTOR 
Priority ranking of safety-related systems for structural enhance- 
ment assessment at Savannah River Site, 18:19965 (R;US) 
Project 8980, Savannah River Plant reactor design studies (L, 
K, and C), 18:19795 (R;US) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECIFIC GRAVITY 
See DENSITY 
SPECIFIC HEAT 
Thermal properties of multi-component gas mixture, 18:20699 
(R;JP;In Japanese) 
SPECIFIC VOLUME 
See DENSITY 
SPECIFIC WEIGHT 
See DENSITY 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTROMETERS 
See also ELECTROSTATIC SPECTROMETERS 
GAMMA SPECTROMETERS 
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SPECTROMETERS 


MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
OPTICAL SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
A precise calibration of the SLAC 8 GeV spectrometer using the 
floating wire technique, 18:20918 (R;US) 
ALEPH in 1991, 18:21028 (RA;JP) 
ATF beamline 1 analysis spectrometer, 18:20840 (R;US) 
High speed dual spectrometer (HSDS): [Final report], 18:21072 
(R;US) 
Measurements of transition probabilities in the range from vac- 
uum ultraviolet to infrared, 18:22118 (1;ES;in Spanish) 
Recent results from DELPHI at LEP, 18:21836 (RA;JP) 
Small-angle scattering and reflectometry, 18:22163 (RA;US) 
Status and recent results from VENUS, 18:20926 (RA;JP) 
SPECTROSCOPY 
See also EMISSION SPECTROSCOPY 
GAMMA SPECTROSCOPY 
LASER SPECTROSCOPY 
MASS SPECTROSCOPY 
MESON SPECTROSCOPY 
NEUTRON SPECTROSCOPY 
A CAMAC interface for spectroscopy for ADCS, 18:21010 (IA;IN) 
Spectroscopic probes of vibrationally excited molecules at 
chemically significant energies: Progress report, August 15, 
1992—August 14, 1993, 18:20551 (R;US) 
[Plasma spectrochemistry]: Foreign trip report, January 10-17, 
1993, 18:20494 (R;US) 
SPEECH 
[International symposium on intelligent design and synthesis of 
electronic material systems]: Foreign trip report, November 
1-10, 1992, 18:22564 (R;US) 
SPEECH SYNTHESIZERS 
[International symposium on intelligent design and synthesis of 
electronic material systems]: Foreign trip report, November 
1-10, 1992, 18:22564 (R;US) 
SPEED INDICATORS 
See VELOCIMETERS 


SPENDING 
See EXPENDITURES 
SPENT FUEL CASKS 


A conceptual redesign of an Inter-Building Fuel Transfer Cask, 
18:20636 (R;US) 


Shielding benchmark calculations of selected spent fuel storage 
cask experiments, 18:19026 (R;US) 


Spent fuel assembly source term sensitivity parameters, 
18:18985 (R;US) 


SPENT FUEL ELEMENTS 

Comparative study on central and decentralized conditioning of 
spent nuclear fuel for direct disposal, 18:19124 (R;DE;In Ger- 
man) 

Direct ultimate disposal of spent fuel elements. Active handling 
experiment with neutron sources. Final report of phase 1, 
18:19117 (1;DE;In German) 

Direct ultimate disposal of spent fuel elements. Mechanical 
equipment tests. Final report, 18:19119 (1;DE;In German) 

Direct ultimate disposal of spent fuel elements. Thermal simula- 
tion of gallery storage. Final report of phase 2, 18:19118 
(l;DE;in German) 

Long term dry storage of Magnox fuel elements in EUREX (Salug- 
gia, Italy) storage pond: Results, 18:19090 (R;IT;In Italian) 

Research on solvent extraction process for reprocessing of Th- 
U fuel from HTGR, 18:18958 (R;CN;In Chinese) 

SPENT FUEL STORAGE 

Report on interim storage of spent nuclear fuel: Midwestern high- 
level radioactive waste transportation project, 18:18976 (R;US) 

[Irradiation-enhanced degradation of materials in spent fuel stor- 
age facilities]: Foreign trip report, November 12-21, 1992, 
18:18978 (R;US) 

SPENT FUELS 
1992 Acceptance Priority Ranking, 18:19074 (R;US) 
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A source-term method for determining spent-fuel transport cask 
containment requirements: Executive summary, 18:18984 
(R;US) 

Designing the MRS, 18:19072 (R;US) 

Maintenance Implementation Plan for T Plant: 
18:18975 (R;US) 

Notice of construction for the 105 KE encapsulation activity, 
18:19071 (R;US) 

Public information circular for shipments of irradiated reactor 
fuel: Revision 9, 18:18983 (R;US) 

Pyrochemical recovery of actinides, 18:18949 (R;US) 

Redox in-line monitoring instruments information manual, 
18:18966 (R;US) 

Spent fuel assembly source term sensitivity parameters, 
18:18985 (R;US) 

Spent nuclear fuel discharges from US reactors 1991, 18:19178 
(R;US) 

Status of transmutation, 18:19104 (RA;XA) 

Thermo-mechanical FE-analysis of butt-welding of a Cu-Fe can- 
ister for spent nuclear fuel, 18:20293 (R;SE) 

[An IAEA Advisory Group Meeting on Spent Fuel Documenta- 
tion, Inventories and Projections in Austria]: Foreign trip 
report, May 30—June 6, 1992, 18:19138 (R;US) 

[Benchmarking European spent fuel and waste management 
technology]: Foreign trip report, October 26—-November 7, 
1992, 18:19051 (R;US) 

SPERM 

See SPERMATOZOA 
SPERMATIDS 

See SPERMATOZOA 
SPERMATOZOA 

A study on increasing the breeding rate of chicks with low- 
dosage stimulation, 18:21602 (R;CN) 

Sequencing and mapping of cDNAs from a paternally encoded 
human pregnancy, 18:21367 (RA;US) 

SPHEROMAK DEVICES 
What is the limiting polarization of electron cyclotron emission 
leaving a fusion plasma?, 18:22297 (RA;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPOIL BANKS 

Remedial Action Plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Durango, Colorado: Attachment 
5, Dewatering report: Revised final report, 18:19258 (R;US) 

Selenium transformation in coal mine spoils: Its environmental 
impact assessment: Final report, 18:18777 (R;US) 

SPONTANEOUS FISSION 
Note on fission, 18:22090 (R;NO) 
SPRAY PONDS 
See SPRAYS 
SPRAYS 
Use of de Laval nozzles in spray forming, 18:20259 (R;US) 
SPRUCES 

Assimilation of carbon, and transport of assimilates in spruces 
under the influence of atmospheric pollutants, especially 
ozone, 18:21673 (IA;DE;In German) 

Damage-associated clones in a spruce cDNA bank. Molecular 
biological investigations on conifers exposed to controlled en- 
vironmental influences, 18:21666 (IA;DE;ln German) 

Findings concerning incremental growth of spruces at the site of 
investigation Eggegebirge, 18:21656 (IA;DE;In German) 

Hormonal determinations in spruces: Refinement of the 
diagnostics of environmental damage in forest trees and in- 
vestigation of the effect of different metal ions in the hormone 
balance, 18:21665 (IA;DE;iIn German) 

Nitrogen-assimilation and protein synthesis rates in spruces in 
relation to the 'new-type’ forest decline, 18:21671 (IA;DE;In 
German) 

The open-top chamber experiment in the Eggegebirge - first re- 
sults, 18:21662 (IA;DE;In German) 

Verification by tissue and cell tests of modifications in needles of 
damaged and undamaged spruces at the regional research 
sites of the Land North-Rhine Westphalia, 18:21663 (IA;DE;In 
German) 


Revision 1, 





SPUR REACTOR 
See SPACE POWER REACTORS 
SPUTTERING 
Sputtering of amorphous carbon layers studied by laser induced 
fluorescence, 18:22492 (R;DE;in German) 
SR-OF REACTOR 
See ZERO POWER REACTORS 
SRI LANKA 

Food irradiation process control and acceptance. Regional 
UNDP project for Asia and the Pacific, mission undertaken in 
Sri Lanka. Food irradiation process control, regulation and ac- 
ceptance RPFI-Phase 3: Technical report. Report prepared 
for the Governments of Bangladesh, China, India, indonesia, 
Malaysia, Pakistan, Philippines, Republic of Korea, S, 
18:21580 (R;XA) 

STAAT AMT ATOMSICHERHEIT UND STRAHLENSCHUTZ 

See BUNDESAMT FUER STRAHLENSCHUTZ 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-21-6-9 

Effects of internal helium on mechanical properties of 

NITRONIC™ 40 stainless steel, 18:20304 (R;US) 
STAINLESS STEEL-304 

Environmentally assisted cracking of austenitic stainless steels 
in simulated NPR water: New Production Reactors Program, 
18:19760 (R;US) 

STAINLESS STEEL-304L 

Environmentally assisted cracking of austenitic stainless steels 
in simulated NPR water: New Production Reactors Program, 
18:19760 (R;US) 

Fe3Al-type iron aluminides: Aqueous corrosion properties in a 
range of electrolytes and slow-strain-rate ductilities during 
aqueous corrosion, 18:18746 (RA;US) 

The reaction of SRL 202 glass in J-13 and DIW, 18:19002 (R;US) 

STAINLESS STEEL-310 
Corrosion resistance of iron aluminides, 18:18742 (RA;US) 
STAINLESS STEEL-316 

Environmentally assisted cracking of austenitic stainless steels 
in simulated NPR water: New Production Reactors Program, 
18:19760 (R;US) 

Evaluation of austenitic alloys for advanced steam cycles and 
hot-gas cleanup systems, 18:18747 (RA;US) 

STAINLESS STEEL-316L 

Dissolution of a 316L stainless steel vessel by a pool of molten 

aluminum, 18:19905 (R;US) 

STAINLESS STEEL-Z6CND17-12 

See STEEL-CR17NI12MO3 
STAINLESS STEELS 

A proton irradiation facility for studying radiation damage and 
irradiation-assisted stress corrosion cracking, 18:20223 
(RA;US) 

Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 18:18751 (RA;US) 

Effect of aging on the predicted maximum moment-carrying ca- 
pacity of circumferentially cracked cast stainless steel pipe, 
18:19567 (RA;US) 

Evaluation of austenitic alloys for advanced steam cycles and 
hot-gas cleanup systems, 18:18747 (RA;US) 

Evaluation of surfactant-water mixtures as cleaning agents, 
18:20726 (R;US) 

Evaluation of the fabricability of advanced iron aluminide-clad 
austenitic stainless steel tubing, 18:18748 (RA;US) 

Interim fatigue design curves for carbon, low-alloy, and austenitic 
stainless steels in LWR environments, 18:20216 (R;US) 

Investigation of electrical breakdown in vacuum: Final report, 
18:21758 (R;US) 

Mechanistic issues for modeling radiation-induced segregation, 
18:20285 (R;US) 

Prediction of aging degradation of cast stainless steel compo- 
nents in LWR systems, 18:19566 (RA;US) 

STANDARD MODEL 
CP violation in B physics - an overview, 18:21894 (RA;US) 


STEEL-1SKHG2SFMR 


Future high precision experiments and new physics beyond 
Standard Model, 18:21812 (R;US) 
New probes of the standard model at LEP, 18:21838 (RA;JP) 
Precision tests of the standard model in the L3 experiment, 
18:21837 (RA;JP) 
Theory summary, 18:21899 (RA;US) 
STANDARDIZED TERMINOLOGY 
Abbreviations, acronyms, and initialisms frequently used by 
Martin Marietta Energy Systems, Inc., 18:22635 (R;US) 
Handbook of frequently used acronyms and glossary of terms, 
18:22634 (R;US) 
STANDARDS DOCUMENT 
Department of Energy standards index (Contains title lists of 
DOE technical standards, non-government standards 
adopted by DOE, related government documents, and can- 
celled DOE standards,), 18:20009 (R;US) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER DETECTOR 
General lessons from the SLD vertex detector, 18:20900 (RA;US) 
[High-energy electron-positron interactions]: Final report, 
18:20995 (R;US) 
STATES (ENERGY) 
See ENERGY LEVELS 
STEAM 
Status of technology of oxidation and hydrogen generation: 
New Production Reactors Program, 18:19902 (R;US) 
Steam loss at 190-B, D, DR, F, and H Buildings, 18:19924 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
[Travel to Germany related to the problems encountered in vari- 
ous components of steam generator systems used in 
electrical power production]: Foreign trip report, May 30—June 
11, 1992, 18:19497 (R;US) 
STEAM INJECTION 
CT imaging of steam and steam foam laboratory experiments, 
18:18835 (RA;US) 
Foam/steam injection laboratory experiences and field tests, 
18:18838 (RA;US) 
Monitoring of thermal enhanced oil recovery processes with 
electromagnetic methods, 18:18841 (RA;US) 
Solvent/steam injection laboratory study and field tests evalua- 
tion, 18:18842 (RA;US) 
Steam-foam studies in the presence of residual oil, 18:18833 
(RA;US) 
[Assessment of effects of surfactants in a heavy oil reservoir): 
Third quarterly report, March 30, 1991, 18:18850 (R;US) 
STEAM QUALITY 
Study on measuring mass flowrate and steam quality with orifice 
noise in a two phase flow system, 18:20688 (R;CN;in Chinese) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-000KH25 
See STAINLESS-STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-15KHG2SFMR 
See CHROMIUM-MOLYBDENUM STEELS 
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STEEL-18MNV6 


STEEL-18MNV6 

See STEELS 
STEEL-1KH18N9 

See STEEL-CR18NI9 
STEEL-20KHMF 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-2KH8V8M2K8 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-38KHSMSFA 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-7KH18N9 

See STEEL-CR18NI9 
STEEL-CR1ISNI1ISMOTIB 

In-situ observation of weld joint of austenitic stainiess steel due 
to helium irradiation, 18:20265 (IA;JP) 

STEEL-CR17NI12MO3 

See also STAINLESS STEEL-316 

High-cycle fatigue properties of low carbon 316 stainless steel 
under 20 MeV proton irradiation and thermal-pulse, 18:20263 
(IA;JP) 

Microstructural observation of ion-irradiated austenitic stainless 
steel, 18:20266 (IA;JP) 

Stress corrosion cracking of 316 SS and Incoloy-800 in high 
temperature aqueous containing sulfate and _ chloride, 
18:20233 (R:CN) 

STEEL-CR17Ni7 

Surface behaviour of Nsub(2)sup(+) ion implanted austenitic 

302 and 310 stainless steels, 18:20268 (IA;IN) 
STEEL-CR18Ni9 

Surface behaviour of Nsub(2)sup(+) ion implanted austenitic 

302 and 310 stainless steels, 18:20268 (IA;IN) 
STEEL-CR19NI10 

See also STAINLESS STEEL-304 

The effect of specimen surface on dislocation loop formation un- 
der ion irradiation, 18:20264 (IA;JP) 

STEEL-DIN-1-4301 
See STEEL-CR18NI9 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-DIN-1-4970 
See STEEL-CR1ISNI1SMOTIB 
STEEL-KH18N9 
See STEEL-CR1I8NI9 
STEEL-Z10CDV7 
See CHROMIUM-MOLYBDENUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
LOW ALLOY STEELS 

Analysis of results obtained with different cutting techniques and 
associated filtration systems for the dismantling of radioactive 
metallic components, 18:20655 (R;XE) 

Application of magnetomechanical hysteresis modeling of mag- 
netic techniques for monitoring neutron embrittlement and 

. biaxial stress: First year report, June 1991-—June 1992, 
18:20710 (R;US) 

Heavy-Section Steel Irradiation Program: Foreign trip report, 
November 16, 1992—November 26, 1992, 18:19686 (R;US) 

Nitrogen ion bombardment effect on mechanical properties and 
structure of tool steels, 18:20271 (IA;RU;in Russian) 

Structural analysis of an underground reinforced concrete waste 
storage tank due to over-pressurization, 18:19013 (R;US) 

The design, fabrication, testing, and analyses of four 1:32-scale 
steel containment models, 18:19954 (R;US) 

[Progress on a hadron prototype steel structure for the Solenoid 
Detector Collaboration]: Foreign trip report, February 5-14, 
1993, 18:22208 (R;US) 

[The manufacturing and engineering capabilities of the Xinhe 
shipyard]: Foreign trip report, May 17-29, 1992, 18:20251 
(R;US) 

STELLARATORS 
See also WENDELSTEIN-7 STELLARATOR 


930 ERA Vol. 18, No. 7 


Ballooning Instability 

Finite ion gyro radius stabilization of ideal MHD ballooning 

modes in optimized stellarators, 18:22357 (RA;DE) 
Beam Injection Heating 

Influence of electric fields on the heating efficiency in the W7AS 

stellarator, 18:22349 (RA;DE) 
Beta Ratio 

Towards higher @ in the stellarator Wendelstein W 7 AS, 

18:22348 (RA;DE) 
Charged-Particle Transport 

Diffuse and convective transport modelling from analysis of 
ECRH-stimulated electron heat wave propagation, 18:22347 
(RA;DE) 

Electron heat transport in the LMFP-regime for the stellarators 
W7-A, W7-AS and L2, 18:22346 (RA;DE) 

Progress in the studies of URAGAN-2M stability and transport 
properties, 18:22354 (RA;DE) 

Divertors 

Design study on divertor plates of Large Helical Device (LHD), 

18:22494 (R;JP) 
Ecr Heating 

Measurement of electron cyclotron emission during high power 

ECRH in the W7-AS stellarator, 18:22341 (RA;DE) 
Electron Temperature 

Measurement of coherent temperature fluctuations on the stel- 

larator Wendelstein 7-AS, 18:22343 (RA;DE) 
Flute Instability 

Beta-limiting phenomena in high-aspect-ratio toroidal helical 
plasmas, 18:22384 (R;JP) 

lon Temperature 

Local neutral particle density in the W7-AS stellarator, 18:22352 
(RA;DE) 

Kinetic Equations 

A general solution of the ripple-averaged kinetic equation 

(GSRAKE), 18:22353 (RA;DE) 
Limiters 

Bulk-boronized limiter operation in the Wendelstein 7-AS stel- 

larator, 18:22358 (RA;DE) 
Magnet Coils 

Optimization of coils and a sweep coil system for W7-X, 

18:22355 (RA;DE) 
Magnetic Field Configurations 

Modified vacuum fields and compensation of islands for the stel- 
larator W 7-AS, 18:22337 (RA;DE) 

Optimization of coils and a sweep coil system for W7-X, 
18:22355 (RA;DE) 

Meetings 

W7-AS/W7-X contributions to the 19th European conference on 
controlled fusion and plasma heating (Innsbruck, June 29 to 
July 3, 1992). - W7-AS contributions to the 10th PSI conference 
(Monterey, USA, March 30 to April 3, 1992), 18:22336 (R;DE) 

Non-inductive Current Drive 

Current drive and bootstrap current in stellarators, 18:22338 

(RA;DE) 
Plasma 

The impact of boundary plasma conditions on the plasma perfor- 

mance of the Wendelstein 7-AS stellarator, 18:22359 (RA;DE) 
Plasma Confinement 

Mode activity at high plasma pressure in the stellarator Wendel- 
stein W7-AS, 18:22350 (RA;DE) 

Modified vacuum fields and compensation of islands for the stel- 
larator W 7-AS, 18:22337 (RA;DE) 

The optimum ion confinement mode in W7-A stellarator induced 
by fast orbit losses of the nearly perpendicular NBI, 18:22345 
(RA;DE) 

Towards higher 6 in the stellarator Wendelstein W 7 AS, 
18:22348 (RA;DE) 

Plasma Density 

Density fluctuation measurements by broadband heterodyne re- 

flectometry on the W7-AS stellarator, 18:22340 (RA;DE) 


Local neutral particle density in the W7-AS stellarator, 18:22352 
(RA;DE) 





Plasma Diagnostics 

Density, potential and temperature fluctuations in Wendelstein 
7-AS and ASDEX, 18:22342 (RA;DE) 

Sniffer probe measurements in W7-AS, 18:22351 (RA;DE) 

Plasma Instability 

Mode activity at high plasma pressure in the stellarator Wendel- 

stein W7-AS, 18:22350 (RA;DE) 
Plasma Scrape-Off Layer 

On stationary flow in the boundary region of toroidal systems, 
18:22356 (RA;DE) 

Transport study on the boundary plasma of the Wendelstein 7- 
AS stellarator, 18:22360 (RA;DE) 

Radiation Transport 

Localized impurity flux measurements on Wendelstein 7-AS, 

18:22344 (RA;DE) 
STILBENE 
Molecular dynamics simulation of electronically excited poly- 
atomic molecules, 18:22119 (R;XA) 

STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE DEVICES (DATA) 

See MEMORY DEVICES 
STORAGE FACILITIES 

Designing the MRS, 18:19072 (R;US) 

Dry Cask Storage Project, conceptual design report and line 
item proposal for FY-1993: Volume 1, 18:19209 (R;US) 

Dry Cask Storage Project, conceptual design report and line 
item proposal for FY-1993: Volume 2, Appendices, 18:19210 
(R;US) 

STORAGE RINGS 

See also BROOKHAVEN RHIC 

CESR STORAGE RING 
CELSIUS STORAGE RING 
HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SPEAR 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 

7-charm factories, 18:21922 (RA;JP) 

Accelerator studies at cooler rings TARN and TARN Ii, 18:20923 
(R;JP) 

B-factory accelerators, 18:20882 (RA;JP) 

Bench-marking beam-beam simulations 
quadrupole effects, 18:20942 (RA;US) 

Bipolar power sources for the correction magnets of AMPS: Mu- 
tad 910123, 18:20894 (R;NL;in Dutch) 

Injection issues of electron-positron storage rings, 18:20956 
(RA;US) 

Lattice design of the KEK B-factory rings, 18:20933 (RA;US) 

Low energy ring issues, 18:20934 (RA;US) 

Magnetic field tolerance for insertion devices on 3rd generation 
synchrotron light sources, 18:20828 (RA;US) 

The accuracy of beam-beam diagnostics for circular colliders, 
18:20955 (RA;US) 

The beam-beam interaction in ete~ storage rings, 18:20823 
(R;US) 

STORED ENERGY 
Ring and IR radiation protection, 18:20958 (RA;US) 
STORES 
See COMMERCIAL BUILDINGS 
STORMS 
See also TORNADOES 
EVA: A programme for extreme value analyses, 18:20719 (R;DK) 
STRAINS 

Real-time x-ray studies of strain kinetics in In,Ga;_, As quan- 

tum well structures, 18:20389 (RA;US) 
STRAND BREAKS 

DNA-nuclear matrix interactions and ionizing radiation sensitiv- 

ity, 18:21596 (R;US) 
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STRUCTURES (BUILDINGS) 


Nanodosimetry and nanodosimetric-based models of radiation 
action for radon alpha particles: Progress report, July 1990- 
June 1992, 18:21615 (R;US) 

Stimulative effect of low dose '4’7Pm on DNA repair of germ 
cells in spermiogenetic stages, 18:21604 (R;CN;In Chinese) 

STRATEGIC PETROLEUM RESERVE 

A study of the effects of enhanced oil recovery agents on the 
quality of Strategic Petroleum Reserves crude oil: Final tech- 
nical report, 18:18881 (R;US) 

An approach for consequences evaluation and an application to 
the strategic petroleum reserve, 18:18880 (R;US) 

STREAK CAMERAS 
A new tubeless nanosecond streak camera based on optical de- 
flection and direct CCD imaging, 18:21080 (R;US) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRENGTH (TENSILE) 
See TENSILE PROPERTIES 
STRESSES 

Effective-stress properties of HSSL-50/50 and DSRM-2 grouts, 

18:21113 (RA;US) 
STRING MODELS 

See also SUPERSTRING MODELS 

On the symmetry algebra of the discrete states in d<2 closed 
string theory, 18:21781 (R;XA) 

Static quark potential from the Polyakov sum over surfaces, 
18:21784 (R;XA) 

STRONG INTERACTIONS 

Investigation of muiti-hadron decays of Z° by high-energy pho- 

tons of the quark bremsstrahlung, 18:21846 (R;DE;in German) 
STRONTIUM 

Dependence of radionuclide sorption on sample grinding, sur- 
face area, and water composition, 18:19128 (R;US) 

Treatment of contaminated wastewater at Oak Ridge National 
Laboratory, 18:19027 (R;US) 

STRONTIUM 90 

Derivation of strontium-90 and cesium-137 residual radioactive 
material guidelines for the Laboratory for Energy-Related 
Health Research, University of California, Davis, 18:21203 
(R;US) 

Modeling of field lysimeter release data using the computer 
code dust, 18:21209 (R;US) 

Phase 1 data summary report for the Clinch River Remedial 
Investigation: Health risk and ecological risk screening assess- 
ment: Environmental Restoration Program, 18:21250 (R;US) 

Radioactivity survey data in Japan, part 2: 1. dietary materials, 
2. human (teeth), 18:21594 (R;JP) 

Simultaneous extraction of TRUs, 9°Sr, and %Tc, 18:19000 
(RA;US) 

STRONTIUM CARBONATES 
Coal ash/sorbent behavior testing, 18:18787 (RA;US) 
Sulfur removal testing, 18:18795 (RA;US) 
STRONTIUM COMPOUNDS 
See also STRONTIUM CARBONATES 
STRONTIUM OXIDES 

Advanced materials development for fossil energy conversion 
applications, 18:18731 (RA;US) 

Sintering of complex chromites, 18:18725 (RA;US) 

Study of Lao_,Sr,CuO,4_, crystal oxygen subsystem, 18:20333 
(IA;RU;In Russian) 

STRONTIUM OXIDES 

Phase separation, antiferromagnetism, and superconductiv- 
ity in superconducting-superoxygenated Laz_,Sr,CuQ,,5, 
18:20387 (R;US) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (MOLECULAR) 

See MOLECULAR STRUCTURE 
STRUCTURE FUNCTIONS 

Reconstruction of (x,Q2) and extraction of structure functions in 
neutral current scattering at HERA, 18:21800 (R;NL) 

STRUCTURES (BUILDINGS) 
See BUILDINGS 
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STRUCTURES (MECHANICS) 


STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STYRENE POLYMERS 

See POLYSTYRENE 
SUBCONTRACTORS 

See CONTRACTORS 
SUBCOOLED BOILING 

The effect of subcooled boiling on the dynamic instability of a 
natural circulation system, 18:19637 (R;CN;In Chinese) 

SUBCOOLING 
Structure, thermodynamics, and dynamical properties of super- 
cooled liquids, 18:20700 (R;JP;In Japanese) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBMARINES 
Feasibility of MHD submarine propulsion: Phase II, MHD propul- 
sion: Testing in a two Tesla test facility, 18:20094 (R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBURBS 
See URBAN AREAS 
SULFATE-REDUCING BACTERIA 

See also DESULFOVIBRIO 

Microbial reduction of SOp and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, September 
11, 1991—December 11, 1992, 18:19502 (R;US) 

SULFATES 

Characterization of gas-aerosol interaction kinetics using mor- 
phology dependent stimulated Raman scattering: 1992 
Annual summary, 18:21167 (R;US) 

Quantifying and minimizing uncertainty of climate forcing by an- 
thropogenic aerosols, 18:21172 (R;US) 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

SULFIDES 

See also CADMIUM SULFIDES 

CHROMIUM SULFIDES 
COBALT SULFIDES 
HYDROGEN SULFIDES 
IRON SULFIDES 
MANGANESE SULFIDES 
MOLYBDENUM SULFIDES 
NICKEL SULFIDES 
TUNGSTEN SULFIDES 

Determination of the products from the oxidation of aqueous hy- 
drogen sulfide by sulfur K-edge XANES spectroscopy, 
18:20543 (R;US) 

Semiconductor electrochemistry of coal pyrite: Technical 
progress report, October-December 1992, 18:18667 (R;US) 

SULFONES 

Investigation of electrical breakdown in vacuum: Final report, 

18:21758 (R;:US) 
SULFUR 

Combined sulfur-alkali removal, 18:18786 (RA;US) 

Determination of the products from the oxidation of aqueous hy- 
drogen sulfide by sulfur K-edge XANES spectroscopy, 
18:20543 (R;US) 

Evaluation of neutron reaction data of natural sulfur, 18:21986 
(RA;CN) 

Hydrogen and sulfur production from hydrogen sulfide wastes, 
18:20138 (R;US) 

Investigations on the contribution of sulfur and nitrogen deposi- 
tion to soil acidification, 18:21215 (IA;DE;In German) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 2, October-December 
1992, 18:21173 (R;US) 

Sulfur recovery from low-quality natural gas, 18:18916 (RA;US) 

Sulfur removal testing, 18:18795 (RA;US) 

SULFUR 32 


Enrichment of sulfur isotopes by chromatography, 18:20489 
(RA;US) 
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SULFUR 32 BEAMS 
Charge state and target thickness dependence of projectile 
X-rays from 12 MeV sup(32)Ssup(q+) ions incident on C tar- 
gets, 18:22124 (IA;IN) 
K-X ray emission from highly stripped sup(32)S ions channeled 
along <100> axis in Si, 18:22181 (IA;IN) 


SULFUR 32 REACTIONS 

Emission of low energy particles in sup(32)S-emulsion interac- 
tions at 200 A GeV energy, 18:22065 (1A;IN) 

High resolution study of helium projectile fragments emitted in 
sup(32)S-emulsion of helium collisions at 200 A GeV, 
18:22055 (IA;IN) 

Non-statistical fluctuations in relativistic heavy-ion collisions, 
18:22066 (IA;IN) 


SULFUR 34 
Enrichment of sulfur isotopes by chromatography, 18:20489 
(RA;US) 
SULFUR 36 TARGET 
Charge-exchange reactions on 5° S, 18:21975 (R;AU) 


SULFUR COMPOUNDS 
See also CARBON OXYSULFIDE 
SULFATES 
SULFIDES 
SULFUR OXIDES 
Application of an advanced atmospheric mesoscale model to dis- 
persion in the Rocky Flats, Colorado vicinity, 18:21182 (R;US) 
Global warming potential for SFg, 18:21194 (R;US) 
Two stage sorption of sulfur compounds, 18:20505 (PA;US) 
XANES evidence for selective organic sulfur removal from Illi- 
nois No. 6 coal, 18:18677 (RA;US) 


SULFUR DIOXIDE 

Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, September 1, 1991—August 31, 1992, 
18:19504 (R;US) 

Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, September 1, 1992—November 30, 
1992, 18:19505 (R;US) 

Control of coal combustion SOz,and NO, emissions by in- boiler 
injection of CMA: Second quarterly project status report, 1 
January 1993-31 March 1993, 18:19520 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler system: Technical progress report No. 1, August— 
December 1992, 18:19518 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 22, January 1—March 31, 1993, 18:18802 
(R;US) 

High temperature membranes for H2S and SOz separations: 
Quarterly progress report, October 1, 1992—December 31, 
1992, 18:20472 (R;US) 

Microbial reduction of SOz and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, June 11, 
1992—September 11, 1992, 18:19503 (R;US) 

Microbial reduction of SOz2 and NO, as a means of by- product 
recovery/disposal from regenerabie processes for the desul- 
furization of flue gas: Technical progress report, September 
11, 1991—December 11, 1992, 18:19502 (R;US) 

Modernization of coal-fired power stations in northern Bohemia- 
influence and improvement of environmental conditions, 
18:19499 (RA;US) 

Organometallic and surface chemistry of mixed-metal systems: 
Progress report, March 15, 1992—March 14, 1993, 18:20549 
(R;US) 

Predictive models of circulating fluidized bed combustors: SO2 
sorption in the CFB loop: Fourteenth technical progress re- 
port, 18:18805 (R;US) 

Results of the ozone measurements carried out near to the ground 
in the second half year 1991, 18:21179 (1;DE;In German) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 2, October-December 
1992, 18:21173 (R;US) 

Status of flue-gas treatment technologies for combined 
SO,2/NO, reduction, 18:19498 (R;US) 





[Travel to Thailand to investigate environmental incidents at 
Mae Moh Power Plant]: Foreign trip report, January 10-24, 
1993, 18:19521 (R;US) 

[Unsegmented continuous-flow sample processing and electro- 
chemical detection of gaseous species]: Final report, March 
1, 1985—February 28, 1991, 18:20468 (R;US) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

Characterization of gas-aerosol interaction kinetics using mor- 
phology dependent stimulated Raman scattering: 1992 
Annual summary, 18:21167 (R;US) 

Simultaneous post combustion removal of sulfur and nitrogen 
oxides: Final report, 18:18775 (R;US) 

SULFUR SULFIDES 
See SULFUR 
SULFUR-OXIDIZING BACTERIA 
See also RHODOCOCCUS 
THIOBACILLUS FERROXIDANS 

Biochemistry of dissimilatory sulfur oxidation: Progress report, 

July 1992—November 1992, 18:18682 (R;US) 
SULFURIC ACID 

Fe3Al-type iron aluminides: Aqueous corrosion properties in a 
range of electrolytes and slow-strain-rate ductilities during 
aqueous corrosion, 18:18746 (RA;US) 

SULFUROUS ACID 

Enrichment of sulfur isotopes by chromatography, 18:20489 

(RA;US) 
SUM RULES 
Recent developments in the theory of heavy-quark decays, 
18:21926 (RA;US) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 

Porting, parallelization and performance evaluation experiences 
with massively parallel supercomputing system based on 
transputer, 18:22567 (R;IT;In Italian) 

SUPERCONDUCTING CAVITY RESONATORS 

CESR-B accelerator cavities, 18:20946 (RA;US) 

Crab cavity for the B-factories, 18:20948 (RA;US) 

Damped FF cavity in KEK, 18:20949 (RA;US) 

Design and test of a superconducting RFQ for heavy ions, 
18:20841 (R;US) 

Higher order modes damping in CESR-B cavity, 18:20947 
(RA;US) 

Superconducting cavities for beauty factories, 18:20945 (RA;US) 

SUPERCONDUCTING COILS 

Processing and transport properties of high Jc silver clad Bi- 
2223 tapes and coils, 18:22206 (R;US) 

Quench plateau, coil cure temperature, and copper-to- 
superconductor ratio in recent 1.8 m SSC model dipoles, 
18:20839 (R;US) 

SUPERCONDUCTING FILMS 

Fabrication of superconducting Bi(Pb)-Sr-(Ca,Y)-Cu-O thick 
films by melt quenching method, 18:20361 (RA;DK) 

Preparation and characterization of high-T. superconducting 
thin films with high critical current densities, 18:20346 (I;DK) 

Processing and transport properties of high J. silver clad Bi- 
2223 tapes and coils, 18:22206 (R;US) 

SUPERCONDUCTING JUNCTIONS 

See also JOSEPHSON JUNCTIONS 

Response of a Nb/Al2O3/Nb tunnel junction to picosecond elec- 
trical pulses: Revision, 18:22216 (R;US) 

SUPERCONDUCTING MAGNETS 

A report on Russian magnet technology for use in phi factory 
and light source bending magnets, 18:20893 (R;US) 

Boil-off calorimetric measurement of inductive heating energy in 
stability test of superconducting magnet, 18:22485 (R;JP;In 
Japanese) 

Collider Quadrupole Magnet (CQM) Optical Alignment Window 
heat leak prediction, 18:20917 (R;US) 

Construction and test results from 15 m-long, 50 mm aperture 
SSC Collider Dipole models, 18:20837 (R;US) 


SUPERCONDUCTORS 


Design and construction experience with collet end clamps for 
50 mm aperture SSC collider dipoles, 18:20848 (R;US) 

Double Cos20 winding superconducting quandrupole magnet 
for the KEK B-factory, 18:20972 (RA;US) 

Forces on a magnet moving past figure-eight coils, 18:22205 
(R;US) 

Magnet power supply regulation comments: 240 kW and 500 
kW magnet power supplies, 18:20851 (R;US) 

Magnetic design and field quality measurements for full length 50 
mm aperture SSC model dipoles built at BNL, 18:20759 (R;US) 

Quench performance of Fermilab/General Dynamics built full 
length SSC collider dipole magnets, 18:20850 (R;US) 

Results from the Fermilab 1.5 m model magnet program, 
18:20849 (R;US) 

SSC 50 mm collider dipole cryostat design, 18:20847 (R;US) 

Superconducting final focus quandrupoles for a B factory, 
18:20973 (RA;US) 

[ITER magnet experts workshop]: Foreign trip report, October 
14-22, 1992, 18:22437 (R;US) 

{ITER magnet technical meeting]: Foreign trip report, January 
24-31, 1993, 18:22431 (R;US) 


SUPERCONDUCTING SUPER COLLIDER 

A comparison of conceptual rf system designs for the SSC Col- 
lider, 18:20915 (R;US) 

An RF driven H— source and a low energy beam injection sys- 
tem for RFQ operation, 18:20892 (R;US) 

B-physics with pp interactions, 18:21898 (RA;US) 

Collider Quadrupole Magnet (CQM) Optical Alignment Window 
heat leak prediction, 18:20917 (R;US) 

Construction and test results from 15 m-long, 50 mm aperture 
SSC Collider Dipole models, 18:20837 (R;US) 

Correction coil cable, 18:20896 (PA;US) 

Design and construction experience with collet end clamps for 
50 mm aperture SSC collider dipoles, 18:20848 (R;US) 

Design and test results of a 600-kW tetrode amplifier for the Su- 
perconducting Super Collider, 18:20761 (R;US) 

Interpretation of photo-desorption data in a diffusion model and 
application to candidate SSC beam tube surfaces, 18:20914 
(R;US) 

Magnetic design and field quality measurements for full length 50 
mm aperture SSC model dipoles built at BNL, 18:20759 (R;US) 

Quench performance of Fermilab/General Dynamics built full 
length SSC collider dipole magnets, 18:20850 (R;US) 

Results from the Fermilab 1.5 m model magnet program, 
18:20849 (R;US) 

SSC 50 mm collider dipole cryostat design, 18:20847 (R;US) 

SYNCH, its status and its recent use at SSCL, 18:20824 (R;US) 

Simulation of the injection damping and resonance correction 
systems for the HEB of the SSC, 18:20916 (R;US) 

Synchro-betatron resonances excited by the beam-beam inter- 
action at a crossing angle in the SSC, 18:20941 (RA;US) 

[Progress on a hadron prototype steel structure for the Solenoid 
Detector Collaboration]: Foreign trip report, February 5-14, 
1993, 18:22208 (R;US) 

[Symposium on SSC physics, experiments and technology]: 
Foreign trip report, May 17—June 1, 1992, 18:22209 (R;US) 


SUPERCONDUCTING WIRES 

Extrusion of superconducting wire: 
(R;SE;In Swedish) 

Fabrication of high-temperature superconducting ceramics by 
melt processing: Final report, 11 March 1988-10 February 
1989, 18:22213 (R;US) 

Preparation of textured Bi-based superconducting wires, 
18:20287 (RA;DK) 


SUPERCONDUCTIVITY 

Superconductivity in the two-band model with the pure repulsive 
interaction in the low density limit, 18:22250 (RA;DK) 

[Travel to the Fourth International Symposium on Superconduc- 
tivity in Tokyo, and visits to several Japanese laboratories 
where superconductivity research is taking place]: Foreign trip 
report, October 12, 1991—October 25, 1991, 18:22217 (R;US) 


SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 


Final report, 18:19989 
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SUPERCONDUCTORS 


(Ca,Pr) substitutions in Y- and Sm-based 1:2:3 superconduc- 
tors, 18:20375 (RA;DK) 

AC permeability as a probe of vortex glass- to -liquid transition 
in YBapCu307 with Y2BaCuOs inclusions, 18:20377 (RA;DK) 

Calculated raman frequencies in YBapCu307, 18:22244 (RA;DK) 

Cell tripled structure in the phase diagram of YBazCu3QOg,,,, 
18:22242 (RA;DK) 

D-wave pairing in tetragonal superconductors, 18:22241 (RA;DK) 

Flux dynamics and irreversibility in YBazCu,07 with Y>BaCuOs 
inclusions and in single crystal YBazCu307, 18:22230 (RA;DK) 

Measurements of the upper critical magnetic field in supercon- 
ducting disordered metals, 18:20288 (RA;DK) 

Microstructural understanding and critical current optimization of 
advanced high field superconductors: Progress report, Febru- 
ary 1, 1991—March 31, 1993, 18:22207 (R;US) 

Microstructure and associated properties of YBapCu3O, super- 
conductors prepared by melt-processing techniques, 
18:20306 (R;US) 

Oxygen ordering in YBCOx and GdBCOx: A study by copper 
NQR and NMR, 18:22253 (RA;DK) 

Processing, and critical current enhancement in bulk oxide su- 
perconductors, 18:22231 (RA;DK) 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUIDITY 

Exponent relations for spectator fermion superfluids, 18:22261 
(RA;DK) 

Superfluidity in the negative-U Hubbard model, 
(RA;DK) 

SUPERFUND 
See US SUPERFUND 
SUPERHEATERS 

Power plant superheater: Dynamic model, data acquisition, 
model adjustment, real-time simulation, 18:20139 (R;DK;in 
Danish) 

SUPERLATTICES 

Modification of spectral distributions by multilayer structures, 
18:22175 (R;US) 

Monte Carlo study of the mean-field theory of the three- 
dimensional anisotropic XY model, 18:20366 (RA;DK) 

SUPERSELECTION RULES 
Algebraic conformal field theory, 18:21799 (R;NL) 
SUPERSONIC FLOW 

Examination of wall functions for a Parabolized Navier-Stokes 

code for supersonic flow, 18:22156 (R;US) 
SUPERSTRING MODELS 

Cabibbo mixing in superstring derived standard-like models, 
18:21845 (R;IL) 

Gauge coupling unification in superstring derived standard-like 
models, 18:21809 (R;IL) 

Non-perturbative aspect of N = 1/2 superstring in zero dimen- 
sion, 18:21791 (RA;JP) 

SUPERSYMMETRIC PARTICLES 

See SPARTICLES 

SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY AND DEMAND 

Supplement to the Annual Energy Outlook 1993 (Contains 
maps of the Federal Regions, U.S. Coal-Producing Regions, 
Nuclear Plant Sites, and Lower 48 States Oil and Gas Supply 
Regions.), 18:20015 (R;US) 

SUPPORTS 
Sequencing by hybridization: Methods to generate large arrays 
of oligonucleotides, 18:20571 (RA;US) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE AIR 

The effect of surface treatment and gaseous rust protection pa- 
per on the atmospheric corrosion stability of aluminium alloy, 
18:20234 (R;CN;in Chinese) 

SURFACE BARRIER DETECTORS 

Detection of sup(8)Be using a surface barrier detector telescope 

and its detection efficiency calculation, 18:21015 (IA;IN) 


18:22262 
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SURFACE BOILING 
See SUBCOOLED BOILING 
SURFACE COATING 

Applications of electron beam to precoated steel, 18:19384 
(IA;JP) 

SURFACE CONTAMINATION MONITORS 

Detection of personnel contamination amounting to the limit 
values of surface contaminations according to annex IX Radi- 
ation Protection Ordinance for articles, clothing and textiles 
outside controlled areas, 18:21025 (R;DE;in German) 

SURFACE TENSION 
Real-time x-ray studies of strain kinetics in In,Ga,;_, As quan- 
tum well structures, 18:20389 (RA;US) 
SURFACE WATERS 
See also ESTUARIES 
PANAMA CANAL 
PONDS 
SEAS 
WATER RESERVOIRS 

Ecological studies related to construction of the Defense Waste 
Processing Facility on the Savannah River Site: FY 1989- 
1990 annual report, 18:21267 (R;US) 

Interim report on the meteorological database: Hanford Environ- 
mental Dose Reconstruction Project, 18:21644 (R;US) 

Investigation of natural radionuclides in foods and waters in 
China and evaluation of internal dose to public, 18:21281 
(R;CN;In Chinese) 

Kerr Hollow Quarry Remediation Project: Environmental Restora- 
tion and Waste Management Program, 18:21286 (R;US) 

Remote surface water monitoring radio based telemetry system, 
18:21317 (R;US) 

Summary of ground water and surface water flow and contami- 
nant transport computer codes used at the Idaho National 
Engineering Laboratory (INEL): Version 1.0, 18:19737 (R;US) 

White Oak Creek Embayment site characterization and contam- 
inant screening analysis: Environmental Restoration 
Program, 18:21248 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Confocal profilometer with nanometric vertical resolution, 
18:21066 (R;AU) 

Determination of carbon on surface by proton resonance scat- 
tering, 18:20422 (IA;IN) 

Structure and properties of diamond and diamond-like films, 
18:20400 (RA;US) 

Surface diffusion: Atomistics and surface morphology (Summary 
of MRS Symposium B panel discussion), 18:20215 (R;US) 

[Travel to Germany concerning research in surface science]: 
Foreign trip report, September 18-October 18, 1992, 
18:20211 (R;US) 

[Travel to Taipei, Taiwan related to field ion microscope studies 
of surface diffusion and cluster nucleation]: Foreign trip re- 
port, March 27—April 3, 1993, 18:20210 (R;US) 

SURFACING, HARD 
See HARD FACING 
SURFACTANTS 

Evaluation of surfactant-water mixtures as cleaning agents, 
18:20726 (R;US) 

Steam-foam studies in the presence of residual oil, 18:18833 
(RA;US) 

Surfactant studies for bench-scale operation: Second quarterly 
technical progress report, October 1, 1992—December 31, 
1992, 18:18710 (R;US) 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Risk analysis of releases from accidents during mid-loop opera- 

tion at Surry, 18:19906 (R;US) 
SURRY-2 REACTOR 

Risk analysis of releases from accidents during mid-loop opera- 

tion at Surry, 18:19906 (R;US) 





SURRY-3 REACTOR 
Risk analysis of releases from accidents during mid-loop opera- 
tion at Surry, 18:19906 (R;US) 
SURRY-4 REACTOR 
Risk analysis of releases from accidents during mid-loop opera- 
tion at Surry, 18:19906 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEYS 
See also GEOLOGIC SURVEYS 
GEOPHYSICAL SURVEYS 
Technical evaluation of available state of Nevada survey instru- 
ments, 18:19009 (R;US) 
SUSPENSIONS 
See also SLURRIES 
Macrostatistical hydrodynamics: Progress report, September 
15, 1992—September 14, 1993, 18:20693 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Progress report from the Studsvik Neutron Research Laboratory 
1987-89, 18:22543 (R;SE) 
Progress report from the Studsvik Neutron Research Laboratory 
1990-91, 18:22544 (R;SE) 
The protogine zone. Geology and mobility during the last 1.5 
Ga, 18:21263 (R;SE) 
SWIRL FLOW 
See VORTEX FLOW 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 
Ultrafast molecular electronic devices, 18:20598 (RA;US) 
SWITZERLAND 
Status of work on transmutation in Switzerland: Summary, 
18:19108 (RA;XA) 
SWPA 
See SOUTHWESTERN POWER ADMINISTRATION 
SYDSVENSKA KRAFT AB REACTOR 2 
See BARSEBAECK-2 REACTOR 
SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYMMETRY GROUPS 
See also LIE GROUPS 
A non-commutative geometric approach to left-right symmetric 
weak interactions, 18:21806 (R;AU) 
SYMPOSIA 
See MEETINGS 
SYNCHRONOUS CULTURES 
Cell cycle delays in synchronized cell populations following irra- 
diation with heavy ions, 18:21625 (R;DE;in German) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
High power photon beamline elements in the LBL/SSRL/EXXON 
beamline VI, 18:20971 (RA;US) 
Vacuum systems - thermal issues, 18:20932 (RA;US) 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
KEK PHOTON FACTORY 
NSLS 
Characteristics of INDUS-1 and INDUS-2, 18:20861 (IA;IN) 
Magnet fabrication techniques for synchrotron radiation source, 
18:20865 (IA;IN) 
UHV for synchrotron radiation source-indus-1, 18:20866 (IA;IN) 
SYNCHROTRONS 
See also CERN SPS SYNCHROTRON 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
NSLS 
Study of beam dynamics at cooler synchrotron TARN-II, 
18:20820 (R;JP) 


TANTALUM OXIDES 


User's guide to ESME v. 8.0, 18:20807 (R;US) 
SYNROC PROCESS 

Progress report - August 1991, 18:19115 (R;AU) 
SYNTHESIS 

See also PHOTOSYNTHESIS 

Catalysts for conversion of methane to higher hydrocarbons, 
18:18755 (PA;US) 

Development of vanadium-phosphate catalysts for methanol 
production by selective oxidation of methane: Quarterly tech- 
nical progress report No. 1, October-December 1992, 
18:18707 (R;US) 

High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, October-December 1992, 
18:18692 (R;US) 

Magnetic character investigation of higher alcohol synthesis Cu- 
Co-Cr catalysts, 18:18681 (R;US) 

SYNTHETASES 

See LIGASES 

SYNTHETIC FUELS 
[A meeting in Japan, alternative motor fuels]: Foreign trip report, 
June 6-12, 1992, 18:20194 (R;US) 

SYNTHETIC MATERIALS 

See also PLASTICS 

Clean room wiping cloths, 18:20658 (R;US) 
SYNTHETIC-APERTURE RADAR 

Spaceborne SAR study: LDRD ‘92 final report, 18:21089 (R;US) 
SYNTHINE PROCESS 

See FISCHER-TROPSCH SYNTHESIS 


rT 


T CODES 
TSORT: Nuclear Plant Training Task Assignment, 18:22587 
(CM;US) 
TANDEM ELECTROSTATIC ACCELERATORS 
See also JAERI TANDEM ACCELERATOR 
ORSAY TANDEM ACCELERATOR 
VIVITRON TANDEM ACCELERATOR 
Heavy ion microbeam system for study of single event effects, 
18:20810 (IA;JP) 
TANK FARMS 
See STORAGE FACILITIES 
TANK TYPE CRITICAL ASSEMBLY 
See TCA REACTOR 
TANKS 

Applicability of the sludge processing technical standard to type IV 
waste tanks with high fluoride concentration, 18:20305 (R;US) 

Regulatory analysis for closure of a treatment and storage tank 
as a landfill, 18:19199 (R;US) 

Remediation schedule for inactive liquid low-level waste storage 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 18:19247 (R;US) 

Strategy plan for management of Hanford tank wastes: Revi- 
sion 1: Draft, 18:19194 (R;US) 

TANTALUM 
Corrosion by arsenic vapor at 700deg C, 18:20272 (R;DE;In 
German) 
TANTALUM 181 
Evaluation of neutron data for '®'Ta, 18:22001 (RA;CN) 
TANTALUM 181 TARGET 

Level density dependent neutron emission spectra and multi- 
particle reaction cross-sections of sup(58)Ni, sup(181)Ta and 
sup(209)Bi, 18:22036 (IA;IN) 

Pre-fission alpha multiplicities in the sup(19)F+sup(181)Ta reac- 
tion, 18:22045 (IA;IN) 

TANTALUM ALLOYS 

Study of structural-phase state of thin films on Si-V-Ta base sys- 

tem, 18:20269 (IA;RU;In Russian) 
TANTALUM OXIDES 

Development of an inert ceramic anode to reduce energy 
consumption in magnesium production: Technical progress re- 
port, January 1, 1992—December 31, 1992, 18:20318 (R;US) 
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TARA DEVICES 


TARA DEVICES 

Proposed fundamental heating on the TARA tandem mirror, 

18:22308 (RA;US) 
TARGET CHAMBERS 

An experimental investigation of radioactivity induced by ions 
associated with the operation of pulsed-power accelerators, 
18:22501 (R;US) 

TARGETS 

See also ALUMINIUM 27 TARGET 

ARSENIC 75 TARGET 
BISMUTH 209 TARGET 
BORON 10 TARGET 
BORON 11 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
COBALT 59 TARGET 
COPPER 64 TARGET 
CURIUM 245 TARGET 
DEUTERIUM TARGET 
FLUORINE 19 TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
ION BEAM TARGETS 
LANTHANUM 139 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
NICKEL 58 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 14 TARGET 
NITROGEN 15 TARGET 
OXYGEN 16 TARGET 
OXYGEN 18 TARGET 
PLUTONIUM 239 TARGET 
PLUTONIUM 241 TARGET 
POLARIZED TARGETS 
SILVER 109 TARGET 
SULFUR 36 TARGET 
TANTALUM 181 TARGET 
TELLURIUM 128 TARGET 
TELLURIUM 130 TARGET 
TERBIUM 159 TARGET 
THORIUM 232 TARGET 
TIN 120 TARGET 
TITANIUM 48 TARGET 
TRITIUM TARGET 
URANIUM 233 TARGET 
URANIUM 235 TARGET 
VANADIUM 51 TARGET 
YTTERBIUM 173 TARGET 
YTTRIUM 89 TARGET 

Development of etching as a technique for nuclear targets, 
18:22180 (IA;IN) 

Reactor components 
18:19898 (R;US) 

Targets of expensive materials, 18:21738 (IA;IN) 

The maximum energies for making thin nuclear targets by ion 
beam deposition, 18:21739 (IA;IN) 

[Sixteenth world conference of the International Nuclear Target 
Development Society (INTDS)]: Foreign trip report, Septem- 
ber 17—October 10, 1992, 18:19368 (R;US) 

TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 

Charged scalar particles and 7 leptonic decay, 18:21863 (R;XA) 

Results on J/y decay from BES, 18:21880 (RA;JP) 

Tau physics, 18:21927 (R;US) 

TAUONS 
See TAU PARTICLES 
TBP 
Calculation of reaction energies and adiabatic temperatures for 


waste tank reactions: Waste Tank Safety Program, 18:19150 
(R;US) 


P-11/K-15 re-inspection standards, 


936 


ERA Vol. 18, No. 7 


Research on solvent extraction process for reprocessing of Th- 

U fuel from HTGR, 18:18958 (R;CN;In Chinese) 
TCA REACTOR 

Measurement of reactivity effect of neutron absorbers in an an- 

nular core, 18:19883 (R;JP;In Japanese) 
TEARING INSTABILITY 

Atomic physics effects on tokamak edge drift-tearing modes, 
18:22390 (R;US) 

Simulation of the effect of electron cyclotron heating on tearing 
modes, 18:22312 (RA;US) 

TECHNETIUM 

Current status of chemical-thermodynamic measurements for 
technetium and its inorganic compounds and aqueous 
species, 18:20624 (R;US) 

TECHNETIUM 99 

Cyclotron production of radionuclides for research, 18:20616 
(RA;US) 

Proceedings of workshop on ’current topics’ in the behavior of 
technetium, 18:20563 (R;JP;In Japanese) 

Simultaneous extraction of TRUs, %Sr, and 9Tc, 18:19000 
(RA;US) 

Tc?9™ MDP kits, production and quality control, 18:20610 
(R;SY;In Arabic) 

TECHNETIUM COMPLEXES 

Proceedings of workshop on ‘current topics’ in the behavior of 

technetium, 18:20563 (R;JP;In Japanese) 
TECHNETIUM COMPOUNDS 

Current status of chemical-thermodynamic measurements for 
technetium and its inorganic compounds and aqueous 
species, 18:20624 (R;US) 

TECHNETIUM TELLURIDES 
See TECHNETIUM COMPOUNDS 
TECHNOLOGY TRANSFER 

Hanford Waste Vitrification Plant Project technical exchange 
plan for fiscal year 1993, 18:19208 (R;US) 

[Analytic support and technical documentation for the Navy 
technology transfer and export control project]: Final report 
[December 1985—December 1988], 18:19343 (R;US) 

TECTONICS 

Monitoring of radon variation in both ground water and soil gas 
along Al-Ghab fault from 15 February to 23 June 1992, 
18:21199 (R;SY;In Arabic) 

TEFLON 
The reaction of SRL 202 glass in J-13 and DIW, 18:19002 (R;US) 
TELESCOPES 

Sodium guide star adaptive optics system for astronomical 

imaging in the visible and near-infrared, 18:21762 (R;US) 
TELLURIUM 128 TARGET 

Investigation of pre-equilibrium emission in (a,np) reactions on 

sup(128-130)Te, 18:22033 (IA;IN) 
TELLURIUM 130 TARGET 
Investigation of pre-equilibrium emission in (a,np) reactions on 
sup(128-130)Te, 18:22033 (IA;IN) 

TEMPERATURE (DEBYE) 

See DEBYE TEMPERATURE 
TEMPERATURE (ELECTRON) 

See ELECTRON TEMPERATURE 
TEMPERATURE (ION) 

See ION TEMPERATURE 
TEMPERATURE MEASUREMENT 

Energy related studies utilizing K-feldspar thermochronology: 

Progress performance report, 1990-1993, 18:21689 (R;US) 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE VALLEY AUTHORITY 

Economic Outlook, 1992, 18:20021 (R;US) 

Economic Outlook, 1992: Statistical supplement, 18:20022 
(R;US) 

TENSILE PROPERTIES 

Design and evaluation of a uniaxial pull test for lithium hy- 

dride/deuteride, 18:20717 (R;US) 
TENSILE STRENGTH 
See TENSILE PROPERTIES 





TENSION (SURFACE) 
See SURFACE TENSION 
TENSORS 

Classical and quantum mechanics of a spinning particle inter- 
acting with anti-symmetric non-abelian tensor fields, 18:21728 
(R;NL) 

TERBIUM 159 TARGET 

Helium-ion-induced fission excitation functions of terbium and 
ytterbium, 18:22030 (IA;IN) 

Performance of the ISOL ion-source in the on-line : some new 
and surprising observations, 18:20856 (IA;IN) 

TERPENES 

See also CAROTENOIDS 

Investigation of naturally occurring terpenes in damaged forest 
stands, 18:21156 (IA;DE;In German) 

TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 

Characterization of regional research sites within the research 
project of North-Rhine Westphalia ‘Air pollution and forest de- 
cline’, 18:21661 (IA;DE;In German) 

Proceedings of the second status colloquium held at the Min- 
istry of the Interior of North-Rhine Westphalia, Duesseldorf, 
November 12-14 1990, 18:21655 (I1;DE;In German) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also CENTRAL RECEIVER TEST FACILITY 
Testing in combined dynamic environments, 18:20671 (R;US) 
TEST FAST BREEDER REACTOR KALPAKKAM 
See KALPAKKAM LMFBR REACTOR 
TESTING (BIOLOGICAL) 
See BIOASSAY 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TEVATRON 
See FERMILAB TEVATRON 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 

Texas Experimental Tokamak: Technical progress report, April 

1990—April 1993, 18:22270 (R;US) 
TFR TOKAMAK 

Experimental results of electron cyclotron heating in TFR, 
18:22305 (RA;US) 

Simulation of the effect of electron cyclotron heating on tearing 
modes, 18:22312 (RA;US) 

Technical aspects of the joint FOM/CEA ECH experiment on 
TFR, 18:22323 (RA;US) 

TFTR DEVICE 

See TFTR TOKAMAK 
TFTR REACTORS 

See TFTR TOKAMAK 
TFTR TOKAMAK 

Comparison of evaluated and experimental cross section data 
used in TFTR shielding, 18:22505 (R;US) 

Disruptions in the TFTR tokamak, 18:22396 (R;US) 

Electron cyclotron emission measurements on TFTR, 18:22292 
(RA;US) 

Helium, iron and electron particle transport and energy transport 
studies on the TFTR tokamak, 18:22392 (R;US) 

Low Z impurity ion extraction from TFTR ion sources, 18:22499 
(R;US) 

Modeling of high power ICRF heating experiments on TFTR, 
18:22400 (R;US) 

Nondimensional transport studies in TFTR, 18:22399 (R;US) 

Observations of beam ion losses in TFTR during TAE modes 
and other MHD activity, 18:22393 (R;US) 

Particle and energy transport studies on TFTR and implications 
for helium ash in future fusion devices, 18:22395 (R;US) 

Recycling perturbations of supershot plasmas, 18:22391 (R;US) 

Spectra of heliumlike krypton from tokamak fusion test reactor 
plasmas, 18:22397 (R;US) 


THERMAL REACTORS 


The application of X-mode reflectometry to the study of large 
scale fluctuations in TFTR, 18:22394 (R;US) 
Two frequency ICRF operation on TFTR, 18:22500 (R;US) 
THAILAND 
Food irradiation process control and acceptance. Regional UNDP 
project for Asia and the Pacific, mission undertaken in Thai- 
land. Food irradiation programme planning facility operations 
and pilot scale studies RPFl-Phase 3: Technical report. Report 
prepared for the Governments of Bangladesh, China, India, In- 
donesia, Malaysia, Pakistan, Philippines, R, 18:21581 (R;XA) 
Improving food and agricultural production. Thailand. Project 
findings and recommendations: Terminal report. Report pre- 
pared for the Government of the Republic of Thailand, 
18:21586 (R;XA) 
THALLIUM 
Parity non-conservation in atoms due to neutral weak currents 
and the nuclear anapole moment, 18:21953 (IA;IN) 
THAMES RIVER 
Removal of active iodine/iodate from liquid wastes, 18:19058 
(R;GB) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL ANALYSIS 
FLODIS: Thermal Response of FSV HTGR Core, 18:22583 
(CM;US) 
RSDP thermal analysis, 18:20129 (RA;US) 
THERMAL CONDUCTIVITY 
Thermal properties of multi-component gas mixture, 18:20699 
(R;JP;in Japanese) 
THERMAL EFFLUENTS 
Waukegan Station plume, 18:21280 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 
Low flow solar heating systems: Operation problems and relia- 
bility, 18:19462 (R;DK) 
THERMAL FISSION 
Studies of fluctuation processes in nuclear collisions: Progress 
report, March 1, 1992—February 28, 1993, 18:22011 (R;US) 
THERMAL INSULATION 
Apparent thermal conductivity of polyurethane foam insulation, 
containing various HCFC blends, from 125 to 335 K: [Final re- 
port}, 18:20414 (R;US) 
Thermal properties of organic and modified inorganic aerogels, 
18:20452 (R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
WOOD-FUEL POWER PLANTS 
MOPEDS updates and improvements, 18:19494 (R;DK) 
THERMAL REACTORS 
See also ATR REACTOR 
ATUCHA REACTOR 
BWR TYPE REACTORS 
CANDU TYPE REACTORS 
CHERNOBYLSK-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
HFETR REACTOR 
HFIR REACTOR 
HFR REACTOR 
HIFAR REACTOR 
HOR REACTOR 
KAMINI REACTOR 
MTR REACTOR 
MUTSU REACTOR 
PNPF REACTOR 
PWR TYPE REACTORS 
SHIPPINGPORT REACTOR 
WAGR REACTOR 
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THERMAL REACTORS 


Thorium cycle in future quasi-equilibrium nuclear society, 
18:19533 (IA;IN) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 

S-PRIME Thermionic Space Nuclear Power System Quality As- 

surance Program Plan, 18:19611 (R;US) 
THERMIONIC FUEL ELEMENTS 
TFE Vitrification Program: Semiannual report for the period end- 
ing September 30, 1992, 18:20098 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOCOUPLES 
Reactor instrumentation — Thermocouple insulation, 18:19714 
(R;US) 
THERMODYNAMICS 
Dynamic model of thermal system, 18:21742 (R;DK;In Danish) 
THERMOGRAPHY 

Thermographic properties of eight blue-emitting phosphors, 

18:20432 (R;US) 
THERMOLUMINESCENT DOSEMETERS 

Evaluation of thermoluminescent dosimeters (TLDs) of two dif- 
ferent designs for beta particle and low energy photon 
dosimetry, 18:21639 (R;US) 

Quality assurance network for radiotherapy dosimetry: 2. Mea- 
surements procedures and results, 18:21019 (IA;XA) 

THERMONUCLEAR DEVICES 
See also CLOSED PLASMA DEVICES 
OPEN PLASMA DEVICES 

[Travel to Japan to participate in Model Coil Working Group]: 

Foreign trip report, January 24-31, 1993, 18:22435 (R;US) 
THERMONUCLEAR FUELS 

DT-filled, plastic direct-drive targets, 18:22518 (RA;US) 

High-energy x-ray ring-aperture microscope for inertial confine- 
ment fusion experiments, 18:22520 (RA;US) 

THERMONUCLEAR REACTIONS 

See also MUON-CATALYZED FUSION 

Inertial confinement fusion targets: Introduction to physics. Sim- 
ulation gallery, 18:22445 (R;IT;In Italian) 

On the factorisation theorem in boson-gluon fusion at hadron 
colliders, 18:21842 (R;NL) 

Thermonuclear reaction listing, 18:22374 (R;JP;In Japanese) 

THERMONUCLEAR REACTOR FUELING 

Pellet injection in magnetic confinement fusion devices, 
18:22442 (R;IT) 

THERMONUCLEAR REACTOR MATERIALS 

Development of materials for fusion reactors, 18:22413 (RA;US) 

High temperature chemical compatibility of beryllium for fusion 
reactor material, 18:22484 (R;JP;In Japanese) 

Joint report of JAERI/USDOE collaborative program on fusion 
neutronics: Induced radioactivity measurements in fusion 
neutron environment, 18:22487 (R;JP) 

NACT, a neutron activation screening code, 18:22522 (R;US) 

The IEA initiative on an international fusion materials irradiation 
facility (IFMIF), 18:20221 (RA;US) 

The need for a continuing role of fission reactor irradiation stud- 
ies in the fusion materials program, 18:20220 (RA;US) 

The properties and weldability of materials for fusion reactor ap- 
plications, 18:22427 (R;US) 

[High heat flux and plasma surface interactions research]: For- 
eign trip report, November 14-28, 1992, 18:22434 (R;US) 

[Travel to Japan for meetings on research and development of 
fusion materials and fast reactors]: Foreign trip report, Octo- 
ber 24—November 4, 1992, 18:22440 (R;US) 

THERMONUCLEAR REACTORS 
See also LASER FUSION REACTORS 
TOKAMAK TYPE REACTORS 

CFARMHD — A MathCAD PC program to evaluate performance 
and economics of CFARII fusion reactors, 18:22504 (R;US) 

Development of materials for fusion reactors, 18:22413 (RA;US) 

High temperature chemical compatibility of beryllium for fusion 
reactor material, 18:22484 (R;JP;In Japanese) 


938 ERA Vol. 18, No. 7 


Potential use of thorium through fusion breeders in the Indian 
context, 18:22452 (IA;IN) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 
THERMOPILES 

See THERMOCOUPLES 
THESAURI 

See STANDARDIZED TERMINOLOGY 
THIN FILMS 

Vibrational and electronic properties of clusters and ultrathin 
films: Progress report, 18:20408 (R;US) 

[Travel to Taipei, Taiwan related to field ion microscope studies 
of surface diffusion and cluster nucleation]: Foreign trip re- 
port, March 27—April 3, 1993, 18:20210 (R;US) 

[Travel to United Kingdom and France regarding application of 
thin-film ferroelectrics and solid films and surfaces]: Foreign 
trip report, June 19—July 4, 1992, 18:20213 (R;US) 

Anisotropy 

Anisotropy in the transport measurements of YBagCu307 with 
Y2BaCuOs inclusions in applied magnetic field, 18:20376 
(RA;DK) 

Antireflection Coatings 

A new method of designing multilayer optical thin film coatings, 

18:22179 (R;IN) 
Crystal Growth 

Growth and properties of a-axis oriented YBaCuO films, 

18:22227 (RA;DK) 
Cubic Lattices 

Functional properties of single crystals and laser deposited thin 

films of cubic BKBO superconductors, 18:20365 (RA;DK) 
Deposition 

Deposition, characterization, and electronic applications of 
YBa2Cu307 thin films, 18:22259 (R;DK) 

[lon beams and ion implantation studies at France and Portu- 
gal]: Foreign trip report, March 18-30, 1992, 18:19400 (R;US) 

Design 

A new method of designing multiiayer optical thin film coatings, 

18:22179 (R;IN) 
Diffusion 

Surface diffusion: Atomistics and surface morphology (Summary 

of MRS Symposium B panel discussion), 18:20215 (R;US) 
Electronic Structure 

Interaction of high and low T.-phases in thin multiphase Bi-Sr- 
Ca-Cu-O films, 18:20386 (RA;DK) 

When are thin films of metals metallic?, 18:20238 (R;US) 

Epitaxy 

Epitaxial growth of high-T, superconducting BizSr2CaCuzOg,, 
thin films on MgOQ(001), LaAlO,(001), and NdGaO,(001), 
18:20369 (RA;DK) 

The MBE grown BiSrCaCuO thin films for the S-N electrical 
switches, 18:20381 (RA;DK) 

Fabrication 

Y-Ba-Cu-O high T, superconductor thin film preparation by RF 
sputtering and electron beam irradiation, 18:20439 (RA;DK) 

Y-Ba-Cu-O thin films produced by laser ablation and by co- 
evaporation techniques, 18:20372 (RA;DK) 

Grain Boundaries 

Grain boundaries in YBaCuO thin films: A semiconductor?, 

18:20360 (RA;DK) 
Magnetic Flux 

Investigation of magnetic flux noise in thin-films of high- 

temperature superconductors, 18:20371 (RA;DK) 
Magnetoresistance 

Negative magnetoresistance in YBa2Cu307_, thin films, 

18:20378 (RA;DK) 
Meetings 

Surface diffusion: Atomistics and surface morphology (Summary 

of MRS Symposium B panel discussion), 18:20215 (R;US) 
Microstructure 

Surface diffusion: Atomistics and surface morphology (Summary 

of MRS Symposium B panel discussion), 18:20215 (R;US) 
Resonators 

Josephson soliton oscillators coupled to a superconducting thin 

film resonator, 18:22255 (RA;DK) 





Silver 

interfacial structure of Ag contacts to a- and c-axis oriented thin 

films of YBagCu307_ 5, 18:22257 (RA;DK) 
Sputtering 

In-situ superconducting Y-Ba-Cu-O thin films by on-axis oblique 

incident RF magnetron sputtering, 18:20438 (RA;DK) 
Stoichiometry 
Hydrogen induced oxygen nonstoichiometry of the Y2BaCuOs, 
18:20380 (RA;DK) 
Superconductivity 
Superconductivity in thin film multilayers, 18:20368 (RA;DK) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOBACILLUS FERROXIDANS 

Electrochemistry of Thiobacillus ferrooxidans reactions with 
pyrite: Final report, 18:18688 (R;US) 

Enzymes of respiratory iron oxidation: Progress report, March 
1990—June 1992, 18:21344 (R;US) 

Microbial reduction of SOz and NO, as a means of by- product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, June 11, 
1992—September 11, 1992, 18:19503 (R;US) 

THIOETHERS 
See SULFIDES 
THIOPHENE 

Thermodynamic properties for polycyclic systems by 
non-calorimetric methods: Progress report, August 1, 1992-— 
September 30, 1993, 18:20556 (R;US) 

THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THORIUM 

Characteristics of thorium loaded fusion-fission hybrid system- 
14 MeV neutron transport in thorium, 18:22454 (IA;IN) 

Comprehensive study of thorium as an energy source in the 
21% century, 18:19693 (IA;IN) 

Extraction and refining of thorium, 18:18935 (IA;IN) 

Modeling vertical and horizontal solute transport for the Weldon 
Spring Site Remedial Action Project, 18:19007 (R;US) 

Overview of thorium utilization programme in India, 18:18933 
(IA;IN) 

Potential use of thorium through fusion breeders in the Indian 
context, 18:22452 (IA;IN) 

Production and fabrication of thorium fuels at BARC, 18:18934 
(IA;IN) 

Reprocessing of 
18:18971 (IA;IN) 

Studies on biokinetics and radiation safety aspects of thorium, 
18:21631 (IA;IN) 

Study on the use of macroporous cation exchange resins for the 
separation and purification of uranium from thorium, 18:18955 
(R;IN) 

Thermochemical study of thorium and thorium-uranium mono- 
carbides, 18:20327 (IA;IN) 

Thoria target element failures, 18:19820 (R;US) 

Thorium experiments in LOTUS facility at EPFL, Lausanne, 
Switzerland, 18:22455 (IA;IN) 

[Thorium production], 18:19789 (R;US) 

THORIUM 232 TARGET 

Angular distribution of transfer products in sup(12)C, 
16, sup(232)Th reactions at near barrier energies, 18:22034 
(1A;IN) 

Charge distribution in 79 MeV sup(12)C induced fission of 
sup(232)Th, 18:22044 (IA;IN) 

Effect of pre-fission neutron emission on the interpretation of 
fragment angular distributions, 18:22046 (IA;IN) 

Kinetic energy dependence of fission fragment angular momen- 
tum, 18:22042 (IA;IN) 

Measurement of fast neutron nuclear data of sup(232)Th, 
18:22077 (IA;IN) 

Measurement of fission fragment angular correlation for 
sup(19)F+sup(232)Th system at 107 MeV and 95 MeV, 
18:22047 (IA;IN) 

Performance of the ISOL ion-source in the on-line : some new 
and surprising observations, 18:20856 (IA;IN) 


irradiated thorium: Indian experience, 


THULIUM 170 


Sup(232)Th total neutron cross section from 0.1 to 20 MeV, 

18:22049 (1A;IN) 
THORIUM 234 

Determination of distribution coefficients for ** Cs, ®° Co and 
234 Th radionuclides in Pinheiro river sediment, 18:21307 
(|;BR;In Portuguese) 

Multiple measurement of the coupling between benthic carbon 
fluxes and bioturbation activity during the “spring bloom”: 
Progress report 1992, 18:21296 (R;US) 

THORIUM CARBIDES 

Thermochemical study of thorium and thorium-uranium mono- 

carbides, 18:20327 (IA;IN) 
THORIUM COMPLEXES 

Contribution to the study of the phosphoric complexes of U-6, 
Th-4 and of Cd-2 in concentrate phosphoric acid, 18:20620 
(I;MA;!n French) 

Research on solvent extraction process for reprocessing of Th- 
U fuel from HTGR, 18:18958 (R;CN;In Chinese) 

THORIUM CYCLE 

Actinide production analysis for Th/sup(233)U cycle LWR [Light 
Water Reactor], 18:19561 (IA;IN) 

Methods and results of evaluation of nuclear data for thorium 
cycle development, 18:19634 (IA;IN) 

Overview of thorium utilization programme in India, 18:18933 
(IA;IN) 

Thorium in the Indian HWR [Heavy Water Reactor], 18:19586 
(IA;IN) 

THORIUM ISOTOPES 

See also THORIUM 234 

Theory of rotational population patterns in heavy-ion transfer re- 
actions: Even-even thorium nuclei, 18:22087 (R;US) 

THORIUM NITRIDES 

A preparation method of thorium nitrides and their oxidation be- 

havior, 18:20325 (1A;!IN) 
THORIUM OXIDES 

A preparation method of thorium nitrides and their oxidation be- 
havior, 18:20325 (IA;IN) 

Design and irradiation experience with thorium bundles in 
MAPS [Madras Atomic Power Station], 18:19588 (IA;IN) 

Fabrication of FBTR thoria blanket assemblies at NFC, Hyder- 
abad, 18:19603 (IA;IN) 

Gelation studies for the preparation of thoria and thoria 10% 
urania microspheres using internal gelation process, 
18:20326 (IA;IN) 

Production and fabrication of thorium fuels at BARC, 18:18934 
(IA;IN) 

Thoria target element failures, 18:19820 (R;US) 

THORIUM REACTORS 
Activities in research committee on thorium-fuelled nuclear reac- 
tors of the Atomic Energy Society of Japan, 18:18969 (IA;IN) 
THORIUM X 
See RADIUM 224 
THR REACTOR 

A study on the instability of the dynamic process in a 5 MW nu- 
clear heating reactor, 18:19640 (R;CN;in Chinese) 

Comprehensive utilization with low-temperature heating reactor, 
18:19641 (R;CN;In Chinese) 

THREE MILE ISLAND-2 REACTOR 

Examination and evaluation of TMI-2 transmitters CF-1-PT4 and 

CF-2-LT4: Volume 3, 18:19922 (R;US) 
THREE-BODY PROBLEM 

Geometrical effects on final state interaction in three body 

break-up experiments, 18:22029 (IA;IN) 
THRESHOLD DETECTORS 
An approach to particle identification at an asymmetric B fac- 
tory, 18:21047 (RA;US) 
THROMBOCYTES 
See BLOOD PLATELETS 
THRUSTERS 
Transient tests on an MHD thruster, 18:20135 (R;US) 
THULIUM 170 

Production of Polonium 210, Thulium 170, and Iridium 192 in a 

Hanford production pile, 18:19846 (R;US) 
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THULIUM PHOSPHATES 


THULIUM PHOSPHATES 
The electronic and magnetic properties of RPO,: 
18:20540 (RA;US) 
TIGHT SANDS 
See SANDSTONES 
TIME PROJECTION CHAMBERS 
[High-energy electron-positron interactions}: Final report, 
18:20995 (R;US) 
TIME-OF-FLIGHT MASS SPECTROMETERS 
Development of mass spectrometry detectors, 18:21380 (RA;US) 
TIME-OF-FLIGHT SPECTROMETERS 
See also TIME-OF-FLIGHT MASS SPECTROMETERS 
Time-of-flight, 18:22160 (RA;US) 
TIME-SERIES ANALYSIS 
Chaotic time series prediction using artificial neural networks, 
18:22557 (R;US) 
TIN 
Evaluation of neutron data for natural tin, 18:21999 (RA;CN) 
Resonance ionization spectroscopy: A new analytical technique 
for genome mapping and sequencing, 18:20497 (RA;US) 
TIN 120 TARGET 
Electromagnetic dissociation of relativistic °°Si by nucleon emis- 
sion, 18:22009 (R;US) 
TIN 128 
Charge distribution in low energy fission of actinides, 18:22043 
(IA;IN) 
TIN ALLOYS 
See also ALLOY-ZR98SN-4 
A maskless flip-chip solder bumping technique, 18:20290 (R;US) 
Study of ion-beam mixture in Sn-Ti system by the RBS method, 
18:22196 (IA;RU;In Russian) 
TIN ISOTOPES 
See also TIN 128 
The structure of neutron deficient Sn isotopes, 18:21958 (R;NO) 
TITANATES 
Study of HTS multilayer crystal structure by average energy ion 
scattering, 18:20332 (IA;RU;In Russian) 
TITANIUM 
Corrosion by arsenic vapor at 700deg C, 18:20272 (R;DE;In 
German) 
Evaluation of neutron data for natural titanium, 18:21988 (RA;CN) 
K-shell ionization cross sections for low Z elements (1<Z<22) by 
protons in the energy range 0.5 to 2.5 MeV, 18:22074 (IA;IN) 
TITANIUM 48 TARGET 
K sup(+) production in heavy ion collision at far subthreshold 
beam energy, 18:22040 (IA;IN) 
TITANIUM 52 
Shell model - IBM correspondence and IBM interpretation of 54 
Ti, 18:21961 (R;AU) 
TITANIUM ALLOYS 
Statics of phase transformation in Ni-Al, Ni-Ti and Cu-Zn: A first 
principles study, 18:20295 (R;US) 
Study of ion-beam mixture in Sn-Ti system by the RBS method, 
18:22196 (IA;RU;In Russian) 
Titanium alloys milling assistance by high pressure lubricoolant 
jet: Final report, 18:20242 (R;US) 
Use of ion beams for investigation of solid state reactions in W-Ti 
binary metallic layers on silicon, 18:20270 (IA;RU;In Russian) 
TITANIUM ARSENIDES 
See TITANIUM COMPOUNDS 
TITANIUM CARBIDES 
Preparation, properties, and application characteristics of 
metastable layers of the Ti-Si-C-N system, 18:20336 (R;DE;In 
German) 
Radiation damage of transition metal carbides: Final technical 
report, 18:20315 (R;US) 
TITANIUM COMPOUNDS 
See also TITANATES 
TITANIUM CARBIDES 
TITANIUM NITRATES 
TITANIUM NITRIDES 
TITANIUM OXIDES 
Treatment of contaminated wastewater at Oak Ridge National 
Laboratory, 18:19027 (R;US) 
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TmPOg,, 


TITANIUM IONS 
Observation of Ti XX! line radiation in ECH plasmas, 18:22309 
(RA;US) 
TITANIUM NITRATES 
Preparation, properties, and application characteristics of 
metastable layers of the Ti-Si-C-N system, 18:20336 (R;DE;In 
German) 
TITANIUM NITRIDES 
lon-beam-assisted deposition of 
18:20313 (R;US) 
TITANIUM OXIDES 
Development of an inert ceramic anode to reduce energy 
consumption in magnesium production: Technical progress re- 
port, January 1, 1992—December 31, 1992, 18:20318 (R;US) 
Grain boundaries in complex oxides: Technical progress report, 
18:20314 (R;US) 
Microwave sintering of nanophase ceramics without concomi- 
tant grain growth, 18:20355 (PA;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TNT 
lon Mobility Spectroscopy as a means of detecting explosives in 
soil samples, 18:21098 (R;US) 
TOKAMAK DEVICES 
See also ADITYA TOKAMAK 
ALCATOR DEVICE 
ASDEX TOKAMAK 
COMPACT IGNITION TOKAMAK 
DOUBLET-3 DEVICE 
FT TOKAMAK 
ITER TOKAMAK 
JET TOKAMAK 
JT-60U TOKAMAK 
NET TOKAMAK 
PLT DEVICES 
SPHEROMAK DEVICES 
TEXT DEVICES 
TFR TOKAMAK 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 


wear-resistant coatings, 


a Codes 
ASPECT: An advanced specified-profile evaluation code for 
tokamaks, 18:22498 (R;US) 
Charged-Particle Transport 
Cross field ion motion at sawtooth crash, 18:22335 (R;JP) 
Current-Drive Heating 

Review of Japanese results on heating and current drive, 

18:22386 (R;JP) 
Divertors 

A survey of problems in divertor and edge plasma theory, 
18:22429 (R;US) 

Confinement scalings for the ASDEX L-mode in different diver- 
tor configurations, 18:22370 (RA;DE) 

Drift Instability 

Atomic physics effects on tokamak edge drift-tearing modes, 

18:22390 (R;US) 
Ecr Heating 

A 1 MW free electron maser for fusion applications, 18:22514 
(R;US) 

Accessibility study on a high density noncircular tokamak by ray 
tracing, 18:22311 (RA;US) 

Dependence of ECH deposition profile on the modeling of inci- 
dent wave energy, 18:22310 (RA;US) 

ECRH studies in CLEO tokamak, 18:22303 (RA;US) 

Poloidal field measurements during transient phenomena on 
MTX: Sawtooth perturbations and the effect of ECH on dis- 
ruptions, 18:22408 (R;US) 

The 2MW ECRH system for COMPASS, 18:22307 (RA;US) 





Equilibrium Plasma 

Magnetohydrodynamic stability of internal kink modes in toka- 
maks: application of an equilibrium code using bicubic finite 
elements, 18:22383 (R;CH) 

Evaluation 
ASPECT: An advanced specified-profile evaluation code for 
tokamaks, 18:22498 (R;US) 
Harmonics 
ECRH studies in CLEO tokamak, 18:22303 (RA;US) 
High-Frequency Heating 

Review of Japanese results on heating and current drive, 
18:22386 (R;JP) 

icr Heating 

Fundamental studies of fusion plasmas: Annual performance 
report, 18:22269 (R;US) 

ICRF power limitation relation to density limit in ASDEX, 
18:22368 (RA;DE) 

Kink instability 

Magnetohydrodynamic stability of internal kink modes in toka- 
maks: application of an equilibrium code using bicubic finite 
elements, 18:22383 (R:CH) 

Lower Hybrid Current Drive 

Change of internal inductance and anisotropy during lower hy- 

brid current drive in ASDEX, 18:22363 (RA;DE) 
Magnetic Confinement 

Decomposition into eigenmodes: a novel approach to charac- 
terize plasma confinement in a tokamak, 18:22380 (R;CH;In 
French) 

Poloidal field measurements during transient phenomena on 
MTX: Sawtooth perturbations and the effect of ECH on dis- 
ruptions, 18:22408 (R;US) 

Magnetic Fields 

What is the limiting polarization of electron cyclotron emission 

leaving a fusion plasma?, 18:22297 (RA;US) 
Magnetohydrodynamics 

Magnetohydrodynamic stability of internal kink modes in toka- 
maks: application of an equilibrium code using bicubic finite 
elements, 18:22383 (R;CH) 

Mathematical Models 

Dependence of ECH deposition profile on the modeling of inci- 

dent wave energy, 18:22310 (RA;US) 
Meetings 

ASDEX contributions to the 19th European conference on con- 
trolled fusion and plasma heating (Innsbruck, June 29 to July 
3, 1992). - ASDEX contributions to the 10th PSI conference 
(Monterey, USA, March 30 to April 3, 1992), 18:22361 (R;DE) 

W7-AS/W7-X contributions to the 19th European conference on 
controlled fusion and plasma heating (Innsbruck, June 29 to 
July 3, 1992). - W7-AS contributions to the 10th PSI conference 
(Monterey, USA, March 30 to April 3, 1992), 18:22336 (R;DE) 

Non-inductive Current Drive 
The 2MW ECRH system for COMPASS, 18:22307 (RA;US) 
Pellet injection 

[Travel to Italy to deliver a talk “A twenty barrel pellet injector for 
the Alcator C tokamak”}: Foreign trip report, September 19- 
24, 1992, 18:22441 (R;US) 

Photon-Electron Interactions 

Velocity space diffusion of electrons induced by a beam of elec- 
tron cyclotron waves of finite size in toroidal geometry, 
18:22313 (RA;US) 

Plasma Confinement 

Attempt to model the edge turbulence of a tokamak as a ran- 
dom superposition of eddies, 18:22365 (RA;DE) 

Characteristic features of density fluctuations associated with 
the L-H-transition in the ASDEX tokamak, 18:22362 (RA;DE) 

Confinement scalings for the ASDEX L-mode in different diver- 
tor configurations, 18:22370 (RA;DE) 

H-mode power threshold in ASDEX, 18:22366 (RA;DE) 

Influence of divertor geometry and boronization on ELM-free H- 
mode confinement in ASDEX, 18:22367 (RA;DE) 

Reflectometry measurements of the m=1 satellite mode in L- 
and H-mode plasmas in ASDEX, 18:22369 (RA;DE) 

Plasma Density 

ICRF power limitation relation to density limit in ASDEX, 

18:22368 (RA;DE) 


TORNADOES 


Plasma Diagnostics 
Density, potential and temperature fluctuations in Wendelstein 
7-AS and ASDEX, 18:22342 (RA;DE) 
Plasma Disruption 
ICRF power limitation relation to density limit in ASDEX, 
18:22368 (RA;DE) 
Plasma Instability 
Attempt to model the edge turbulence of a tokamak as a ran- 
dom superposition of eddies, 18:22365 (RA;DE) 
Pressure and inductance effects on vertical stability of shaped 
tokamaks, 18:22381 (R;CH) 
Reflectometry measurements of the m=1 satellite mode in L- 
and H-mode plasmas in ASDEX, 18:22369 (RA;DE) 
Plasma Radial Profiles 
Pressure and inductance effects on vertical stability of shaped 
tokamaks, 18:22381 (R;CH) 
Plasma Scrape-Off Layer 
A study of the SOL density profile behavior in ASDEX, 18:22364 
(RA;DE) 
On stationary flow in the boundary region of toroidal systems, 
18:22356 (RA;DE) 
Physics of tokamak scrape-off layer confinement, 18:22509 
(R;US) 
Plasma Simulation 
User's manual of Tokamak Simulation Code, 18:22373 (R;JP;in 
Japanese) 
Rotating Plasma 
Characteristic features of density fluctuations associated with 
the L-H-transition in the ASDEX tokamak, 18:22362 (RA;DE) 
Scaling Laws 
Particle and energy transport scalings in the ASDEX scrape-off 
layer, 18:22371 (RA;DE) 
Shear 
What is the limiting polarization of electron cyclotron emission 
leaving a fusion plasma?, 18:22297 (RA;US) 
Tearing Instability 
Atomic physics effects on tokamak edge drift-tearing modes, 
18:22390 (R;US) 
Thermonuclear Reactor Fueling 
Initial deuterium pellet experiments on FTU, 18:22416 (R;US) 
Wave Propagation 
What is the limiting polarization of electron cyclotron emission 
leaving a fusion plasma?, 18:22297 (RA;US) 
TOKAMAK FONTENAY-AUX-ROSES 
See TFR TOKAMAK 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
Neutron transport for ignitor neutron diagnostics, 18:22281 (R;IT) 
TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TOP PARTICLES 
CDF, recent results and future prospects, 18:21921 (RA;JP) 
CP odd observables for the t t-bar system produced at p p-bar 
and pp colliders, 18:21903 (R;AU) 
Top quark polarization and T-odd spin correlations as tools for 
testing (non) Standard Model predictions, 18:21901 (R;AU) 
TOPOLOGICAL MAPPING 
Heat flows and harmonic maps with a free boundary, 18:21706 
(R;XA) 
The heat flows and harmonic maps from complete manifolds 
into generalized regular balls, 18:21707 (R;XA) 
TOPOLOGY 
Lattice gas hydrodynamics: Theory and simulations: Final re- 
port, [February 1, 1989—March 31, 1991], 18:21746 (R;US) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
[Phase Ill Limiter-Tore Supra Project]: Foreign trip report, Octo- 
ber 6—-November 11, 1992, 18:22438 (R;US) 
TORNADOES 
Doppler-radar wind-speed measurements in tornadoes: A com- 
parison of real and simulated spectra, 18:22525 (R;US) 


ERA Vol. 18, No. 7 941 





TOTAL-ABSORPTION SPECTROMETERS 


TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOXIC MATERIALS 
Statistical sampling and chemical analysis of complex weapon 
components, 18:19166 (R;US) 
TPC 
See TIME PROJECTION CHAMBERS 
TRACER TECHNIQUES 
Aespoe Hard Rock Laboratory: Evaluation of the combined 
longterm pumping and tracer test (LPT2) in borehole KASO6, 
18:21266 (R:SE) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRADE (NUCLEAR) 
See NUCLEAR TRADE 
TRAINING 
Evaluation of Injury/Iliness Recordkeeping pilot course taught in 
Aiken, South Carolina, September 17, 1992, 18:19333 (R;US) 
TSORT: Nuclear Plant Training Task Assignment, 18:22587 
(CM;US) 
US Department of Energy Teacher Research Associates Pro- 
gram: Profile and survey of 1990-1991 participants (Contains 
a bibliography.), 18:20007 (R;US) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANSCRIPTION FACTORS 
Carotenoid biosynthesis in bacteria: In vitro studies of a crt/bch 
transcription factor from Rhodobacter capsulatus and 
carotenoid enzymes from Erwinia herbicola, 18:21351 (R;US) 
TRANSDUCERS 
Transient response of embedded thermocouples: Revision 1, 
18:19692 (R;US) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFER REACTIONS 
See also PICKUP REACTIONS 
Theory of rotational population patterns in heavy-ion transfer re- 
actions: Even-even thorium nuclei, 18:22087 (R;US) 
TRANSFORMERS 
50-60 kV stations (Transformer station design), 18:19984 
(R;DK;in Danish) 
TRANSIENTS 
Calvert. Clifis RELAPS/MOD3/SCDAP plant deck, 18:19547 
(R;US) 
TRANSISTORS 
See also MOS TRANSISTORS 
Charge separation in bipolar transistors, 18:21059 (R;US) 
TRANSIT-TIME MAGNETIC PUMPING 
Full-wave simulations of current profiles for fast magnetosonic 
wave current drive, 18:22377 (R;GB) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
HAFNIUM 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
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NIOBIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 
Theoretical hyperfine structure constants for transition metal 
atoms and ions: Progress report, 18:22108 (R;US) 
[Non-empirical interatomic potentials for transition metals}: 
Progress report, 18:20245 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITION RADIATION 
Observation of Ti XXI line radiation in ECH plasmas, 18:22309 
(RA;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSMUTATION 
[Japan/US Actinides Program]: Foreign trip report, January 18— 
27, 1993, 18:21933 (R;US) 
Accelerator Breeders 
Reactor aspects of electronuclear transmutation of actinides in 
the heavy water high flux blankets. Analysis of problems, 
18:20852 (RA;XA) 
Accelerators 
Partitioning and transmutation research and development pro- 
gram (OMEGA) in Japan, 18:19106 (RA;XA) 
Status of work on transmutation in Switzerland: Summary, 
18:19108 (RA;XA) 
Actinide Burner Reactors 
Homogeneous recycling of minor actinides in an EFR type fast 
reactor, 18:19597 (RA;XA) 
Partitioning and transmutation research and development pro- 
gram (OMEGA) in Japan, 18:19106 (RA;XA) 
The proposed fuel cycle of the actinide burning fast reactor 
DOVITA: Summary, 18:19110 (RA;XA) 
Bn-800 Reactor 
Role of fast reactors in reduction of long lived waste, 18:19103 
(RA;XA) 
Scientific research program on actinide transmutation by use of 
fast reactors, 18:19109 (RA;XA) 
Bor-60 Reactor 
Scientific research program on actinide transmutation by use of 
fast reactors, 18:19109 (RA;XA) 
Efficiency 
Status of transmutation, 18:19104 (RA;XA) 
Fast Reactors 
A concept of specialized fast reactor for minor actinide burning 
18:19600 (RA;XA) 
Experimental investigations concerning the problem of minor 
actinide transmutation, 18:19599 (RA;XA) 
Radwaste transmutation in nuclear reactors, 18:19595 (RA;XA) 
Fbr Type Reactors 
Minor actinides recycling in an EFR type fast neutron reactor, 
18:19647 (RA;XA) 
Status of minor actinide transmutation study at CRIEPI, 
18:19107 (RA;XA) 
Status of work on transmutation in Switzerland: Summary, 
18:19108 (RA;XA) 
Lmfbr Type Reactors 
Characteristics of TRU transmutation in an LMFBR, 18:19598 
(RA;XA) 
Long lived wastes transmutation studies in France, 18:19105 
(RA;XA) 
Physics considerations in the design of liquid metal reactors for 
transuranium element consumption, 18:19594 (RA;XA) 
Meetings 
Use of fast reactors for actinide transmutation: Proceedings of a 
specialists meeting held in Obninsk, Russian Federation, 22- 
24 September 1992, 18:19102 (R;XA) 





Target Chambers 

Reactor aspects of electronuclear transmutation of actinides in 
the heavy water high flux blankets. Analysis of problems, 
18:20852 (RA;XA) 

Thermal Reactors 
Radwaste transmutation in nuclear reactors, 18:19595 (RA;XA) 
TRANSPORT 
See also WASTE TRANSPORTATION 
Disposal of Rocky Flats residues as waste, 18:19157 (R;US) 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT INSURANCE 
See INSURANCE 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
Nondimensional transport studies in TFTR, 18:22399 (R;US) 
TRANSPORTATION SECTOR 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report eleven, 
Evaluation of a potential wood-to-ethanol process, 18:20193 
(R;US) 

Panel 3 - characterization, 18:20402 (RA;US) 

Panel 4 - applications to transportation, 18:20403 (RA;US) 

TRANSPORTATION SYSTEMS 

Introduction, 18:20175 (RA;US) 

Potential transportation accidents and nearby facility accidents 
at the proposed New Production Reactor, Savannah River 
site: Lawrence Livermore National Laboratory New Produc- 
tion Reactors Project, 18:19959 (R;US) 

TRANSPOSONS 
A reliable DNA template preparation protocol for plasmids with 
transposon insertions, 18:21397 (RA;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 

Characteristics of TRU transmutation in an LMFBR, 18:19598 
(RA;XA) 

Simultaneous extraction of TRUs, 9°Sr, and °°Tc, 18:19000 
(RA;US) 

[Travel to Japan to review PNC’s activities in separations and 
transmutation]: Foreign trip report, July 19-24, 1992, 
18:19139 (R;US) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREES 

See also SPRUCES 

Biochemical and microstructural investigations on leaf organs of 
beech trees and spruces within the framework of the projects 
‘Fumigation experiment Kettwig’ and 'Open-top chamber 
experiment Eggegebirge’ of the 'Landesanstalt fuer Immis- 
sionsschutz’ (LIS), 18:21672 (IA;DE;in German) 

Indicators of soil-related stress, 18:21658 (IA;DE;In German) 

Soils Newsletter. V. 15, no. 2, 18:21593 (1;XA) 

The concentration of radionuclides and metals in vegetation ad- 
jacent to and in the SRL Seepage Basins, 18:21338 (R;US) 

Vegetation growth patterns on six rock-covered UMTRA Project 
disposal cells, 18:19231 (R;US) 

TRIBOLOGY 

Ceramics Technology Project database: September 1991 
summary report (Materials for piston ring-cylinder liner for ad- 
vanced heat/diesel engines.), 18:20353 (R;US) 

Introduction, 18:20175 (RA;US) 

TRIBUTYL PHOSPHATE 

See TBP 


TRYPSIN 


TRIGLYCERIDES 
Control of triacylglycerol biosynthesis in plants: 
progress report, 18:21345 (R;US) 

TRINITROTOLUENE 

See TNT 
TRIPLET PARTICLES 

See QUARKS 
TRISTAN PROJECT 

See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 

TRISTAN accelerator, 18:20927 (RA;JP) 
TRITIATED WATER 

See TRITIUM OXIDES 
TRITIUM 

A probability model: Tritium release into the coolant of a light 
water tritium production reactor, 18:19892 (R;US) 

A review of tritium monitoring capabilities for application in efflu- 
ent monitoring, process control monitoring and environmental 
surveillance for the New Production Reactors Program, 
18:19741 (R;US) 

Calculation of van der Waals bound states for hydrogen iso- 
topes, 18:20490 (RA;US) 

Environmental report for 1991, 18:21269 (R;US) 

Exchange of tritium between water and vapor: Final report, 
18:20557 (R;US) 

Exotic atoms: Technical progress report, February 1, 1992- 
January 31, 1993 (Univ. of Wyoming, Laramie, Wyoming), 
18:22138 (R;US) 

In-reactor performance of LWR-type tritium targe rods, 18:19568 
(R;US) 

Qualification of a Tritium-Producing Target for the light water re- 
actor application, 18:19893 (R;US) 

Recommended radiological controls for tritium operations, 
18:21650 (R;US) 

Removal of deuterium from flowing nitrogen by SAES St 198, 
18:20684 (R;US) 

Second international comparison on measuring techniques of 
tritium production rate for fusion neutronics experiments 
(ICMT-2), 18:22486 (R;JP) 

Separations Areas: Savannah River Plant history, July 1954— 
December 1972, 18:19773 (R;US) 

[Mass spectrometer tritium analysis]: Trip report, October 31, 
1951—November 2, 1951, 18:20474 (R;US) 

TRITIUM OXIDES 

SEAMIST soil sampling for tritiated water: First year’s results: 

Revision 1, 18:21270 (R;US) 
TRITIUM RECOVERY 

Evaluation of nuclear quantities and tritium release from ceramic 
blanket breeder irradiation experiments at the HFR-Petten, 
18:22471 (IA;DE) 

TRITIUM TARGET 
Producing »—d and y»~t in vacuum, 18:22267 (R;US) 
TRITON REACTIONS 
Study of the continuous spectrum of ®Li and the reaction t@He,d)a 
by the algebraic version of the RGM, 18:21973 (R;UA) 
TRITONS 
The evaluation of triton neutron data, 18:21979 (RA;CN) 
TROPICAL REGIONS 
Central Equatorial Pacific Experiment (CEPEX): Design docu- 
ment, 18:21165 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUEX PROCESS 

Development and demonstration of the TRUEX solvent extrac- 
tion process, 18:19005 (R;US) 

Pretreatment of neutralized cladding removal waste (NCRW) 
sludge - results of FY 1991 studies, 18:19149 (R;US) 

TRX-1 
See REVERSE-FIELD PINCH 
TRYPSIN 

Laue diffraction protein crystallography at the National Syn- 

chrotron Light Source, 18:21341 (R;US) 


Technical 
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TSL PROCESS 


TSL PROCESS 
Assessment of coal liquids as refinery feedstocks, 18:18687 
(R;US) 
TTMP 
See TRANSIT-TIME MAGNETIC PUMPING 
TUBES 

See also GUIDE TUBES 

Interpretation of photo-desorption data in a diffusion model and 
application to candidate SSC beam tube surfaces, 18:20914 
(R;US) 

Investigation of properties and performance of ceramic compos- 
ite components, 18:18721 (RA;US) 

Nuclear metallurgy lectures, Chapter 17, 18:20261 (R;US) 

Precision of source response inside dimpled HAD brass tubes, 
18:20835 (R;US) 

Stress corrosion cracking of steam generator tube and primary 
pipe in PWR type nuclear power plants, 18:19543 (R;CN;in 
Chinese) 

Three-dimensional model for CVI fabrication of disk and tube 
shaped components, 18:18720 (RA;US) 

[Travel to Germany for presentation of papers on advanced 
pressure vessel, piping, and tubing materials]: Foreign trip re- 
port, May 30—June 6, 1992, 18:19496 (R;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Dependence of radionuclide sorption on sample grinding, sur- 
face area, and water composition, 18:19128 (R;US) 

Diffusion of sorbing and non-sorbing radionuclides (Yucca 
Mountain Project), 18:19130 (R;US) 

Drift emplaced waste package thermal response, 18:19188 
(R;US) 


Engineered barrier environment, Yucca Mountain, 18:19184 
(R;US) 


Experimenta! studies of the dynamical behavior of geological 
materials associated with hydro plus, 18:21110 (RA;US) 


Grain density measurements on zeolitized tuff, 18:21119 (RA;US) 
Large-scale in situ heater tests for hydrothermal characterization 

at Yucca Mountain (Yucca Mountain Project), 18:19189 (R;US) 
Modeling gravity-driven fingering in rough-walled fractures using 


modified percolation 
18:19168 (R;US) 

Neptunium retardation with tuffs and groundwaters from Yucca 
Mountain (Yucca Mountain Project), 18:19129 (R;US) 

New three-dimensional far-field potential repository thermome- 
chanical calculations: Yucca Mountain Site Characterization 
Project, 18:19161 (R;US) 

Scenario development for performance assessment: 
questions for the near-field modelers, 18:19167 (R;US) 

Scientific investigation plan for initial engineered barrier system 
field tests, 18:19182 (R;US) 

The influence of strain rate and sample inhomogeneity on the 
moduli and strength of welded tuff, 18:21696 (R;US) 

TUMORS 
See NEOPLASMS 
TUNDRA 

Carbon and nitrogen isotope studies in an arctic aquatic ecosys- 
tem, 18:21291 (R;US) 

Carbon and nitrogen isotope studies in an arctic ecosystem, 
18:21218 (R;US) 

Energy flow in an arctic aquatic ecosystem, 18:21292 (R;US) 

TUNGSTEN 

Corrosion by arsenic vapor at 700deg C, 18:20272 (R;DE;In 
German) 

Neutron data theoretical calculation and evaluation for natural 
tungsten, 18:22002 (RA;CN) 

TUNGSTEN 162 

Spectroscopy of very neutron-deficient hafnium and tungsten 

isotopes, 18:21935 (R;AU) 
TUNGSTEN ALLOYS 
See also TUNGSTEN BASE ALLOYS 


High strength and density tungsten-uranium alloys, 18:20283 
(PA;US) 


theory (Yucca Mountain Project), 


Some 
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Use of ion beams for investigation of solid state reactions in W-Ti 

binary metallic layers on silicon, 18:20270 (IA;RU;In Russian) 
TUNGSTEN BASE ALLOYS 

A history of tungsten- and molybdenum-base alloys, 18:20241 
(R;US) 

TUNGSTEN COMPLEXES 

[Metal alkoxides—models for metal oxides: Alkoxide ligands in 
early transition metal organometallic chemistry]: Progress re- 
port, 18:20548 (R;US) 

TUNGSTEN ORES 

Bibliographic study on the recovery tungsten: Etude bibli- 
ographique sur la recuperation du tungstene, 18:20231 
(R;DZ;In French) 

TUNGSTEN SULFIDES 
Dry film lubricant evaluation: Final report, 18:20426 (R;US) 
TUNNELS 

Seismic evaluation of an underground reinforced concrete tun- 

nel, 18:20681 (R;US) 
TURBINE BLADES 

Advanced turbine design for coal-fueled engines: Phase 1, Ero- 
sion of turbine hot gas path blading: Final report, 18:20177 
(R;US) 

Fatigue life prediction for wind turbines: A case study on loading 
spectra and parameter sensitivity, 18:19487 (R;US) 

Nondestructive testing of high-temperature alloys by small angle 
neutron scattering (SANS), 18:20713 (R;DE;in German) 

TURBOMOLECULAR PUMPS 
4 survey on technical problems in designing high-speed rotors 
with developing materials, 18:22478 (R;JP;In Japanese) 
TURBULENCE 
The onset of vortex turbulence, 18:22152 (R;US) 
TURBULENT FLOW 

Reynolds stress model, algebraic stress model, and k-e model, 
18:20704 (R;Dk) 

Towards a better hydro for dynamic mix calculations, 18:20701 
(R;US) 

Turbulence modelling of confined swirling flows, 18:20705 (R;DK) 

TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TURTLES 

Constraints of bioenergetics on the ecology and distribution of 
vertebrate ectotherms: Final report, 1 September 1988-30 
June 1990, 18:21221 (R;US) 

TVA 
See TENNESSEE VALLEY AUTHORITY 
TVO-1 REACTOR 

Monitoring of radionuclides in the environs of Finnish nuclear 

power plants in 1989-1990, 18:19757 (R;Fl) 
TVO-2 REACTOR 

Monitoring of radionuclides in the environs of Finnish nuclear 

power plants in 1989-1990, 18:19757 (R;Fl) 
TWO-PHASE FLOW 

A computational model for coal transport and combustion: 
Quarterly technical progress report, December 1, 1992- 
February 28, 1993, 18:18782 (R;US) 

A study of two-phase flow stability during the accident of PWR 
operation of nuclear heating reactors with natural circulation, 
18:19638 (R;CN;In Chinese) 

A theoretical model! for measuring mass flowrate and quality of 
two phase flow by the noise of throttling set, 18:20686 
(R;CN;In Chinese) 

FORCE2: A state-of-the-art two-phase code for hydrodynamic 
calculations, 18:20685 (R;US) 

Muttiparticle imaging technique for two-phase fluid flows using 
pulsed laser speckle velocimetry: Final report, September 
1988—November 1992, 18:20692 (R;US) 

Study on spectral entropy of two-phase flow density wave insta- 
bility, 18:20687 (R;CN;In Chinese) 

Theoretical studies of density wave instability with low pressure 
and low quality and its application in low temperature nuclear 
heating reactors, 18:20690 (R;CN;In Chinese) 





U 


U CODES 
UNSAT-HV2.0: Water and Heat Balance Model for Predicting 
Drainage Below the Plant Root Zone, 18:22574 (CM;US) 
USINT: Heat and Mass Transfer In Concrete, 18:22586 (CM;US) 
USINT: Heat and Mass Transfer In Concrete, 18:22585 (CM;US) 
UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
UJM 

See JET MODEL 
ULTRACOLD NEUTRONS 

Special techniques, 18:22164 (RA;US) 
ULTRAHIGH VACUUM 

Energy dispersive x-ray spectrometers in ultrahigh vacuum en- 
vironments, 18:20508 (R;US) 

ULTRASONIC TESTING 

Basic experiment on preprocessing of ultrasonic signal by in- 
verse filtering technique, 18:20712 (R;JP;In Japanese) 

Ultrasonic inspection, material noise and surface roughness, 
18:20711 (R:US) 

ULTRAVIOLET RADIATION 

See also FAR ULTRAVIOLET RADIATION 

Generation of vacuum ultraviolet and extreme ultraviolet radia- 
tion by nonlinear processes with excimer lasers: Final report, 
18:20733 (R;US) 

UNCERTAINTY 

See DATA COVARIANCES 
UNCORRELATED-JET MODEL 

See JET MODEL 
UNDERGROUND BUILDINGS 

See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 

Direct ultimate disposal of spent fuel elements. Active handling 
experiment with neutron sources. Final report of phase 1, 
18:19117 (1;DE;In German) 

Direct ultimate disposal of spent fuel elements. Mechanical 
equipment tests. Final report, 18:19119 (1;DE;in German) 

Direct ultimate disposal of spent fuel elements. Thermal simula- 
tion of gallery storage. Final report of phase 2, 18:19118 
(1;DE;in German) 

Gabbro as a host rock for a nuclear waste repository, 18:21265 
(R;SE) 

Mechanical, thermomechanical and hydraulic analyses of rock 
mass around a repository for spent fuel disposal, 18:21275 
(R;Fl;In Finnish) 

Seismic VSP and HSP surveys on preliminary investigation ar- 
eas in Finland for final disposal of spent nuclear fuel, 
18:21277 (R;Fl) 

UNDERGROUND EXPLOSIONS 

A research study to predict cost estimates for the LANL Test 
Program, 18:21131 (R;US) 

Numerical simulation to Sandia Junior Jade HE events, 
18:21105 (RA;US) 

UNDERGROUND FACILITIES 

See also TUNNELS 

WIPP 

Report of the geotechnical panel on the effective life of rooms in 

Panel 1, 18:19076 (R;US) 
UNDERGROUND SPACE 

Expert judgment as input to Waste Isolation Pilot Plant 
performance- assessment calculations: Probability distribu- 
tions of significant system parameters, 18:19159 (R;US) 

UNDERWATER VEHICLES 

See SUBMARINES 
UNDULATORS 

See WIGGLER MAGNETS 
UNICRACKING/HDS PROCESS 

See DESULFURIZATION 


URANIUM 
Materials Recovery 


UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 
Multigrid methods for the computation of propagators in gauge 
fields, 18:21775 (R;DE) 
N=2 topological gauge theory, the Euler characteristic of moduli 
spaces, and the Casson invariant, 18:21844 (R;NL) 
Towards a multigrid scheme in SU(2) lattice gauge theory, 
18:21777 (R;DE) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Annual report and accounts 1992, 18:19994 (R;GB) 
Attitudes toward nuclear weapons: France, Great Britain, and 
Germany, 18:20057 (R;US) 
HMIP monitoring programme: radioactive substances report for 
1990, 18:21308 (1;GB) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Predictions of a non-Gaussian model for large scale structure, 
18:21747 (R;US) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UPSILON-10500 RESONANCES 
See UPSILON-10575 MESONS 
UPSILON-10575 MESONS 
Recent physics and simulations studies at SLAC, 18:20912 
(RA;US) 
URANIUM 
See also ENRICHED URANIUM 
Concentration Ratio 
Analysis of the April 10, 1987 UF¢ release test, 18:21181 (R;US) 
Decay 
Drift emplaced waste package thermal response, 18:19188 
(R;US) 
Distribution 
Analytical Electron Microscopy examination of uranium contami- 
nation at the DOE Fernald operation site, 18:21201 (R;US) 
Exploration 
Profiles of foreign direct investment in US energy, 1991, 
18:20014 (R;US) 
Extraction Chromatography 
U/TEVA-Spec™: A novel extraction chromatographic material 
for the separation and preconcentration of uranium, 18:20465 
(RA;US) 
Fluorescence 
Luminescence of uranium in some phosphates, 18:20619 (R;CN) 
Fluorescence Spectroscopy 
Fluorimetric determination of uranium, 18:20460 (R;SY;In Arabic) 
Health Hazards 
Baseline risk assessment for groundwater contamination at the 
uranium mill tailings site, Gunnison, Colorado, 18:19250 
(R;US) 
lon Exchange 
Study on the use of macroporous cation exchange resins for the 
separation and purification of uranium from thorium, 18:18955 
(R;IN) 
Materials Recovery 
Economic evaluation of inactive uranium mill tailings, Ambrosia 
Lake Site, Ambrosia Lake, New Mexico, 18:18995 (R;US) 
Economic evaluation of inactive uranium mill tailings, Grand 
Junction Site, Grand Junction, Colorado, 18:18989 (R;US) 
Economic evaluation of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado, 18:18988 (R;US) 
Economic evaluation of inactive uranium mill tailings, Maybell 
Site, Maybell, Colorado, 18:18992 (R;US) 
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URANIUM 
Materials Recovery 


Economic evaluation of inactive uranium mill tailings, Mexican 
Hat Site, Mexican Hat, Utah, 18:18996 (R;US) 

Economic evaluation of inactive uranium mill tailings, New Rifle 
Site, Rifle, Colorado, 18:18991 (R;US) 

Economic evaluation of inactive uranium mill tailings, Old Rifle 
Site, Rifle, Colorado, 18:18990 (R;US) 

Economic evaluation of inactive uranium mill tailings, Riverton 
Site, Riverton, Wyoming, 18:18993 (R;US) 

Economic evaluation of inactive uranium mill tailings, Shiprock 
Site, Shiprock, New Mexico, 18:18987 (R;US) 

Economic evaluation of inactive uranium mill tailings, Spook 
Site, Converse County, Wyoming, 18:18994 (R;US) 

Economic evaluation of inactive uranium mill tailings, Tuba City 
Site, Tuba City, Arizona, 18:18997 (R;US) 

Materials Working 

Dingot Program, 18:19851 (R;US) 

Uranium experimental program Lot “F”, 18:19798 (R;US) 
Mineralization 

Uranium potentialities of precambrian from Goias State, 
18:18932 (R;BR;in Portuguese) 

Processing 

Modeling vertical and horizontal solute transport for the Weldon 

Spring Site Remedial Action Project, 18:19007 (R;US) 
Purification 

Study on the use of macroporous cation exchange resins for the 
separation and purification of uranium from thorium, 18:18955 
(R;IN) 

Quantitative Chemical Analysis 

[The quality control programs for uranium and plutonium mea- 
surements for the Safeguards Analytical Laboratory at 
Seibersdorf, Austria]: Foreign trip report, May 8-22, 1992, 
18:19346 (R;US) 

Radioecological Concentration 
Environmental report for 1991, 18:21269 (R;US) 
Removal 

Summary report on geochemical barrier special study (Geochem- 
ically modify tailings to immobilize contaminants with modifiers 
such as peat, limestone, and hydrated lime.), 18:19302 (R;US) 

Solubility 

Fissile solubility and monosodium titanate loading tests, 

18:19218 (R;US) 
Solvent Extraction 

Simultaneous extraction of TRUs, °°Sr, and 9°Tc, 18:19000 

(RA;US) 
Stability 

Meeting on dimensional stability of uranium, 18:18944 (R;US) 

[Committee on Improved Dimensional Stability of Uranium], 
18:18946 (R;US) 

Stratigraphy 

Uranium potentialities of precambrian from Goias State, 

18:18932 (R;BR;in Portuguese) 
URANIUM 233 

Experience in final separation, purification and recycling of 
uranium-233, 18:18970 (IA;IN) 

The irradiation of a novel fuel element used for U-233 produc- 
tion, 18:19832 (R;US) 

Thoria target element failures, 18:19820 (R;US) 

URANIUM 233 TARGET 

Charge distribution in low energy fission of actinides, 18:22043 
(IA;IN) 

URANIUM 235 TARGET 

Beta and gamma decay heat measurements between 0.1s— 
50,000s for neutron fission of 235U, 23°U and 25°Pu: Progress 
report, June 1, 1992—February 28, 1993, 18:22013 (R;US) 

Charge distribution in low energy fission of actinides, 18:22043 
(IA;IN) 

Investigation of P-even asymmetry of 2°5U fission fragment 
emission relatively to the direction of slow neutrons with the 
energies of 1-136 eV, 18:22088 (R;RU;in Russian) 

Investigation of prescission neutron emission from mass and 
total kinetic energy selected fission fragments in 
sup(235)U(n™ f), 18:22048 (1A;IN) 

URANIUM 238 
Evaluation of neutron nuclear data of 25°U, 18:22005 (RA;CN) 
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URANIUM ALLOYS 

High strength and density tungsten-uranium alloys, 18:20283 

(PA;US) 
URANIUM CARBIDES 

Thermochemical study of thorium and thorium-uranium mono- 

carbides, 18:20327 (IA;IN) 
URANIUM COMPLEXES 

See also URANYL COMPLEXES 

Contribution to the study of the phosphoric complexes of U-6, 
Th-4 and of Cd-2 in concentrate phosphoric acid, 18:20620 
(l;MA;In French) 

New synthetic routes to cyclopentadienyluranium(IV) fluorides; 
redcox and atom-abstraction reactions, 18:20621 (R;US) 

URANIUM COMPOUNDS 
See also URANIUM CARBIDES 
URANIUM OXIDES 

NUMDEN: Calculating Atomic Number Densities for Uranium, 

18:22580 (CM:US) 
URANIUM DEPOSITS 

Digital image integration technique of multi-geoscience informa- 
tion dominated by aerial radiometric measurements, 
18:18931 (R;CN;In Chinese) 

URANIUM DIOXIDE 

Gelation studies for the preparation of thoria and thoria 10% 
urania microspheres using internal gelation process, 
18:20326 (1A;IN) 

Study of process parameters for reducing ammonium uranyl 
carbonate to uranium dioxide in fluidized bed furnace, 
18:20321 (1;BR;In Portuguese) 

URANIUM HEXAFLUORIDE 

Analysis of the April 10, 1987 UF¢ release test, 18:21181 (R;US) 

Analysis of the April 18, 1986 UFg release test: Draft, 18:21180 
(R;US) 

Calculational criticality analyses of 10- and 20-MW UF, 
freezer/sublimer vessels, 18:18939 (R;US) 

Feasibility of gas-phase decontamination of gaseous diffusion 
equipment, 18:18938 (R;US) 

URANIUM IONS 
Application of uranium magnetic resonance for safe disposal of 
radioactive wastes, 18:19113 (R:XA) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM OXIDES 

See also URANIUM DIOXIDE 

Nuclear criticality safety evaluation of SRS 9971 shipping pack- 
age, 18:18986 (R;US) 

URANIUM RECYCLE 
Chemical treatment of ammonium fluoride solution in uranium 
reconversion plant, 18:18968 (1;BR;ln Portuguese) 
URANIUM X 1 
See THORIUM 234 
URANYL COMPLEXES 

Kinetics of uranyl-diphosphonate complexation in acidic solu- 
tions, 18:20613 (RA;US) 

Molecular mechanics calculations for f element complexes, 
18:20614 (RA;US) 

Research on solvent extraction process for reprocessing of Th- 
U fuel from HTGR, 18:18958 (R;CN;In Chinese) 

Thermodynamic and spectroscopic investigation of uranyl- 
MDPA at elevated pH, 18:20612 (RA;US) 

URBAN AREAS 

See also LOS ALAMOS 

[Travel to Poland to review progress and plan future efforts on 
the Krakow Clean Fossil Fuels and Energy Efficiency Pro- 
gram]: Foreign trip report, September 28—October 8, 1992, 
18:21170 (R;US) 

UROCYON 
See FOXES 

US AEC MATERIALS TESTING REACTOR-IDAHO 
See MTR REACTOR 

US CLEAN AIR ACT 

The Clean Air Act amendments of 1990 - title two mobile 
sources, 18:20076 (RA;US) 





US CLEAN COAL TECHNOLOGY PROGRAM 
Clean Coal Technology Demonstration Program: Program up- 
date 1992 (As of December 31, 1992), 18:18657 (R;US) 
LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 8, July-September 1992, 18:19513 (R;US) 
US DOD 
[The applicability and availability of former Soviet Union (FSU) 
space-related capabilities and facilities to energy-related 
space activities of DOE, DOD and NASA]: Foreign trip report, 
October 16-28, 1992, 18:20043 (R;US) 
US DOE 
See also ANL 
BNL 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
KAPL 
KANSAS CITY PLANT 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MOUND LABORATORY 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOUTHWESTERN POWER ADMINISTRATION 
US DOE FIELD OFFICES 
US ENERGY INFORMATION ADMINISTRATION 
US NIPER 
WIPP 
Y-12 PLANT 
Contract Management 
Forecast of contracting and subcontracting opportunities, Fiscal 
Year 1993, 18:19997 (R;US) 
Contractors 
Contractor Purchasing System Review: Annual observations re- 
port and statistical summary, July 1991—June 1992, 18:22534 
(R;US) 
Information Systems 
Development of a consolidated environmental data base, 
18:19021 (RA;US) 
Laboratories 
US economic competitiveness: A new mission for the DOE De- 
fense Programs’ laboratories: Revision 1, 18:21091 (R;US) 
Nuclear Facilities 
Complex-21 Reconfiguration Program Quality Assurance Re- 
quirements Document, 18:21085 (R;US) 
Planning 
Critical technologies research: Opportunities for DOE, 18:20049 
(R;US) 
Progress Report 
The Secretary’s annual report to Congress, 1991, 18:20044 
(R;US) 
United States Department of Energy Posture Statement, 
18:20077 (R;US) 
Quality Assurance 
Self-assessment/continuous improvement: Opportunity or bur- 
den?, 18:22547 (R;US) 
Radioactive Waste Management 
Managing Greater-Than-Class C low-level radioactive waste: A 
strategic plan, 18:19060 (R;US) 
Program Baseline Change Control Procedure, 18:19073 (R;US) 
US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 3, Site specific—illinois through New York (Waste 


US ORGANIZATIONS 


mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19063 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Vol- 
ume 4, Site specific—Ohio through South Carolina (Waste 
mixtures of hazardous wastes and low-level radioactive 
wastes or transuranic wastes.), 18:19064 (R;US) 

US Department of Energy interim mixed waste inventory report: 
Waste streams, treatment capacities and technologies: Volume 
2, Site specific—California through Idaho, 18:19062 (R;US) 

Regulations 

Intruder scenarios for site-specific low-level radioactive waste 
classification, 18:19059 (R;US) 

Toxic Chemical Release Inventory and 33/50 pollution preven- 
tion program (interim guidance), 18:21216 (R;US) 

Research Programs 

Procedures for peer review assessments (Contains copies of all 
forms used in Peer Review Assessments.), 18:20008 (R;US) 

Programs of the Office of Energy Research, 18:20042 (R;US) 

US Department of Energy Teacher Research Associates Pro- 
gram: Profile and survey of 1990—1991 participants (Contains 
a bibliography.), 18:20007 (R;US) 

Unconventional gas systems analysis, 18:18922 (RA;US) 

Standards 

Department of Energy standards index (Contains title lists of 
DOE technical standards, non-government standards 
adopted by DOE, related government documents, and can- 
celled DOE standards,), 18:20009 (R;US) 

Technology Transfer 

[The applicability and availability of former Soviet Union (FSU) 
space-related capabilities and facilities to energy-related 
space activities of DOE, DOD and NASA]: Foreign trip report, 
October 16-28, 1992, 18:20043 (R;US) 

US Clean Coal Technology Program 

Clean Coal Technology Demonstration Program: Program up- 

date 1992 (As of December 31, 1992), 18:18657 (R;US) 
US DOE FIELD OFFICES 
Operating experience feedback report: Analysis of corrosion- 
related occurrences, 18:20243 (R;US) 
US DOE PROGRAM MANAGEMENT 
See PROGRAM MANAGEMENT 
US ENERGY INFORMATION ADMINISTRATION 

Energy Information Administration New Releases, January— 

February 1993, 18:22633 (R;US) 
US EPA 

Guide to resources for EPA regulations, 18:20038 (R;US) 

Preplanning guidance document for groundwater restoration, 
18:19311 (R;US) 

Total error components - isolation of laboratory variation from 
method performance, 18:19022 (RA;US) 

US NIPER 

[National Institute for Petroleum and Energy Research] quarterly 
technical report, October 1-December 31, 1992: Volume 2, 
Energy production research, 18:18855 (R;US) 

[National institute for Petroleum and Energy Research], monthly 
progress report for March 1993, 18:18856 (R;US) 

US NRC 

Budget estimates, fiscal years 1994-1995: Volume 9, 18:19620 
(R;US) 

Nuclear Regulatory Commission issuances, August 1992: Vol- 
ume 36, No. 2, 18:19617 (R;US) 

Nuclear Regulatory Commission issuances, February 1993: 
Volume 37, No. 2, 18:19619 (R;US) 

Nuclear Regulatory Commission issuances, November 1992: 
Volume 36, No. 5, 18:19618 (R;US) 

Public information circular for shipments of irradiated reactor 
fuel: Revision 9, 18:18983 (R;US) 

US ORGANIZATIONS 
See also NASA 
NAVAL RESEARCH LABORATORY 
TENNESSEE VALLEY AUTHORITY 
US DOD 
US DOE 
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US ORGANIZATIONS 


US EPA 
US NRC 

FEDIX: The on-line database retrieval service of government in- 
formation for colleges, universities, and other organizations: 
User's guide, Version 4.0/Release 2.1, 18:22636 (R;US) 

US RESOURCE RECOVERY ACTS 
See RESOURCE RECOVERY ACTS 
US SUPERFUND 

Superfund reform: Environmental Protection Agency 30-day 
study and Department of Energy environmental restoration 
implications, 18:20025 (R;US) 

USA 

See also ALASKA 
CALIFORNIA 
COLORADO 
ILLINOIS 
IOWA 
KANSAS 
NEVADA 
OKLAHOMA 
PENNSYLVANIA 
UTAH 
WEST VIRGINIA 

Applied research in America, 18:22523 (R;US) 

Natural gas 1992: Issues and trends, 18:18925 (R;US) 

United States — Mexican joint ventures: A case history ap- 
proach, 18:22545 (R;US) 

USSR 

The whole nine yards on Soviet containment procedures and 
containment designs, 18:21127 (RA;US) 

[Soviet and Ukraine capabilities in processing specialty metals]: 
Foreign trip report, August 30—September 13, 1992, 18:20249 
(R;US) 

[The applicability and availability of former Soviet Union (FSU) 
space-related capabilities and facilities to energy-related 
space activities cf DOE, DOD and NASA]: Foreign trip report, 
October 16-28, 1992, 18:20043 (R;US) 

UTAH 

Cretaceous shallow drilling, US Western Interior: 

search: Technical progress report, 18:18825 (R;US) 


Core re- 


V 


VACUUM (0.12X10(-5) PA AND BELOW) 
See ULTRAHIGH VACUUM 
VACUUM (10(-8) TORR AND BELOW) 
See ULTRAHIGH VACUUM 
VACUUM SYSTEMS 
Critical issues for vacuum systems in B factories, 18:20930 
(RA;US) 
High power photon beamline elements in the LBL/SSRL/EXXON 
beamline VI, 18:20971 (RA;US) 
Photo-desorption from copper alloys, 18:20296 (R;US) 
Vacuum system design options, 18:20931 (RA;US) 
Vacuum systems - thermal issues, 18:20932 (RA;US) 
VACUUM ULTRAVIOLET RADIATION 
See FAR ULTRAVIOLET RADIATION 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Aging 
Aging assessment of residual heat removal systems in boiling 
water reactors, 18:19662 (RA;US) 
Assessment of diagnostic methods for determining degradation 
of check valves, 18:19671 (RA;US) 
Assessment of diagnostic methods for solenoid-operated 
valves, 18:19665 (RA;US) 


Corrosion and erosion effects on valve friction and operability, 
18:19663 (RA;US) 


Operating experience review of failures of power operated relief 


valves and block valves in nuclear power plants, 18:19664 
(RA;US) 
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Computerized Simulation 

Aging assessment of residual heat removal systems in boiling 

water reactors, 18:19662 (RA;US) 
Design 

Assessment of diagnostic methods for determining degradation 
of check valves, 18:19671 (RA;US) 

Assessment of diagnostic methods for solenoid-operated 
valves, 18:19665 (RA;US) 

Corrosion and erosion effects on valve friction and operability, 
18:19663 (RA;US) 

Operating experience review of failures of power operated relief 
valves and block valves in nuclear power plants, 18:19664 
(RA;US) 

Failures 
A review of historical check valve failures, 18:19682 (RA;US) 
Operating experience feedback report — Pressure locking and 


thermal binding of gate valves: Commercial power reactors: 
Volume 9, 18:19934 (R;US) 
Organic Evaporator steam valve failure, 18:19217 (R;US) 
Fatigue 

Assessment of diagnostic methods for determining degradation 
of check valves, 18:19671 (RA;US) 

Assessment of diagnostic methods for solenoid-operated 
valves, 18:19665 (RA;US) 

Operating experience review of failures of power operated relief 
valves and block valves in nuclear power plants, 18:19664 
(RA;US) 

Monitoring 

Assessment of diagnostic methods for determining degradation 
of check valves, 18:19671 (RA;US) 

Assessment of diagnostic methods for solenoid-operated 
valves, 18:19665 (RA;US) 

Corrosion and erosion effects on valve friction and operability, 
18:19663 (RA;US) 

Operating experience review of failures of power operated relief 
valves and block valves in nuclear power plants, 18:19664 
(RA;US) 

Operation 

Application of hydraulic network analysis to motor operated but- 
terfly valves in nuclear power plants, 18:19678 (RA;US) 

Results of AEOD survey on pressure locking of double-disk and 
flexible-wedge gate valves, 18:19683 (RA;US) 

Solenoids 

Assessment of diagnostic methods for solenoid-operated 

valves, 18:19665 (RA;US) 
Stress Analysis 

Aging assessment of residual heat removal systems in boiling 

water reactors, 18:19662 (RA;US) 
System Failure Analysis 

Aging assessment of residual heat removal systems in boiling 
water reactors, 18:19662 (RA;US) 

Assessment of diagnostic methods for determining degradation 
of check valves, 18:19671 (RA;US) 

Assessment of diagnostic methods for solenoid-operated 
valves, 18:19665 (RA;US) 

Corrosion and erosion effects on valve friction and operability, 
18:19663 (RA;US) 

Operating experience review of failures of power operated relief 
valves and block valves in nuclear power plants, 18:19664 
(RA;US) 

Testing 

An update to inplace testing of safety/relief valves utilizing lift 
assist technology, 18:19681 (RA;US) 

Inservice testing bases program, 18:19680 (RA;US) 

Toeing the line meeting minimum compliance regulation, 
18:19679 (RA;US) 

VAN DE GRAAFF ACCELERATORS 
See also ORSAY TANDEM ACCELERATOR 
VIVITRON TANDEM ACCELERATOR 
3-MeV Van de Graaff accelerator, 18:20763 (RA;US) 
VANADIUM 

Economic evaluation of inactive uranium mill tailings, Ambrosia 

Lake Site, Ambrosia Lake, New Mexico, 18:18995 (R;US) 





Economic evaluation of inactive uranium mill tailings, Grand 
Junction Site, Grand Junction, Colorado, 18:18989 (R;US) 
Economic evaluation of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado, 18:18988 (R;US) 
Economic evaluation of inactive uranium mill tailings, Maybell 
Site, Maybell, Colorado, 18:18992 (R;US) 
Economic evaluation of inactive uranium mill tailings, Mexican 
Hat Site, Mexican Hat, Utah, 18:18996 (R;US) 
Economic evaluation of inactive uranium mill tailings, New Rifle 
Site, Rifle, Colorado, 18:18991 (R;US) 
Economic evaluation of inactive uranium mill tailings, Old Rifle 
Site, Rifle, Colorado, 18:18990 (R;US) 
Economic evaluation of inactive uranium mill tailings, Riverton 
Site, Riverton, Wyoming, 18:18993 (R;US) 
Economic evaluation of inactive uranium mill tailings, Shiprock 
Site, Shiprock, New Mexico, 18:18987 (R;US) 
Economic evaluation of inactive uranium mill tailings, Spook 
Site, Converse County, Wyoming, 18:18994 (R;US) 
Economic evaluation of inactive uranium mill tailings, Tuba City 
Site, Tuba City, Arizona, 18:18997 (R;US) 
Evaluation of neutron nuclear data of natural vanadium, 
18:21989 (RA;CN) 
VANADIUM 43 
The decay modes of proton drip-line nuclei with A between 42 
and 47, 18:21965 (R;FR) 
VANADIUM 51 TARGET 
Measurement of excitation functions and mean projected recoil 
ranges of nuclei in a-induced reactions on F,Al,V,Co and Re 
nuclei, 18:22027 (IA;IN) 
VANADIUM ALLOYS 
Study of structural-phase state of thin films on Si-V-Ta base sys- 
tem, 18:20269 (IA;RU;In Russian) 
VANADIUM CARBIDES 
Radiation damage of transition metal carbides: Final technical 
report, 18:20315 (R;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM PHOSPHATES 
Development of vanadium-phosphate catalysts for methanol 
production by selective oxidation of methane: Quarterly tech- 
nical progress report No. 1, October-December 1992, 
18:18707 (R;US) 
VAPOR DEPOSITED COATINGS 
Nanophase materials produced by physical methods: Mi- 
crostructures and properties, 18:19373 (IA;JP) 
VECTOR MESONS 
See also J PSI-3097 MESONS 
UPSILON-10575 MESONS 
Dileptons spectrometer for measuring the propagation of vector 
mesons in nuclear matter, 18:21040 (R;FR;In French) 
Meson-meson interactions and -enhancement in nucleus colli- 
sions, 18:21885 (R;US) 
VEGETABLE OILS 
Technical and ecological utilization of rapeseed oil as engine 
fuel and heating oil substitute, 18:19424 (1;DE;In German) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
A video transmission system for low-bandwidth remote driving, 
18:20644 (R;US) 
An rf communications system for the West Valley transfer cart, 
18:20643 (R;US) 
DNA Radiation Environments Program Spring 1991 2-meter box 
experiments and analyses, 18:21143 (R;US) 
Emission control technologies for natural gas _ vehicles, 
18:20186 (RA;US) 
High on gas down under the New Zealand and Australian posi- 
tions, 18:20040 (RA;US) 
Position and force control of a vehicle with two or more steer- 
able drive wheels, 18:20664 (R;US) 


VOLCANOES 


Remote vehicle survey tool, 18:20645 (R;US) 

West Valley transfer cart control system design description: En- 
vironmental Restoration and Waste Management Program, 
18:18972 (R;US) 

VELOCIMETERS 
Portable fiber optic coupled doppler interferometer system for 
detonation and shock wave diagnostics, 18:21141 (R;US) 
Three axis velocity probe system, 18:21074 (PA;US) 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VIBRATIONAL BAND 

See VIBRATIONAL STATES 
VIBRATIONAL STATES 

Theoretical studies of the dynamics of chemical reactions, 

18:20528 (RA;US) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIET NAM 

Food irradiation process control and acceptance. Regional 
UNDP project for Asia and the Pacific, mission undertaken in 
Vietnam. Food irradiation programme planning facility opera- 
tion and pilot scale studies RPFl-Phase 3: Technical report. 
Report prepared for the Governments of Bangladesh, China, 
India, Indonesia, Malaysia, Pakistan, Philippines, Rep, 
18:21582 (R;XA) 

VIRUSES 

See also BACTERIOPHAGES 

Characterization of defective interfering RNAs associated with 
RNA plant viruses: Progress report, 18:21346 (R;US) 

VISIBLE RADIATION 

Applications of mesoscopic physics: Annual technical report, 

July 1992—June 1993, 18:22203 (R;US) 
VITAMIN A 

Radioprotective effect of the 6-carotene, 18:21601 (R;CN;In 

Chinese) 
VITAMIN K 

High-resolution electron paramagnetic resonance, 18:20461 
(RA;US) 

VIVITRON TANDEM ACCELERATOR 

Breakdowns localization in the Vivitron by acoustic method, 
18:20772 (R;FR;In French) 

Charging system functioning of the Vivitron in voltage testings. 
New developments, 18:20770 (R;FR;In French) 

Initial commissioning of the H.V. electrostatic generator for the 
Vivitron project, 18:20767 (R;FR) 

The behaviour of the charging system of the Vivitron for the first 
voltage tests, 18:20768 (R;FR) 

The cleansing of Vivitron after the gas system accident, 
18:20773 (R;FR;In French) 

The voltage testings of Vivitron, 18:20771 (R;FR;In French) 

Transient phenomena in the Vivitron, 18:20766 (R;FR;In French) 

Transient phenomena in the Vivitron (Part 2), 18:20769 (R;FR;in 
French) 

Vivitron Pollution and cleansing after the august 1991 accident. 
Part 1: characterization and semiquantitative analysis of pollu- 
tants - Part 2: cleansing operations, 18:20765 (R;FR;In French) 

voc 

See ORGANIC COMPOUNDS 

VOCABULARY (CONTROLLED) 
See STANDARDIZED TERMINOLOGY 
VOCATIONAL TRAINING 
See TRAINING 
VOLCANOES 
Assessment of potential volcanic hazards for new production re- 


actor site at the Idaho National Engineering Laboratory, 
18:19758 (R;US) 
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VOLCANOES 


Assessment of potential volcanic hazards for new production re- 
actor site at the Idaho National Engineering Laboratory, 
18:19920 (R;US) 

VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 
Turbulence modelling of confined swirling flows, 18:20705 (R;DK) 
VRAIN REACTOR 

Data needs for decommissioning, 18:19581 (RA;XA) 

FLODIS: Thermal Response of FSV HTGR Core, 18:22583 
(CM;US) 

VULPES 
See FOXES 


W 


W CODES 
The WIMS-E benchmark of the light water new production reac- 
tor diamond cell, 18:19894 (R;US) 
Wind system documentation, 18:22631 (R;US) 
WAGR REACTOR 
Estimation of the radionuclide inventory of the windscale ad- 
vanced gas-cooled reactor, 18:19582 (RA;XA) 
WAKEFIELD ACCELERATORS 
Plasma-based and novel accelerators, 18:20792 (R;JP) 
WALLS 
See also DRUM WALLS 
Enhanced heat transfer with metal-wool-filled tubes, 18:20920 
(RA;US) 
In-plane behavior and strength of structural clay tile infilled 
frames, 18:20457 (R;US) 
WARFARE 
Modeling battlefield sensor environments with an Object Data- 
base Management System, 18:21081 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND RELEASE 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 
Quadrant Ili RFI draft report: Tables, Appendix A-Plates: Vol- 
ume 2, 18:19153 (R;US) 
WASTE FORMS 
Biodegradation 
Guide to treatment technology for contaminated soils, 18:19211 
(R;US) 
Report of the technical peer review of Environmental and Molec- 
ular Sciences Laboratory, 18:21262 (R;US) 
Chemical Analysis 
Analysis of Tank 241-AN-106 characterization and grout perfor- 
mance criteria, 18:19148 (R;US) 
Experiments on the e-beam radiolysis of simulated Hanford 
mixed waste, 18:19164 (R;US) 
investigation on the determination of disposal critical nuclides in 
waste from PWR power plants. Task 3: characterization of ra- 
dioactive waste forms. A series of final reports (1985-1989) - 
no.45, 18:19097 (R;XE) 
Chemical Explosions 
Polyethylene waste form: Evaluation of explosion and fire haz- 
ards: Final report, 18:19125 (R;US) 
Fire Hazards 
Polyethylene waste form: Evaluation of explosion and fire haz- 
ards: Final report, 18:19125 (R;US) 
Gamma Spectroscopy 
Investigation on the determination of disposal critical nuclides in 
waste from PWR power plants. Task 3: characterization of ra- 
dioactive waste forms. A series of final reports (1985-1989) - 
no.45, 18:19097 (R;XE) 
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Ground Disposal 

In situ containment and stabilization of buried waste: Annual re- 

port FY 1992, 18:19012 (R;US) 
Inventories 

Project 8980, Savannah River Plant, (200) Area, Building 211-F 

—Waste solutions to be processed, 18:19077 (R;US) 
Leaching 

Results of seventeen years leaching tests of simulated high 

level waste-phosphate glass, 18:19121 (R;JP;in Japanese) 
Radiolysis 

Experiments on the e-beam radiolysis of simulated Hanford 

mixed waste, 18:19164 (R;US) 
Removal 

Kerr Hollow Quarry Remediation Project: Environmental Restora- 

tion and Waste Management Program, 18:21286 (R;US) 
Sampling 

Analysis of Tank 241-AN-106 characterization and grout perfor- 
mance criteria, 18:19148 (R;US) 

Experiments on the e-beam radiolysis of simulated Hanford 
mixed waste, 18:19164 (R;US) 

Simulation 

Experiments on the e-beam radiolysis of simulated Hanford 

mixed waste, 18:19164 (R;US) 
Testing 

[Travel to Belgium to attend Workshop on in situ testing of ra- 
dioactive waste forms and engineered barriers]: Foreign trip 
report, October 10-17, 1992, 18:19053 (R;US) 

Vitrification 

Guide to treatment technology for contaminated soils, 18:19211 

(R;US) 
Waste Heat 

Method of calculation of heat generation rates for DWPF glass: 

Revision 2, 18:19215 (R;US) 
Waste Processing 

The use of gas separation membranes for pollution control, 

18:19156 (R;US) 
Waste Transportation 

Comparative study on central and decentralized conditioning of 
spent nuclear fuel for direct disposal, 18:19124 (R;DE;in Ger- 
man) 

WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE TRANSPORTATION 

Preparation of waste analysis plans under the Resource Conser- 
vation and Recovery Act (interim guidance), 18:19041 (R;US) 

Resource Allocation Support System (RASS): Summary of the 
1992 pilot study, 18:19006 (R;US) 

Summary of US Delegation visit to Germany emphasizing envi- 
ronmental restoration of uranium mining and milling facilities: 
Foreign trip report, June 29—July 11, 1992, 18:19245 (R;US) 

WASTE PROCESSING 
See also ACTIVATED SLUDGE PROCESS 
RADIOACTIVE WASTE PROCESSING 
AIRSOURC — A waste treatment analysis tool, 18:19203 (R;US) 
WASTE PROCESSING PLANTS 

Safety analysis, 200 Area, Savannah River Plant: Separations 
area operations: Building 221-H, B-Line, Plutonium Oxide Fa- 
cility (Supplement 2C): Revision 1, 18:19319 (R;US) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 
Burnup as a safety parameter for handling transport packages 
and storage facilities for spent nuclear fuel, 18:18981 (RA;XA) 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

An overview of naturally occurring radioactive materials 

(NORM) in the petroleum industry, 18:18877 (R;US) 





ECM (Environmentally Conscious Manufacturing) newsletter: 
Information on environmentally conscious manufacturing pro- 
cesses, July 1992, 18:21147 (R;US) 

Electron beam irradiation technology for environmental conser- 
vation, 18:19383 (IA;JP) 

Polyurethane and alginate immobilized algal biomass for the re- 
moval of aqueous toxic metals, 18:21311 (R;US) 

The concentration of radionuclides and metals in vegetation ad- 
jacent to and in the SRL Seepage Basins, 18:21338 (R;US) 
The effect of treatment parameters and detergent additions on 
the softening of radioactively contaminated process wastewa- 

ter at the Oak Ridge National Laboratory, 18:19025 (R;US) 

Treatment of contaminated wastewater at Oak Ridge National 
Laboratory, 18:19027 (R;US) 

WASTE-FUELED BOILERS 

See REFUSE-FUELED BOILERS 
WASTE-FUELED POWER PLANTS 

See REFUSE-FUELED POWER PLANTS 
WASTE-ROCK INTERACTIONS 

EQ6, a computer program for reaction path modeling of aqueous 
geochemical systems: Theoretical manual, user's guide, and 
related documentation (Version 7.0): Part 4, 18:19192 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

Diphonix - a new ion-exchange resin for the treatment of indus- 
trial waste streams, contaminated groundwaters, and mixed 
wastes, 18:20464 (RA;US) 

Process Waste Assessment Machine and Fabrication Shop, 
18:19175 (R;US) 

Toxic Chemical Release Inventory and 33/50 pollution preven- 
tion program (interim guidance), 18:21216 (R;US) 

WATER 

See also DRINKING WATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
RAIN WATER 
SEAWATER 
WASTE WATER 

A correlated k-distribution model of the atmospheric heating rates 
for overlapping spectra of CO2 and H20, 18:21193 (R;US) 

Actinide aerosol releases from the nuclear fuel cycle interac- 
tions in the environment: A review, 18:19233 (R;US) 

Chemically modified electrodes and related solution studies: Fi- 
nal technical report, January 15, 1991—January 14, 1992, 
18:20550 (R;US) 

Environmental effects on iron aluminides, 18:18736 (RA;US) 

Exchange of tritium between water and vapor: -Final report, 
18:20557 (R;US) 

Field Lysimeter Investigations: Low-Level Waste Data Base De- 
velopment Program for fiscal year 1992: Annual report: 
Volume 5, 18:19132 (R;US) 

lon Mobility Spectroscopy as a means of detecting explosives in 
soil samples, 18:21098 (R;US) 

Manufacturing Section semiannual summary report, period end- 
ing June 30, 1968, 18:19819 (R;US) 

Mechanism of the (H)aq = (€~)aq interconversion, 18:20605 
(RA;US) 

Status of technology of oxidation and hydrogen generation: 
New Production Reactors Program, 18:19902 (R;US) 

U/TEVA-Spec™: A novel extraction chromatographic material 
for the separation and preconcentration of uranium, 18:20465 
(RA;US) 

Vibration-rotation-tunneling dynamics in small water clusters, 
18:22132 (R;US) 


WATER TREATMENT 


[Travel to Argonne National Laboratory to obtain information on 

the Heat Transfer Rig, January 5, 1951], 18:20697 (R;US) 
WATER CHEMISTRY 

DOE fundamentals handbook: Chemistry: Volume 2, 18:20459 
(R;US) 

WATER COOLANT 
See WATER 
WATER MODERATOR 
See WATER 

WATER QUALITY 

Fish community assessment of selected Chickamagua Reser- 
voir embayments, 1991, 18:21333 (R;US) 

Groundwater protection management program plan, 18:21304 
(R;US) 

Preliminary geohydrologic site characterization and proposed 
water quality well locations for WAG 4, WAG 5, WAG 38, and 
SWSA 1, 18:19140 (R;US) 

WATER RESERVOIRS 

Acute toxicity screening of reservoir water and sediment using 
rotifers (Rotox®) and light emitting bacteria (Microtox®), 
reservoir vital signs monitoring, 1991, 18:21561 (R;US) 

Assessment of environmental quality and fishery resources af- 
fected by reservoir operational changes at Cedar Creek and 
Little Bear Creek Reservoirs, 1988-1991, 18:21328 (R;US) 

Boone Reservoir bacteriological assessment, 18:21331 (R;US) 

Fish community assessment of selected Chickamagua Reser- 
voir embayments, 1991, 18:21333 (R;US) 

Hydroacoustic estimates of fish abundance: 
signs monitoring, 1991, 18:21322 (R;US) 

Recommendation and implementation of special seasonal flow 
releases to enhance sauger spawning in Watts Bar tailwater: 
Final report, 18:21327 (R;US) 

Remote sensing for water quality monitoring in the Tennessee 
valley: Field tests of two systems, 18:21329 (R;US) 

Reservoir vital signs monitoring, 1991: Benthic macroinverte- 
brate community results, 18:21321 (R;US) 

Reservoir vital signs monitoring, 1991: Physical and chemical 
characteristics of water and sediment, 18:21320 (R;US) 

Status of Chatuge Reservoir: An overview of reservoir condi- 
tions and uses, 18:21337 (R;US) 

TVA Reservoir Monitoring Program: Fish community results, 
1991, 18:21323 (R;US) 

Upper Hiwassee River Basin reservoirs 1989 water quality as- 
sessment, 18:21335 (R;US) 

Upper Little Tennessee River aerial inventory of land uses and 
nonpoint pollution sources: Volume 1, Summary and conclu- 
sions, 18:21324 (R;US) 

Upper Little Tennessee River watershed aerial inventory of land 
uses and nonpoint pollution sources data report: Volume 2, 
Data, 18:21325 (R;US) 

Water quality impacts of the early drawdown of Normandy 
Reservoir, Fall 1990, 18:21334 (R;US) 

Water resources review: Chatuge Reservoir, 1991, 18:21336 
(R;US) 

Water resources review: Melton Hill Reservoir, 1992, 18:21330 
(R;US) 

WATER RESOURCES 

Remedial Action Plan and site design for stabilization of the 
inactive uranium mill tailings site at Durango, Colorado: At- 
tachment 4, Water resources protection strategy: Revised 
final report, 18:19257 (R;US) 

WATER SATURATION 
A study of end effects in displacement experiments, 18:18830 
(RA;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TABLES 
One plausible explanation for water mounding, 18:21115 (RA;US) 
WATER TREATMENT 

Application of electron beams to environmental conservation 
technology, 18:19386 (IA;JP) 

DOE fundamentals handbook: Chemistry: Volume 2, 18:20459 
(R;US) 


Reservoir vital 
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WATER TREATMENT 


Mobile water treatment plant special study: Uranium Mill Tail- 
ings Remedial Action Project, 18:19315 (R;US) 

Selection of water treatment processes special study, 18:21227 
(R;US) 

Water treatment for organic pollutants using ozone and electron 
beam irradiation, 18:19397 (IA;XA) 

WATER TREATMENT PLANTS 

Mobile water treatment plant special study: Uranium Mill Tail- 
ings Remedial Action Project, 18:19315 (R;US) 

Project 8980, Savannah River Plant — Essential materials for 
water treatment, 18:19808 (R;US) 

Project 8980, Savannah River Piant essential materials for wa- 
ter treatment, 18:19788 (R;US) 

[Operating procedures for 400 Area Water Treatment Plant]: Trip 
report, February 7, 1952—February 13, 1952, 18:19813 (R;US) 

WATER VAPOR 
Fundamental mechanisms in flue gas conditioning: Quarterly 
report, October 1992—December 1992, 18:19508 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 

Characterization and modification of fluid conductivity in hetero- 
geneous reservoirs to improve sweep efficiency: [Quarterly 
report], October 1—-December 31, 1992, 18:18844 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs: Annual report, October 1, 1990-September 31, 
1991, Annex 4, 18:18843 (R;US) 

WATTS BAR-1 REACTOR 

Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50- 
391), 18:19932 (R;US) 

WATTS BAR-2 REACTOR 

Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50- 
391), 18:19932 (R:US) 

WAVE PACKETS 

Propagation of a gaussian wave packet in an absorbing medium 

and generalization of a group velocity, 18:22314 (RA;US) 
WAVE PROPAGATION 

Study of the electron cyclotron maser instability, 18:22298 

(RA;US) 
WAVEGUIDES 

Design and first experimental results of components for ERCH 
at Thomson-CSF, 18:22322 (RA;US) 

Lithium niobate processing and testing: End of year report for 
FY92, 18:20746 (R;US) 

Microwaves for ECRH in Milano C.N.R. Laboratory, 18:22324 
(RA;US) 

Optimization of wall perturbations in rippled wall mode convert- 
ers for overmoded circular waveguide, 18:22325 (RA;US) 

Pure mode swept frequency TEp2 measurements in 6.35 cm cir- 
cular waveguide, 18:22329 (RA;US) 

Waveguide elliptic polarizers for ECH at down shifted frequen- 
cies on PLT, 18:22328 (RA;US) 

[Travel to United Kingdom and France regarding application of 
thin-film ferroelectrics and solid films and surfaces]: Foreign 
trip report, June 19—July 4, 1992, 18:20213 (R;US) 

WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK HADRONIC DECAY 

Influence of CP violation on energy spectra in K*-+xtat7-+ 
decays, 18:21864 (R;XA) 

On the difference caused by CP violation in the energy spectra 
of pions in K* + x+2+7-+ decays, 18:21865 (R;XA) 

Puzzles in nonleptonic weak decays of charm mesons and ex- 
otic mesons, 18:21916 (RA;JP) 

WEAK NEUTRAL CURRENTS 
Investigation of multi-hadron decays of Z° by high-energy pho- 
tons of the quark bremsstrahlung, 18:21846 (R;DE;in German) 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 
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[Training support for the future theater PAL recodes: Foreign 

trip report, January 16—February 3, 1993], 18:21128 (R;US) 
WEAR RESISTANCE 

Ceramics Technology Project database: September 1991 
summary report (Materials for piston ring-cylinder liner for ad- 
vanced heat/diesel engines.), 18:20353 (R;US) 

WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 

Classical aspects of weak interactions, 18:21843 (R;NL) 

On-mass-shell renormalization of the <t-bar t> contribution to 
the Al = 1/2 s is formed from d self-energy transition, 
18:21814 (R;XA) 

Results from TOPAZ, 18:21881 (RA;JP) 

WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 

Adaptation of polytec laser interferometer to ultrasonic NDE ap- 
plications, 18:20677 (R;US) 

In-situ observation of weld joint of austenitic stainless steel due 
to helium irradiation, 18:20265 (IA;JP) 

Stress analysis of bulk effluent system components in B and C 
reactors, 18:19861 (R;US) 

Thermo-mechanical FE-analysis of butt-welding of a Cu-Fe can- 
ister for spent nuclear fuel, 18:20293 (R;SE) 

WELDING 
See also ELECTRON BEAM WELDING 
LASER WELDING 
SOLDERING 

[Travel to participate in the 45th annual International Institute of 
Welding (IIW) assembly and conference in Madrid, Spain): 
Foreign trip report, August 27—September 13, 1992, 18:20279 
(R;US) 

[Welding and metallurgy]: Foreign trip report, September 25— 
October 9, 1992, 18:20252 (R;US) 

WELDS 
See WELDED JOINTS 
WELL CASINGS 

Design, build, develop and test a fieldworthy spiral too! and 
packer for casing repair: Final report, March 15, 1992—March 
3, 1993, 18:18851 (R;US) 

WELL INJECTION EQUIPMENT 
Improves calculation of pipe strains and stresses in a hot fluid 
injector/productor well simulator, 18:18840 (RA;US) 
WELLS 
See also DISPOSAL WELLS 
GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 

Construction and installation summary for fiscal year 1992 of the 
hydraulic head monitoring stations at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee: Environmental Restora- 
tion Program, 18:21249 (R;US) 

Environmental Protection Department's well inventory through 
the second quarter of 1992, 18:21236 (R;US) 

WENDELSTEIN-7 STELLARATOR 

Electron cyclotron emission measurements during electron cy- 
clotron heating in the Wendelstein VII-A Stellarator at 1 Tesla 
and 2.5 Tesla, 18:22293 (RA;US) 

Experiments on heat transport applying the modulation and cor- 
relation technique to electron-cyclotron-heated plasmas in the 
Wendelstein VII-A stellarator, 18:22304 (RA;US) 

Optimization of wall perturbations in rippled wall mode convert- 
ers for overmoded circular waveguide, 18:22325 (RA;US) 

WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 

Measuring and predicting reservoir heterogeneity in complex 
deposystems: The fluvial-deltaic Big Injun sandstone in West 
Virginia: Annual report, September 20, 1991—September 20, 
1992, 18:18849 (R;US) 

WESTERN REGION 

See USA 





WETLANDS 

Constraints of bioenergetics on the ecology and distribution of 
vertebrate ectotherms: Final report, 1 September 1988-30 
June 1990, 18:21221 (R;US) 

Mitigation and monitoring plan for impacted wetlands at the Gun- 
nison UMTRA Project site, Gunnison, Colorado (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:19290 (R;US) 

WHEELS 

Position and force control of a vehicle with two or more steer- 

able drive wheels, 18:20664 (R;US) 
WHISKERS 

Whisker toughening of ceramic materials: A review, 18:20339 

(R;US) 
WIGGLER MAGNETS 

Analytic and numerical study of two-frequency undulator radia- 
tion, 18:20724 (R;IT) 

Comparison between analytical and numerical computation of 
undulator brightness, 18:20806 (R;IT) 

Linear undulator brightness: Exact analytical treatment, 
18:20797 (R;IT) 

Linear undulator brightness: Sextupolar magnetic field contribu- 
tions and higher orders energy corrections for low energy 
electron beams, 18:20802 (R;IT) 

Magnetic field tolerance for insertion devices on 3rd generation 
synchrotron light sources, 18:20828 (RA;US) 

Modelling of undulator sources, 18:20831 (RA;US) 

WIGNER DISTRIBUTION 

Phase-space formalism in presence of dispersion, 18:20801 
(R;IT) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 

United States areal wind resource assessment, 18:19481 (R;US) 

[Development of a comprehensive plan for energy conservation, 
solar, and wind energy in the earthquake zone, and subse- 
quently to all of Armenia]: Foreign trip report, November 
30—December 10, 1992 (Foreign Trip Report), 18:19447 (R;US) 

WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

Fatigue life prediction for wind turbines: A case study on loading 
spectra and parameter sensitivity, 18:19487 (R;US) 

[International Energy Agency (IEA) experts meeting on aerody- 
namics]: Foreign trip report, November 27—December 5, 
1992, 18:19484 (R;US) 

[Travel to Denmark on certification of wind turbines]: Foreign 
trip report, September 26—October 9, 1992, 18:19482 (R;US) 

[Travel to Netherlands on the subject of wind turbine testing and 
evaluation]: Foreign trip report, October 2-10, 1992, 
18:19485 (R;US) 

WINDOWS 
Collider Quadrupole Magnet (CQM) Optical Alignment Window 
heat leak prediction, 18:20917 (R;US) 
WINDSCALE ADVANCED GAS-COOLED REACTOR 
See WAGR REACTOR 
WIPP 

3D structural analysis of SPDV Test Room 2 and cross drift in- 
tersections at the WIPP, 18:19158 (R;US) 

Addendum to “Test Plan: Small-Scale Seal Performance Tests 
(SSSPT)”, 18:19034 (R;US) 

Expert judgment as input to Waste Isolation Pilot Plant 
performance- assessment calculations: Probability distribu- 
tions of significant system parameters, 18:19159 (R;US) 

Resource Conservation and Recovery Act Part B permit appli- 
cation [for the Waste Isolation Pilot Plant (WIPP)}: Volume 6, 
Revision 3, 18:19075 (R;US) 

Test plan: Air intake Shaft Performance Tests: Appendix 17, 
Gage data base file (Revised), 18:19033 (R;US) 

Test plan: Brine inflow and related tests in the brine inflow room 
(Room Q) of the Waste Isolation Pilot Plant (WIPP), 18:19038 
(R;US) 


X-RAY DIFFRACTION 


Test plan: Hydraulic fracturing and hydrologic tests in Marker 
Beds 139 and 140, 18:19035 (R;US) 

Test plan: Sealing of the Disturbed Rock Zone (DRZ), including 
Marker Bed 139 (MB139) and the overlying halite, below the 
repository horizon, at the Waste Isolation Pilot Plant: Small- 
scale seal performance test-series F, 18:19036 (R;US) 

Test plan: Small Scale Seal Performance Tests (SSSPT), 
18:19039 (R;US) 

Test plan: WIPP horizon gas flow/permeability measurements, 
18:19640 (R;US) 

Waste Isolation Pilot Plant Strategic Plan, 18:19043 (R;US) 

WIRE SPARK CHAMBERS 

[Travel to Austria and England for presentation of papers on 
proportional detectors]: Foreign trip report, February 15-26, 
1992, 18:20989 (R;US) 

WNP-1 REACTOR 

Qualification of a Tritium-Producing Target for the light water re- 
actor application, 18:19893 (R;US) 

The WIMS-E benchmark of the light water new production reac- 
tor diamond cell, 18:19894 (R;US) 

WOLFRAM 
See TUNGSTEN 
WOOD ALCOHOL 
See METHANOL 
WOOD PRODUCTS INDUSTRY 

See also PAPER INDUSTRY 

Draft Environmental Impact Statement, chip mill terminals on 
the Tennessee River: Volume 1, 18:19428 (R;US) 

Draft environmental impact statement, chip mill terminals on the 
Tennessee River: Volume 2, Appendices, 18:19429 (R;US) 

WOOD-FUEL POWER PLANTS 

Solid fuels for gas turbines in cogeneration applications, 

18:19421 (R;SE;iIn Swedish) 
WORK 
Methods and criteria for safety analysis (FIN L2535), 18:19966 
(R;US) 

WORKERS 

See PERSONNEL 
WPPSS NUCLEAR PROJECT NO. 1 

See WNP-1 REACTOR 
WWER TYPE REACTORS 

See also LOVIISA-1 REACTOR 

LOVIISA-2 REACTOR 

improvement of WWER fuel burnup and its effect on the fuel cy- 

cle, 18:19559 (RA;XA) 


X 


X RADIATION 
See also HARD X RADIATION 
SOFT X RADIATION 

Evaluation of thermoluminescent dosimeters (TLDs) of two dif- 
ferent designs for beta particle and low energy photon 
dosimetry, 18:21639 (R;US) 

Kirkpatrick-Baez x-ray optics for parallel beam formation: LLNL 
final report, 18:22174 (R;US) 

XG standards. Version 91-8-6. X-ray and gamma-ray standards 
for detector calibration, 18:19371 (R;XA) 

[Travel to the UK to present a paper on x-ray optics and micro- 
analysis and to visit two laboratories conducting microscopic 
research]: Foreign trip report, August 29-September 22, 
1992, 18:22172 (R;US) 

X-2830 RESONANCES 

See MESONS 

X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 

Detection of X-ray fluorescence of light elements by electron 
counting in a low-pressure gaseous electron multiplier, 
18:21056 (R;IL) 

X-RAY DIFFRACTION 

Kirkpatrick-Baez x-ray optics for parallel beam formation: LLNL 

final report, 18:22174 (R;US) 
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X-RAY EQUIPMENT 


X-RAY EQUIPMENT 
See also X-RAY SOURCES 
Flash x-ray system, techniques and applications, 18:21133 
(R;US) 
X-RAY LASERS 
Demonstration designs for optical-field-ionized plasma x-ray 
lasers, 18:20756 ‘R;US) 
Development of coherent x-ray lasers, 18:20748 (R;US) 
High-repetition rate x-ray lasers and applications, 18:20750 
(R;US) 
Inner-shell photo-ionized x-ray laser schemes, 18:20751 (R;US) 
Problems in the implementation of x-ray optics with x-ray lasers, 
18:20754 (R;US) 
Spectral profiles of neon-like x-ray lasers, 18:22410 (RA;US) 
X-RAY RADIOGRAPHY 
Sub-millimetric gap width measurement by finite x-ray source, 
18:19399 (R;IL;In Hebrew) 
X-RAY SOURCES 
Computational simulations of a soft x-ray projection lithography 
laser plasma source, 18:19402 (R;US) 
Current status of X-ray system at SHI Tsukuba facility, 18:20783 
(IA;JP) 
Enhanced heat transfer with metal-wool-filled tubes, 18:20920 
(RA;US) 
Inductive adder for radiographic applications, 18:19369 (R;US) 
Magnetic field tolerance for insertion devices on 3rd generation 
synchrotron light sources, 18:20828 (RA;US) 
Modelling of undulator sources, 18:20831 (RA;US) 
X-ray production from laser-produced plasmas for soft x-ray pro- 
jection lithography applications, 18:19404 (R;US) 
X-RAY SPECTRA 
FEFF5: An ab initio multiple scattering XAFS code, 18:22112 
(R;US) 
XENON 136 
Sup(136)Xe ion track registration in Makrofol-KL polycarbonate, 
18:21009 (IA;IN) 
XENON IODIDES 
Measurements of transition probabilities in the range from vac- 
uum ultraviolet to infrared, 18:22118 (I;ES;ln Spanish) 
Xi C PLUS BARYONS 
Observation of =.° semileptonic decay, 18:21850 (R;DE) 
XYLANS 
Two-stage dilute acid prehydrolysis of biomass, 18:19420 
(PA;US) 


Y 


Y*RESONANCES 
See BARYONS 
Y-12 PLANT 
Best management practices plan for the Y-12 Plant, 18:19227 
(R;US) 
Data verification and evaluation techniques for groundwater 
monitoring programs, 18:21212 (RA;US) 
Environmental sample management system (ESMS), 18:19019 
(RA;US) 
Post-closure permit application for the Chestnut Ridge Sedi- 
ment Disposal Basin at the Y-12 Plant, 18:19228 (R;US) 
Soil Management Plan for the Y-12 Plant, 18:19226 (R;US) 
YANG-MILLS THEORY 
BRST quantization of 2d-Yang Mills theory with anomalies, 
18:21804 (R;NL) 
YEASTS 
Genetic analysis of YAC integrity following yeast transformation 
and mitotic growth, 18:21371 (RA;US) 
YTTERBIUM 173 TARGET 
Helium-ion-induced fission excitation functions of terbium and 
ytterbium, 18:22030 (1A;IN) 
YTTRIUM 8&2 
Nuclear structure models: Applications and development: 
Progress report, July 1, 1992—April 30, 1993 (Department of 
Physics, Tennessee Technological University, Cookeville, 
Tennessee), 18:21941 (R;US) 
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AC22-90PC90049 


AC22-90PC90363 


AC22-91PC90365 


AC22-91PC90366 


AC22-91PC91030 


AC22-91PC91052 


AC22-91PC91053 


AC22-91PC91054 


AC22-91PC91055 


AC22-91PC91058 


AC22-91PC91161 


AC22-92PC91338 


AC22-92PC92106 


AC22-92PC92108 


AC22-82PC92108 


Abstract No. Report No. 
Michigan Univ., Ann Arbor, MI (United 
States) 
18:18844 DOE/BC/14474-13 
Burns and Roe Services Corp., Pitts- 
burgh, PA (United States) 
18:18687 DOE/PC/88400-T1 
18:18658 DOE/PC/88400-T2 
Pennsylvania State Univ., University 
Park, PA (United States) 
18:18690 DOE/PC/89877-T1 
University of Southern California, Los 
Angeles, CA (United States). Dept. of 
Chemical Engineering 
18:18691 DOE/PC/89879-T12 
Texas Univ., Austin, TX (United States). 
Center for Petroleum and Geosystems 
Engineering 
18:18848 DOE/BC/14650—1 1 
Appalachian Oil and Natura! Gas Re- 
search Consortium, Morgantown, WV 
(United States) 
18:18849 DOE/BC/14657-11 
Lehigh Univ., Bethlehem, PA (United 
States) 
18:18692 DOE/PC/90044-9 
Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Re- 
search 
18:18693 DOE/PC/9004S-T8 
Energy and Environmental Research 
Corp., Irvine, CA (United States) 
18:19506 DOE/PC/90363-T8 
18:19507 DOE/PC/90363-T9 
Southern Research Inst., Birmingham, 
AL (United States) 
18:19508 DOE/PC/90365-TS 
Battelle, Columbus, OH (United States) 
18:19509 DOE/PC/90366-T5 
Dow Corning Corp., Carrollton, KY 
(United States) 
18:20558 DOE/PC/91030-T2 
Hydrocarbon Research, Inc., Princeton, 
NJ (United States) 
18:18697 DOE/PC/91052-5 
SRI International, Menlo Park, CA (United 
States). Chemistry Lab. 
18:18698 DOE/PC/91053-T3 
Pittsburgh Univ., PA (United States). 
Dept. of Chemical and Petroleum En- 
gineering 
18:18699 DOE/PC/91054—T3 
Auburn Univ., AL (United States). Dept. 
of Chemical Engineering 
18:18700 DOE/PC/91055-T1 
18:18701 DOE/PC/91055-T2 
Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Re- 
search 
18:18702 DOE/PC/91058-T5 
Vortec Corp., Collegeville, PA (United 
States) 
18:18812 DOE/PC/91161-T3 
18:19491 DOE/PC/91161-T4 
Radian Corp., Austin, TX (United States) 
18:19516 DOE/PC/91338-T2 
Surtace/interface, Inc., Mountain View, 
CA (United States) 
18:21070 DOE/PC/92106-T1 
Energy International Corp., Pittsburgh, 
PA (United States) 
18:18706 DOE/PC/92108—T1 
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AC22-92PC92110 


Contract No. 


AC22-92PC92110 


AC22-92PC92149 


AC22-92PC92151 


AC22-92PC92159 


AC22-92PC92160 


AC22-92PC92176 


AC22-92PC92208 


AC22-93PC92147 


AC34-90DP62349 


AC35-89ER40486 


Al01-91CE50306 


Al01-911IN00534 


Al02-88CE90024 


Al03-79DP40082 


Al0S-84ER13230 


Al05-840R21 428 


Abstract No. Report No. 
AMAX Research and Development Cen- 
ter, Golden, CO (United States) 
18:18707 DOE/PC/92110-T1 
CeraMem Corp., Waltham, MA (United 
States) 
18:18709 DOE/PC/92149-T1 
Little (Arthur D.), Inc., Cambridge, MA 
(United States) 
18:19517 DOE/PC/92151—-T1-Rev.A 
Combustion Engineering, Inc., Windsor, 
CT (United States) 

18:19518 DOE/PC/92159-T1 
Babcock and Wilcox Co., Barberton, OH 
(United States). Contract Research 

Div. 
18:19492 DOE/PC/92160-T1 
United Technologies Research Center, 
East Hartford, CT (United States) 
18:18771 DOE/PC/92176-T1 
AMAX Research and Development Cen- 
ter, Golden, CO (United States) 
18:18668 DOE/PC/92208-T1 
Hydrocarbon Research, Inc., Princeton, 
NJ (United States) 
18:18708 DOE/PC/92147—1 
EG and G Rocky Flats, Inc., Golden, CO 
(United States) 
18:19154 RFP—4622 
18:21316 RFP-—4679 
18:21317 RFP—4718 
EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant 
18:19155 RFP—4625 
18:19156 RFP-4641 
18:19157 RFP—4648 
18:19336 RFP—4680 
18:19337 RFP—4690 
Superconducting Super Collider Lab., 
Dalias, TX (United States) 
18:20824 SSCL-Preprint—200 
18:20825 SSCL-Preprint-201 
18:20914 SSCL-610 
18:20915 SSCL-613 
18:20916 SSCL-Preprint—199 
18:20917 SSCL-Preprint—231 
National Aeronautics and Space Admin- 
istration, Cleveland, OH (United 
States). Lewis Research Center 
18:20413 DOE/NASA-50306-2 
Central intelligence Agency, Washington, 
DC (United States) 
18:18875 DOE/IN/00534-T1 
Naval Research Lab., Washington, DC 
(United States) 
18:20313 DOE/CE/90024—11 
Naval Research Lab., Washington, DC 
(United States) 
18:22419 DOE/DP/40092-1 
18:22420 DOE/DP/40092-2 
18:22421 DOE/DP/40092-5 
18:22422 DOE/DP/40092-6 
18:22423 DOE/DP/40092—7 
18:22424 DOE/DP/40092-8 
18:22425 DOE/DP/40092-9 
National inst. of Standards and Technol- 
ogy (MSEL), Gaithersburg, MD (United 
States). Ceramics Div. 

18:20244 DOE/ER/13230-T2 
National Inst. of Standards and Technol- 
ogy, Boulder, CO (United States). 
Center for Chemical Technology 

18:20414 DOE/OR/21428-T1 
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Contract No. 


Al05-86ER13585 


Al05-920R22030 


Al08-78ET 44802 


Al08-92NV 10874 


Al22-92PC92150 


Al79-90BP08212 


AS03-88DP10754 


BI79-91BP16067 


FC01-89CH10402 


FC02-93ER54186 


FC03-90ER61010 


FC04-81AL16309 


FC04-82AL 16257 


Abstract No. Report No. 
Naval Research Lab., Washington, DC 
(United States). Plasma Physics Div. 
18:20774 DOE/ER/13585-T2 
Jet Propulsion Lab., Pasadena, CA 
(United States) 
18:19417 DOE/OR/22030-T1 
Geological Survey, Denver, CO (United 
States) 
18:21697 USGS-OFR-91-623 
Geological Survey, Menlo Park, CA 
(United States) 
18:19193 USGS-OFR-92-343 
Geological Survey, Denver, CO (United 
States) 
18:21697 USGS-OFR-91-623 
Jet Propulsion Lab., Pasadena, CA 
(United States) 
18:18710 DOE/PC/92150-T1 
18:18711 DOE/PC/92150-T2 
Wyoming Univ., Laramie, WY (United 
States). Dept. of Electrical Engineering 
18:19489 DOE/BP/08212-T3-Vol.2 
18:20141 DOE/BP/08212-T1 
18:20142 DOE/BP/08212-T2 
18:20143 DOE/BP/08212-T3-Vol.1 
Wisconsin Univ., Madison, WI (United 
States). Fusion Technology Inst. 
18:22418 DOE/DP/10754-1 
Washington State Energy Office, 
Olympia, WA (United States) 
18:19431 DOE/BP-2016 
Council of State Governments, Lombard, 
IL (United States). Midwestern Office 
18:18976 DOE/CH/10402-22 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Plasma Fusion 
Center 
18:22431 DOE/FTR-93010401 
18:22432 DOE/FTR-93010404 
18:22435 DOE/FTR-93010696 
National Inst. for Global Environmental 
Change, Davis, CA (United States) 
18:20003 DOE/ER/61010-T6 
USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings 
Remedial Action Project Office 
18:19271 DOE/UMTRA-0505 10- 
GRNO 
USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tail- 
ings Remedial Action Project Office 
18:19272 DOE/UMTRA-0505 10- 
GRNO-Vol.1 
USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings 
Remedial Action Project Office 
18:19254 DOE/UMTRA-050503- 
0000 
DOE/UMTRA-050503- 
0000-Attach.2 
DOE/UMTRA-050503- 
0000-Attach.3 
DOE/UMTRA-050503- 
0000-Attach.4 
DOE/UMTRA-050503- 
0000-Attach.5 
DOE/UMTRA-050503- 
0000-Attach.6 
DOE/UMTRA-050506- 
0000-Vol.2 
DOE/UMTRA—050510- 
GRNO-Vol.3 


18:19255 
18:19256 
18:19257 
18:19258 
18:19259 
18:19262 


18:19273 





Contract No. 


FC04-83AL16258 


FC04-83AL19454 


FC04-83AL20536 


FC04-85AL20533 


FC04-87AL20532 


FC04-90AL63805 


FCO7-85NV10412 


FC07-901D12945 


FC07-911D13074 


FC07-911D13133 


FCO8-90NV10891 


FC21-86MC 10637 


Abstract No. Report No. 

USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tail- 
ings Remedial Action Project Office 

18:19260 DOE/UMTRA-050504- 
0039 

USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tail- 
ings Remedial Action Project Office 

18:19274 DOE/UMTRA-050515- 
0000-Vol.1 

USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings 
Remedial Action Project Office 

18:19275 DOE/UMTRA-050515- 
0000-Vol.2-App.F 

USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tail- 
ings Remedial Action Project Office 

18:19281 DOE/UMTRA-050522- 
0000-Vol.1 

USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings 
Remedial Action Project Office 

18:19282 DOE/UMTRA-050522- 
0000-Vol.2 

USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tail- 
ings Remedial Action Project Office 

18:19261 DOE/UMTRA-050506- 
0000-Vol.1 

USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings 
Remedial Action Project Office 

18:19276 DOE/UMTRA-050516- 
0000-Vol.2 

USDOE Albuquerque Field Office, NM 
(United States). Uranium Mill Tailings 
Remedial Action Project Office 

18:19280 DOE/UMTRA-050520- 
0000 

Waste-Management Education and Re- 
search Consortium (WERC), Las 
Cruces, NM (United States) 

18:19028 DOE/AL/63805-T 1 
18:19029 DOE/AL/63805-T 1-App. 
18:19030 DOE/AL/63805-T2 
18:19031 DOE/AL/63805-T 2-App. 
18:19032 DOE/AL/63805-T3 

EG and G Idaho, Inc., Idaho Falls, ID 
(United States) 

18:19469 DOE/NV/10412—4 

EG and G Idaho, Inc., Idaho Falls, ID 
(United States) 

18:19468 DOE/ID/12945-—4 
18:19471 DOE/ID/12945-3 
18:19472 DOE/ID/12945-T7 
18:19473 DOE/ID/12945-T8 

Kansas State Univ., Manhattan, KS 
(United States) 

18:20181 DOE/ID/13074-T7 

Dow Chemical Co., Midland, Mi (United 
States) 

18:20318 DOE/ID/13133-5 

Lawrence Livermore National Lab., CA 
(United States) 

18:19190 UCRL-JC—1 12825 

North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environ- 
mental Research Center 

18:19500 DOE/MC/10637-3312 
18:22573 ESTSC—0005261B38600 


Contract No. 


FC21-89MC26042 


FC21-91MC27364 


FC22-83FE60149 


FC22-87PC79796 


FC22-89PC88697 


FC22-S0PC89652 


FC22-90PC89663 


FC22-91PC90545 


FC22-91PC90546 


FC22-91PC90548 


FC22-91PC90550 


FC22-92PC92521 


FG01-88CE15362 
FG01-89CE34023 


FG01-90CE15375 


FG01-90CE15375 


Abstract No. Report No. 
American Electric Power Service Corp., 
Columbus, OH (United States) 
18:18797 DOE/MC/26042-3222 
Midwest Power, Des Moines, IA (United 
States) 

18:18798 DOE/MC/27364—93/C01 85 
National inst. for Petroleum and Energy 
Research, Bartlesville, OK (United 

States) 
18:18855 NIPER-671 
18:18856 NIPER-679 
18:20569 NIPER-659 
Energy and Environmental Research 
Corp., Irvine, CA (United States) 
18:18802 DOE/PC/79796—-T32 
Pennsylvania State Univ., University 
Park, PA (United States). Energy and 
Fuels Research Center 
18:18803 DOE/PC/88697-T7 
Southern Co. Services, Inc., Birmingham, 
AL (United States) 
18:19501 DOE/PC/89652-TS 
CQ, Inc., Homer City, PA (United States) 
18:18663 DOE/PC/89663-T9 
Babcock and Wilcox Co., Alliance, OH 
(United States) 
18:19510 DOE/PC/90545-T9 
Bechtel Corp., San Francisco, CA (United 
States) 

18:19511 DOE/PC/90546—-T6-Vol.1 
18:19512 DOE/PC/90546—T7-Vol.1 
LIFAC North America, Inc., Oakiand, CA 

(United States) 
18:19513 DOE/PC/90548-T7 
18:19514 DOE/PC/90548-T8 
Public Service Co. of Colorado, Denver, 
CO (United States) 
18:19515 DOE/PC/90550-T9 
Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (United States) 
18:18670 DOE/PC/92521-T17 
18:18671 DOE/PC/92521-T18 
18:18672 DOE/PC/92521-T21 
18:18673 DOE/PC/92521-T23 
18:18712 DOE/PC/92521-T5 
18:18714 DOE/PC/92521-T10 
18:18715 DOE/PC/92521-T12 
18:18716 DOE/PC/92521-T14 
18:18717 DOE/PC/92521-T15 
18:18772 DOE/PC/92521-T25 
18:18773 DOE/PC/92521-T26 
18:18774 DOE/PC/92521-T27 
18:18816 DOE/PC/92521-T11 
18:18817 DOE/PC/92521-T20 
18:18818 DOE/PC/92521-T22 
18:18819 DOE/PC/92521-T24 
18:19410 DOE/PC/92521-T6 
18:19519 DOE/PC/92521-T9 
18:18669 DOE/PC/92521-T16 
Southern Illinois Univ., Carbondale, IL 
(United States). Dept. of Mechanical 
Engineering and Energy Processes 
18:18713 DOE/PC/92521-T8 
Purag Co., Stamford, CT (United States) 
18:21287 DOE/CE/15362-T6 
Hunter Coll., New York, NY (United States) 
18:21680 DOE/CE/34023-T1 
So-Luminaire International, inc., Phoenix, 
AZ (United States) 
18:20159 DOE/CE/15375—-T1 


ERA Vol. 18, No. 7 969 





FG01-90CE15415 


Contract No. 


FG01-90CE15415 


FG01-90CE15467 


FG01-91CE15497 


FG01-911E10955 


FG01-92CE15533 


FG01-92CE15544 


FG02-84ER13214 


FG02-84ER13218 


FG02-84ER13242 


FG02-84ER13282 


FG02-84ER13299 


FG02-84ER40146 


FG02-84ER45095 


FG02-84ER45130 


FG02-84ER45131 


FG02-84ER53187 


FG02-84ER53189 


FG02-85CE40738 


FG02-85ER13403 


FG02-85ER45211 


FG02-86ER13511 


FG02-86ER13537 


FG02-86ER13547 


Abstract No. Report No. 
CLD Technology, Inc., Ventura, CA 
(United States) 
18:18850 DOE/CE/15415-T3 


Missouri Univ., Rolla, MO (United States). 


Rock Mechanics and Explosives Re- 
search Center 
18:20242 DOE/CE/15467-T1 
Nu-Bore Systems, Wichita Falls, TX 
(United States) 
18:18851 DOE/CE/15497-T4 
Atlantic Council of the United States, 
Washington, DC (United States) 
18:20004 DOE/IE/10955-T2 
Energy Recovery Technology, Salt Lake 
City, UT (United States) 
18:18930 DOE/CE/15533-T5 
South Dakota State Univ., Brookings, SD 
(United States) 
18:20140 CONF-9209303-1 
Cornell Univ., Ithaca, NY (United States). 
Dept. of Soil, Crop and Atmospheric 
Sciences 
18:21681 DOE/ER/13214-10 
Illinois Univ., Urbana, IL (United States) 
18:20467 DOE/ER/13218-29 
Massachusetts Univ., Boston, MA 
(United States) 
18:20599 DOE/ER/13242-9 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Dept. of Chemical 
Engineering 
18:18785 DOE/ER/13282-T2 
Colorado State Univ., Fort Collins, CO 
(United States) 
18:20545 DOE/ER/13299-9 
Syracuse Univ., NY (United States) 
18:21736 DOE/ER/401 46-4 
Pennsylvania State Univ., University Park, 
PA (United States). Dept. of Physics 
18:20408 DOE/ER/45095-7 
Washington Univ., St. Louis, MO (United 
States). Dept. of Physics 
18:20245 DOE/ER/45130-8 
Pittsburgh Univ., PA (United States) 
18:20695 DOE/ER/45131-T2 
GA Technologies, inc., San Diego, CA 
(United States) 
18:22310 GA-A-18294 
GA Technologies, Inc., San Diego, CA 
(United States) 
18:22309 GA-A-18294 
Institute of Paper Science and TechnolF- 
ogy, Atlanta, GA (United States) 
18:20144 DOE/CE/40738-6 
18:20145 DOE/CE/40738-T6 
Lehigh Univ., Bethlehem, PA (United 
States). Dept. of Chemistry 
18:20469 DOE/ER/13403-5 
Cornell Univ., Ithaca, NY (United States). 
Dept. of Materials Science and Engi- 
neering 
18:20246 DOE/ER/4521 1-22 
Northwestern Univ., Evanston, IL (United 
States). Dept. of Chemistry 
18:20546 DOE/ER/13511-7 
Pennsylvania State Univ., University 
Park, PA (United States) 
18:18764 DOE/ER/13537-8 
Wyoming Univ., Laramie, WY (United 
States). Dept. of Chemistry 
18:21677 DOE/ER/13547—4 
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Contract No. 


FG02-86ER13554 


FG02-86ER13570 


FG02-86ER13612 


FG02-86ER13640 


FG02-86ER45252 


FG02-86ER45254 


FG02-86ER52131 


FG02-86ER53223 


FG02-86ER60448 


FG02-87ER13666 


FG02-87ER13717 


FG02-87ER13729 


FG02-87ER40333 


FG02-87ER40346 


FG02-87ER40363 


FG02-87ER45307 


FG02-87ER60577 


FG02-88ER1 2813 


FG02-88ER13822 


FG02-88ER13896 


FG02-88ER13939 


Abstract No. Report No. 

Princeton Univ., NJ (United States). Dept. 
of Mechanical and Aerospace Engi- 
neering 

18:20547 DOE/ER/13554-T1 

Indiana Univ., Bloomington, IN (United 
States) 

18:20548 DOE/ER/13570-7 

Lehigh Univ., Bethlehem, PA (United 
States). Zettlemoyer Center for Sur- 
face Studies 

18:18858 DOE/ER/13612-6 

Northwestern Univ., Evanston, IL (United 
States) 

18:20549 DOE/ER/13640-6 

Pennsylvania State Univ., University 
Park, PA (United States). Dept. of Ma- 
terials Science and Engineering 

18:20410 DOE/ER/45252-6 

Sandia National Labs., Albuquerque, NM 
(United States) 

18:20444 SAND-—93-0744C 

Wisconsin Univ., Madison, WI (United 
States). Applied Superconductivity 
Center 

18:22207 DOE/ER/52131-13 

New York Univ., NY (United States). 

Magneto-Fluid Dynamics Div. 
18:22429 DOE/ER/53223—1 96 

Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Center for Envi- 
ronmental Health Sciences 

18:21613 DOE/ER/60448-T6 

Colorado State Univ., Fort Collins, CO 
(United States) 

18:20550 DOE/ER/13666-6 

Wisconsin Univ., Madison, WI (United 
States). Dept. of Plant Pathology 

18:19414 DOE/ER/13717-4 

Michigan State Univ., East Lansing, Ml 
(United States) 

18:21345 DOE/ER/13729-5 

Wyoming Univ., Laramie, WY (United 
States) 

18:22137 
18:22138 


DOE/ER/40333-1 22 
DOE/ER/40333-133 
18:22139 DOE/ER/40333-134 
18:22267 DOE/ER/40333-135 
Purdue Univ., Lafayette, IN (United 
States) 
18:21936 DOE/ER/40346-6 
Pittsburgh Univ., PA (United States) 
18:22009 DOE/ER/40363-T3 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Dept. of Materials 
Science and Engineering 
18:20314 DOE/ER/45307-5 
Pennsylvania State Univ., University 
Park, PA (United States) 
18:21219 DOE/ER/60577-5 
Texas A and M Univ., College Station, TX 
(United States). Dept. of Nuclear Engi- 
neering 
18:20692 DOE/ER/12813-1 
City Coll. of New York, NY (United 
States). Levich Inst. 
18:20628 DOE/ER/13822-6 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Dept. of Chemical 
Engineering 
18:20693 DOE/ER/13896-5 
illinois Univ., Urbana, IL (United States) 
18:20649 DOE/ER/13939-4 





Contract No. 
FG02-88ER13965 


FG02-88ER45354 


FG02-88ER45373 


FG02-88ER53263 


FG02-88ER60661 


FG02-88ER60727 


FG02-89ER14020 


FG02-89ER45396 


FG02-89ER60764 


FG02-89ER60874 


FG02-89ER60883 


FG02-90CE27504 


FG02-90ER14125 


FG02-90ER14132 


FG02-90ER45417 


FG02-90ER45437 


FG02-90ER61022 


FG02-90ER61029 


FG02-90ER61067 


FG02-91CE23810 


FG02-91ER14178 


FG02-91ER14221 


FG02-91ER20025 


Abstract No. Report No. 
Rochester Univ., NY (United States) 
18:20551 DOE/ER/13965-—5 
Lehigh Univ., Bethlehem, PA (United 
States). Dept. of Mechanical Engineer- 
ing and Mechanics 
18:20248 DOE/ER/45354-3 
Notre Dame Univ., IN (United States) 
18:20470 DOE/ER/45373-5 
Lodestar Research Corp., Boulder, CO 
(United States) 
18:22269 DOE/ER/53263—28 
Argonne National Lab., IL (United States) 
18:21596 ANL/BIM/CP-78938 
Drexe! Univ., Philadelphia, PA (United 
States). Dept. of Bioscience and 
Biotechnology 
18:21221 DOE/ER/60727-2 
Pennsylvania State Univ., University 
Park, PA (United States) 
18:20552 DOE/ER/14020—4 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Dept. of Materials 
Science and Engineering 
18:20316 DOE/ER/45396-4 
Utah Univ., Salt Lake City, UT (United 
States). Radiobiology Div. 
18:21614 DOE/ER/60764-T1 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States) 
18:20775 DOE/ER/60874—4 
Kansas Univ., Lawrence, KS (United 
States). Dept. of Geography 
18:21163 DOE/ER/60883-3 
Urban Consortium for Technology Initia- 


tives (United States). Energy Task 
Force 

18:20109 

Rochester Univ., NY (United States) 


DOE/CE/27504—14 


18:20601 DOE/ER/14125-3 
Harvard Univ., Boston, MA (United States) 
18:20553 DOE/ER/14132-3 
Maine Univ., Orono, ME (United States) 
18:20317 DOE/ER/45417-4 
State Univ. of New York, Stony Brook, NY 
(United States). Dept. of Materials Sci- 
ence and Engineering 
18:20411 DOE/ER/45437-2 
Columbia Univ., New York, NY (United 
States) 
18:21615 DOE/ER/61022-3 
Clarkson Univ., Potsdam, NY (United 
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OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See NUREG-1275-Vol.9 
See UCRL-ID—-110709 

See LA-SUB-—93-55/2 

OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


pt.1) 
pt.2) 

pt.3) 

- INIS 
; INIS 
> INIS 
> INIS 


; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


Order 
Number 


DE93784746 


DE93622007 
DE93622258 
DE93622255 
DE93623204 


DE93622049 


DE93004662 
DE9301 1492 
DE9301 1391 
DE93011975 


DE93006400 
DE93006408 


DE93009959 
DE93009960 
DE93011756 


DE93009987 
DE93011759 


DE9301 1987 
DE9301 1760 


DE93009209 
DE93010659 


DES93010660 
DE93006405 
DE93006419 
DE93005574 


DE93009204 


Distribution 
Category 


MF-201 
PC-405 
PC-405 
PC-405 


MF-402 
MF-402 


MF-414 
MF-414 
MF-414 


MF-414 
MF-414 


MF-411 
MF-411 


MF-408 
MF-408 


MF-103 
MF-902 
MF-902 
MF-902; 
MF-904 
MF-331 


ERA Vol. 18, No. 7 979 





ANL/CMT/CP- 


Report 
Number 


77506 
77587 
77656 
77865 
78935 
78937 
79222 
79279 
ANL/CMT/RP- 
79188 
ANL/CP- 
75512 


ANL/CTD/CP- 
78758 
ANL/EAIS— 
z 
ANL/EAIS/CP- 
77537 
78641 
78791 
79230 
ANLEAIS/TM- 
74 


ANL/ES/CP- 
78143 
78832 
78904 
78917 
79232 

ANL/ESD/TM- 
38 

ANV/ESH/HP- 
93/101 

ANL/FC/CP- 
76252 
77545 
78692 

ANLIFR/CP- 
77128 
77151 
78545 

ANL/MCT/CP- 
76429 
76965 
77586 
77794 
77835 


77846 
78588 
78794 
79135 
ANL/MSD/CP- 
77924 
ANL/NPR- 
90/024 
91/7 


ANL/OTD-ER/CP- 


78639 


980 ERA Vol. 18, No. 7 


Abstract 
Number 


18:19005 
18:21200 
18:21201 
18:20099 
18:21202 
18:18949 
18:20541 
18:20542 


18:20179 


18:19900 


18:22555 
18:18877 


18:20010 
18:20203 
18:19006 
18:21081 


18:19735 


18:19007 
18:18776 
18:20011 
18:19008 
18:19992 
18:20012 
18:20013 
18:19009 
18:21203 


18:19488 
18:20138 
18:20135 
18:19983 
18:19498 


18:21653 


18:21204 


18:20636 
18:19590 
18:19901 


18:19697 
18:19698 
18:19699 


18:20685 
18:20306 
18:19010 
18:20307 
18:22204 


18:22205 
18:20216 
18:18784 
18:22206 
18:20390 
18:19902 
18:19760 


18:19643 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE93009207 
DE93008654 
DE93008653 
DE93010662 
DE93009205 
DE93009206 
DE93010668 
DE9301 1767 


DE93010658 


DE93005324 


DE93009561 
DE9301 1795 


DE93009974 
DE93009955 
DE93008668 
DE93011755 


DE93007775 


DE93005781 
DE93006819 
DE9301 1790 
DE93009908 
DE9301 1604 
DE93012766 
DE93011910 
DE93012873 
DE93013113 


DE93009971 
DE93008658 
DE93008656 
DES93009986 
DE9301 0666 


DE93006818 
DE9301 1020 


DE93009130 
DE93009213 
DE93009958 


DE93010114 
DE93010113 
DE93010115 


DE93010661 
DE93010675 
DE93008646 
DE93010663 
DE93009954 


DE93009965 
DE93009202 
DE93010664 
DE93010674 
DE93011766 
DE93010893 
DE93007767 


DE93009134 


Distribution 
Category 


MF-940 
MF-902 
MF-902 
MF-334 
MF-902 
MF-533 
MF-404 
MF-404 


MF-331 


MF- 
1006 


MF-405 
MF-902 
MF-800 


MF-900 


MF- 
1002 

MF-902 
MF-S00 
MF-802 
MF-802 


MF-930 
MF-802 
MF-802 
MF-902 


MF-109 
MF-310 
MF-112 
MF-364 
MF-105 





BNL- 


Report Abstract Source of GPO Order 


Distribution 
Number Number Availability 


Dep. Number Category 
ANL/OTM/CR-— 


1 18:20170 OSTI; NTIS; GPO Dep. .99: DE93011639 MF-373 
ANL/PHY/CP- 

79003 18:21735 OSTI; NTIS; INIS; GPO Dep. .99: DE93009208 MF-413 

79260 18:22178 OSTI; NTIS; INIS; GPO Dep. .99: DE93011763 MF-413 

79433 18:21974 OSTI; NTIS; INIS; GPO Dep. .99: DE93011764 MF-413 
ANL/RA/CP- 

76759 18:22092 OSTI; NTIS; INIS; GPO Dep. .99: DE93009961 MF-505 

77255 18:19903 OSTI; NTIS; INIS; GPO Dep. .99: DE93009985 MF-520 

78622 18:19644 OSTI; NTIS; INIS; GPO Dep. .99: DE93008659 MF-539 
ANSTO-E- 

693 18:20391 OSTI; NTIS (US Sales Only); INIS DE93622236 

697 18:20466 OSTI; NTIS (US Sales Only); INIS DE93622008 

702 18:20392 OSTI; NTIS (US Sales Only); INIS DE93622212 

703 18:19700 OSTI; NTIS (US Sales Only); INIS DE93622542 

707 18:20393 OSTI; NTIS (US Sales Only); INIS DE93622213 
ANU-P- 

1107 18:21975 OSTI; NTIS (US Sales Only); INIS DE93623019 

1115 18:21935 OSTI; NTIS (US Sales Only); INIS DE93622972 
ARACOR/TR- 


524-01 18:21031 See LA-SUB—93-159 
ARH- 
1102-Del. 18:18951 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93008596 
1505-Del. 18:18952 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93008598 
1511-Del. 18:18953  OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93008599 
1906-Del. 18:18954 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93008600 
302-Del. 18:18950 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93008595 
ASIPP- 


0032. 18:22415 See CNIC—00611 
AUC-IES-R- 
18:20139 OSTI; NTIS DE93784725 
18:21742 OSTI; NTIS DE93784726 


18:22611 See UCRL-CR-111779 


1992/E/018 18:18955 OSTI; NTIS (US Sales Only); INIS DE93623262 
1992/E/019 18:19658 OSTI; NTIS (US Sales Only); INIS DE93623768 
1992/E/020 18:19011 OSTI; NTIS (US Sales Only); INIS DE93624688 
1992/E/021 18:20982 OSTI; NTIS (US Sales Only); INIS DE93624648 
1992/E/022 18:20308 OSTI; NTIS (US Sales Only); INIS DE93623345 
1992/E/027 18:22263 OSTI; NTIS (US Sales Only); INIS DE93624935 
1992/E/028 18:20983 OSTI; NTIS (US Sales Only); INIS DE93624677 
1992/E/029 18:22412 OSTI; NTIS (US Sales Only); INIS DE93624944 
1992/E/031 18:22179 OSTI; NTIS (US Sales Only); INIS DE93624683 
1992/E/034 18:19575 OSTI; NTIS (US Sales Only); INIS DE93624630 
1992/E/035 18:19576 OSTI; NTIS (US Sales Only); INIS DE93624631 
BHR- 

66 18:21205 OSTI; NTIS; INIS DE93620722 

68 18:20984 OSTI; NTIS; INIS DE93623877 
BICM- 


0005. 18:20619 See CNIC—00642 

BINE- 
0017. 18:20234 See CNIC—00601 
0019. 18:20235 See CNIC—00614 
0020. 18:22556 See CNIC—00622 
18:19015 See CNIC—00631 


40486-Rev.1/93 18:20985 OSTI; NTIS; GPO Dep. 
43228-Vol.4 18:21611 See DOE/EH-0313 

47363 18:20543 OSTI; NTIS; INIS; GPO Dep. 
47691 18:21206 OSTI; NTIS; GPO Dep. 
48057 18:20759 OSTI; NTIS; INIS; GPO Dep. 
48140 18:20837 OSTI; NTIS; INIS; GPO Dep. 
48166 18:21149 OSTI; NTIS; GPO Dep. 
48252 18:19012 OSTI; NTIS; INIS; GPO Dep. 
48363 18:19013 OSTI; NTIS; INIS; GPO Dep. 
48453 18:20206 OSTI; NTIS; GPO Dep. 
48456 18:20986 OSTI; NTIS; INIS; GPO Dep. 
48482 18:19235 OSTI; NTIS; INIS; GPO Dep. 
48490 18:20838 OSTI; NTIS; GPO Dep. 
48496 18:20228 OSTI; NTIS; INIS; GPO Dep. 


abs 
© 
© 


DES3011643 MF-406 


DE93010857 MF-403 
DE93009343 MF-402 
DE93010877 MF-414 
DE93009342 MF-414 
DES3006392 MF-402 
DE93008563 MF-940 
DE93007272 MF-940 
DES93009345 MF-700 
DE93009346 MF-414 
DE93007286 MF-630 
DE93009328 MF-400 
DE93009344 MF-410 


mmmmmmmmmmmm m 
S88888888S88 


ERA Vol. 18, No. 7 981 





BNL- 


Report 
Number 


48505 
48523 
48531 
48534 
48559 
48568 
48571 
48601 
48610 
48620 
48629 
48660 
48720 
48841 
52360 


52366 


70105 
70107 
70113 
70115 
70133 
70205 
70232 
70244 
7097 
7102 
BNL-NUREG- 
47564 
47978 
47994 
48552 
48608 
48619 
52334 
52343 
52344 
52352 
BNWL-CC-— 
1924 
BNWL-SA- 
3160 
BONN-IR- 
93-09 
BRIUG- 
0007. 
BSPEH- 
0006. 
BtS-KT- 
3/92 
CAP- 
93-ATF-93R 
CASA- 
90-20 


CDNSWC/SME-CR- 
16-92 
CEA-CONF- 
11206 
11237 
11242 
11243 
CEA-LNS-Ph- 
92-26 
CEA-R- 
5620 
5625 


982 ERA Vol. 18, No. 7 


Abstract 
Number 


18:20987 
18:20157 
18:21341 

18:20839 
18:20840 
18:20309 
18:20841 

18:20229 
18:22157 
18:20230 
18:22158 
18:20842 
18:20795 
18:18829 
18:21701 


18:19905 


18:20988 
18:21811 
18:20989 
18:21207 
18:21208 
18:21976 
18:21765 
18:20921 
18:21547 
18:21905 


18:19906 
18:19907 
18:19908 
18:21598 
18:21209 
18:19909 
18:19133 
18:19946 
18:19947 
18:19948 
18:19236 
18:21150 
18:21846 
18:18931 

18:21607 
18:19904 
18:20840 
18:19318 
18:22588 
18:20231 

18:20277 
18:22110 
18:18956 
18:19014 
18:18957 
18:21210 


18:20232 
18:20310 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 

) 

) 

) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5911 
See NUREG/CR-5933 
See NUREG/CR-5934 
See NUREG/CR-5959 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); INIS 
See CNIC—00587 

See CNIC—00675 

OSTI; NTIS (US Sales Only); INIS 
See BNL-48559 

See DOE/UMTRA/ARCH-RPT-53 
See ESTSC/NRC—000493IBMPC00 
OSTI; NTIS (US Sales Only); INIS 
See NUREG/CR-5958 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); INIS 
); 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


mmmmmmmmmm m 


_ 


Order 
Number 


DE93009349 
DE93009538 
DE93009537 
DE93009348 
DE93010864 
DE93010861 
DE93010862 
DE93010863 
DE93010873 
DE93010869 
DE93009804 
DE93010938 
DE93010870 
DE93013169 
DE93012874 


DE93010872 


DE9301 1030 
DE93011028 
DE93011027 
DE93011110 
DE9301 1062 
DE93012244 
DE93011739 
DE93009939 
DE9301 1088 
DE93011031 


DE93008052 
DE93007280 
DE93009539 
DE9301 1645 


DE93009327 
DE93010858 


DE93010187 
DE93009880 


DE93786018 


DE93785896 


DE93616102 


DE93624898 
DE93624363 
DE93624685 
DE93624364 


DE93618119 


DE93622078 
DE93622202 


Distribution 
Category 


MF-414 
MF-350 
MF-408 
MF-414 
MF-414 
MF-404 
MF-400 
MF-404 
MF-410 
MF-404 
MF-413 
MF-414 
MF-414 
MF-403 
PC-400; 
PC-500 
MF- 
1030 
MF-413 
MF-414 
MF-406 
MF-902 
MF-408 
MF-413 
MF-414 
MF-414 
MF-408 
MF-410 





Report 
Number 


CIEMAT-— 
683 
691 
697 
702 
703 

CINIE- 
0002. 


00614 
00615 
00616 
00617 
00618 
00619 
00621 
00622 
00624 
00626 
00628 
00629 
00630 
00631 
00633 
00635 
00639 
00642 
00643 
00675 
00678 
00685 
CONF-8709517— 


Abstract 
Number 


18:21211 
18:21847 
18:21599 
18:20990 
18:22264 


18:19625 
18:19626 


18:21638 


18:21977 


18:21600 
18:20796 
18:21281 
18:21601 
18:21602 
18:20991 
18:21564 
18:20992 
18:19625 
18:21603 
18:18931 
18:19543 
18:19636 
18:20686 
18:21977 
18:20233 
18:20234 
18:22414 
18:19626 
18:21604 
18:21548 
18:21549 
18:22415 
18:18958 
18:21605 
18:20235 
18:21565 
18:21282 
18:19637 
18:20687 
18:20688 
18:19638 
18:22556 
18:21283 
18:20618 
18:19639 
18:19544 
18:19640 
18:19015 
18:20689 
18:21151 
18:20690 
18:20619 
18:21606 
18:21607 
18:19766 
18:19641 


18:20478 
18:20479 
18:20480 
18:20481 


Source of 
Availability 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 


); 
); 
); 
); 


See CNIC—00575 
See CNIC—00603 


See ORAU-92/F-64 
See CNIC—00596 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 

( 

( 

( 

( 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


); 
); 
OSTI; NTIS (US Sales Only); 
i 
); 


; 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


(4. Symposium on Geology from Minas Gerais; 
Belo Horizonte (Brazil); Sep 1987) 


See INIS-BR-3128 
See INIS-BR-3129 
See INIS-BR-3130 
See INIS-BR-3131 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


GPO 
Dep. 


Order 
Number 


DE93624515 
DE93624824 
DE93624585 
DE93624649 
DE93624928 


DE93623483 
DE93623741 
DE93623389 
DE93623442 
DE93623443 
DE93623855 
DE93623527 
DE93623831 
DE93623911 
DE936234 14 
DE93623370 
DE93623784 
DE93623812 
DE93623729 
DE93624093 
DE93623325 
DE93623326 
DE93624205 
DE93623912 
DE93623484 
DE93623634 
DE93623635 
DE93624198 
DE93623300 
DE93623415 
DE93623306 
DE93623528 
DE93623390 
DE93623813 
DE93623730 
DE93623731 
DE93623814 
DE93623956 
DE93623391 
DE93623272 
DE93623815 
DE93623785 
DE93623816 
DE93623898 
DE93623732 
DE93623399 
DE93623733 
DE93623265 
DE93623559 
DE93623560 
DE93623810 
DE93623817 


CONF-871006— 


Distribution 
Category 


CONF-871006— (34. nuclear science symposium and 19. nuclear 
power systems symposium; San Francisco, 
CA (United States); 21-23 Oct 1987) 


21-Rev. 18:20985 See BNL-40486-Rev.1/93 
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CONF-8811217— 


Report 
Number 


CONF-8811217-— 


CONF-890885— 


8 
CONF-8909107— 

5 
CONF-9003338— 

1 
CONF-900406— 


92 
93 
CONF-9006440— 


CONF-9011325- 


CONF-9011326— 


CONF-901293— 


4 
CONF-910015— 


CONF-9103193- 


3 
CONF-9104316— 


CONF-910503— 


32 
CONF-910602- 


76 
77 
CONF-910626— 


Absts. 
CONF-9106270— 
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Abstract 
Number 


18:19616 
18:19751 
18:19752 
18:21242 
18:19369 


18:20993 


18:20035 


18:19183 


18:19152 


18:20274 


18:21655 


18:20563 


18:20723 


18:20476 
18:20477 


18:22178 


18:19608 


18:22014 


18:19767 


18:19768 


18:20051 


18:22458 


Source of 
Availability 


(Maroco-French cooperation in nuclear safety; 
Rabat (Morocco); 28 Nov - 3 dec 1988) 

See INIS-mf—13525 

See INIS-mf—13523 

See INIS-mf—13524 

See INIS-mf—13526 

(Flash radiography topical symposium; Portland, 
OR (United States); 15-18 Aug 1989) 

OSTI; NTIS; GPO Dep. 

(ECFA study week on instrumentation technol- 
ogy for high luminosity hadron colliders; 
Barcelona (Spain); 14-21 Sep 1989) 

OSTI; NTIS; INIS; GPO Dep 

(Industry and environmental monitoring; Gol 
(Norway); 21-23 Mar 1990) 

See NILU-F—4/90 

(1. international topical meeting on high-level ra- 
dioactive waste management; Las Vegas, 
NV (United States); 8-12 Apr 1990) 

See UCRL-JC—102019 

See PNL-SA-17776 

(1. workshop on phase separation with ordering; 
Tsukuba (Japan); 28-29 Jun 1990) 

See KEK-PROC-—91-16 

(2. status colloquium on air pollutants and forest 
decline; Duesseldorf (Germany); 12-14 Nov 
1990) 

OSTI; NTIS (US Sales Only) 

(Workshop on ‘current topics’ in the behavior of 
technetium; Kumatori (Japan); 26-27 Nov 
1990) 

See KURRI-TR-362 

(Lasers 90: 13th international conference on 
lasers and applications; San Diego, CA 
(United States); 10-14 Dec 1990) 

See ENEA-RT-INN-91-14 

(4. meeting on carbochemistry; Impatinga 
(Brazil); 1991) 

See INIS-BR-3124 

See INIS-BR-3126 

(International workshop in honor of Professor 
Stanley S. Hanna: nuclear zeeman effect 
and recent advances in Moessbauer spec- 
troscopy; Stanford, CA (United States); 
15-16 Mar 1991) 

See ANL/PHY/CP-—79260 

(24. annual meeting of the International Working 
Group on Fast Reactors; Tsuruga (Japan); 
15-18 Apr 1991) 

See IWGFR-82 

(International conference on nuclear data for sci- 
ence and technology; Juelich (Germany); 
13-17 May 1991) 

See ENEA-RT-INN-91-21 

(1991 American Society of Mechanical Engi- 
neers (ASME) pressure vessels and piping 
conference; San Diego, CA (United States); 
23-28 Jun 1991) 

OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: 


OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: 
(6. international conference on emerging nuclear 


energy systems (ICENES ‘91); Monterey, CA 
(United States); 16-21 Jun 1991) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(3. international workshop on modeling tritium 
transport in ceramic fusion blanket; Karl- 
sruhe (Germany); 10-11 Jun 1991) 

See INIS-mf-14129 


Order Distribution 
Number Category 


DE93009079 


DE93009661 


DE93785284 


DE93005809 


DE93005808 


DE93009315 





CONF-91 1048- 


ansehen sass susie 


Source of GPO 
Availability Dep. 


Report 
Number 


CONF-910635— 


22 
CONF-9107195— 


3 
CONF-910774— 


107 
CONF-9108238— 


{ 
CONF-9108241- 


Absts. 
CONF-910835— 


CONF-910857- 


13 
CONF-910931 9— 


3 
CONF-9109447-— 


3 


CONF-9109480— 


CONF-9109483- 


CONF-9109484— 


CONF-9110313— 


7 
CONF-9110467— 


CONF-9110476— 


Absts. 
CONF-911048— 


Abstract 
Number 


18:20847 


18:20827 


18:19352 


18:20747 


18:21563 


18:21843 


18:22442 


18:22507 


18:22557 


18:21555 


18:21799 


18:18956 


18:22134 


18:19548 


18:21342 


18:19769 


(Cryogenic engineering conference and interna- 
tional cryogenic materials conference; 
Huntsville, AL (United States); 11-14 Jun 
1991) 

See FNAL/C—92/90 

(Trieste summer school; Erice (Italy); 22-25 Jul 
1991) 

See UCRL-JC—110769 

(32. Institute of Nuclear Materials Management 
(INMM) annual meeting; New Orleans, LA 
(United States); 28-31 Jul 1991) 

See UCRL-JC—106470 

(International summer school on nonlinear opti- 
cal phase conjugation; Prague (Czech 
Republic); 26-31 Aug 1991) 

See UCRL-JC—105458 

(5. international fungus spore conference; He- 
len, GA (United States); 17-21 Aug 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(European Physical Society (EPS) nuclear 
physics conference on hadronic structure 
and electromagnetic interactions; Amsterdam 
(Netherlands); 5-10 Aug 1991) 

See NIKHEF-H—91-25 

(International School of Plasma Physics Piero 
Caldirola’ diagnostics for contemporary fu- 
sion experiments; Varenna (Italy); 27 Aug - 6 
sep 1991) 

See ENEA-RT-NUCL-91-17 

(8. target fabrication specialists’ meeting; Albu- 
querque, NM (United States); 23-26 Sep 
1991) 

See UCRL-JC—107949 

(2. government neural network applications 
workshop; Huntsville, AL (United States); 10- 
12 Sep 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Research co-ordination meeting on labelling, 
quality control and clinical evaluation of mon- 
oclonal antibodies for scintigraphy; Kuala 
Lumpur (Malaysia); 9-13 Sep 1991) 

See INIS-mf-13499 

(25. International Symposium on Elementary 
Particle Theory; Gosen (Germany); Sep 
1991) 

See NIKHEF-H—91-26 

(Conference on fault detection, supervision and 
safety for technical processes; Baden-Baden 
(Germany); 10-13 Sep 1991) 

See CEA-CONF-1 1237 

(North Atlantic Treaty Organization (NATO) 
workshop on recombination of atomic ions; 
Belfast (Ireland); 6-9 Oct 1991) 

See UCRL-JC—109372 

(Technical Committee: On site inspection, repair 
and reconstruction of PWR assemblies; Lyon 
(France); 21-24 Oct 1991) 

See |AEA-TECDOC-—692 

(Molecular biology of signal transduction in 
plants; Cold Spring Harbor, NY (United 
States); 2-6 Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(American Society for Testing and Materials 
(ASTM) symposium on thermo-mechanical 
fatigue: behavior of materials; San Diego, 
CA (United States); 14-17 Oct 1991) 


OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: 


Order Distribution 
Number Category 


DE93012173 


DE93010309 


DE93010526 


DE93005810 MF- 
1034 
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CONF-911107— 
Report 
Number 


CONF-911107-— 


82 
CONF-9111208— 


4 
CONF-9111215— 


2 
CONF-911132- 


22 
CONF-911202- 


87 
CONF-9112111- 


CONF-9112158— 


CONF-9112160— 


CONF-920002-— 


CONF-9201 137— 


CONF-9201 139— 


CONF-9201 140— 


CONF-9201 147— 


CONF-920124— 


29 
CONF-9201 42-— 


4 
CONF-9201 44— 


6 
CONF-920180- 


CONF-9202128— 


CONF-9202166— 
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Abstract 
Number 


18:20679 


18:20826 


18:22558 


18:22508 


18:20295 


18:21883 


18:20792 


18:19628 


18:20486 


18:21608 


18:19999 


18:21884 


18:20294 


18:20509 


18:22509 


18:20435 


18:21755 


18:21801 


18:19655 


Source of GPO 
Availability Dep. 


(1991 winter meeting of the American Nuclear 
Society (ANS); San Francisco, CA (United 
States); 10-15 Nov 1991) 

See UCRL-JC—107577 

(19. INFN eloisation project: maximizing lumi- 
nosity of hadron colliders at 100 TeV; Erice 
(Italy); 13-19 Nov 1991) 

See UCRL-JC—110768 

(ANNIE ’91: artificial neural networks in engi- 
neering conference; St. Louis, MO (United 
States); 10-13 Nov 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(38. national symposium of the American Vac- 
uum Society; Seattle, WA (United States); 
11-15 Nov 1991) 

See UCRL-JC—108691 

(Annual fall meeting of the Materials Research 
Society; Boston, MA (United States); 2-6 Dec 
1991) 

See UCRL-JC—107697 

(KEK workshop on rare kaon decay physics; 
Tsukuba (Japan); 10-11 Dec 1991) 

See KEK-PROC-—92-11 

(Workshop on plasma-based and novel acceler- 
ators; Nagoya (Japan); 19-20 Dec 1991) 

See NIFS-PROC-—11 

(Advisory group meeting on the impact of ex- 
tended burnup on the nuclear fuel cycle; 
Vienna (Austria); 2-5 Dec 1991) 

See IAEA-TECDOC—699 

(2. international workshop on neutron activation 
analysis in the environment; Dubna (Russian 
Federation); 1992) 

See INIS-mf-—13496 

(Molecular nuclear medicine workshop; Wash- 
ington, DC (United States); 22-23 Jan 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Executive dialogue on resource planning and 
investment decisions; Vienna, VA (United 
States); 30-31 Jan 1992) 

See DOE/CH/10093-202 

(N-N and N-nucleus scattering workshop; Los 
Alamos, NM (United States); 13-14 Jan 1992) 

See LA-UR-93-778 

(Research programme seminar; Espoo (Fin- 
land); 16-17 Jan 1992) 

See STMY-SULA-—A4/1992 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium on 
laser spectroscopy; Los Angeles, CA (United 
States); 19-24 Jan 1992) 

See UCRL-JC—110510 

(Internationai topical conference on new ideas in 
tokamak confinement; La Jolla, CA (United 
States); 27-29 Jan 1992) 

See UCRL-JC—109333 

(16. annual conference on composites, materi- 
als, and structures; Cocoa Beach, FL (United 
States); 13-16 Jan 1992) 

See PNL-SA-19958 

(Near-earth-object interception workshop; Los 
Alamos, NM (United States); 14-26 Jan 1992) 

See LA-12476-C 

(Karpacz winter school on infinite dimensional 
geometry in physics; Karpacz (Poland); 17- 
27 Feb 1992) 

See NIKHEF-H-92-08 

(Technical committee on nuclear characteristics 
of next generation reactors; Kumatori 
(Japan); 19 Feb 1992) 

See KURRI-TR-367 


Order Distribution 
Number Category 


DE93010311 


DE93010828 





CONF-920331- 


eg a 
Distribution 
Category 


Report 
Number 


CONF-9202168— 


{ 
CONF-9202170- 


{ 
CONF-9202173— 


CONF-9202174- 


CONF-920308— 


22 
CONF-920311- 


27 
CONF-9203134— 


1-Rev. 
CONF-9203139— 


4 
CONF-920315— 


45 
CONF-9203162- 


CONF-9203218— 


CONF-9203238- 


1 
CONF-9203252-— 


1 

CONF-9203254— 
1 

CONF-9203256-— 


CONF-920331-— 


Abstract 
Number 


18:20257 


18:19433 


18:21557 


18:21027 


18:19572 


18:22407 


18:20205 


18:21762 


18:22514 


18:21963 


18:20027 
18:20028 
18:20029 


18:22135 


18:21176 


18:20019 


18:20564 


18:20848 
18:20849 


Source of GPO Order 
Availability Dep. Number 


(3. international conference on powder metal- 
lurgy in aerospace, defense, and demanding 


applications; San Diego, CA (United States); 
8-10 Feb 1992) 


See EGG-M-92421 

(Conferenze dell'lstituto Universitario di Architet- 
tura; Venice (Italy); 28 Feb 1992) 

See ETDE-IT-93-142 

(4. workshop on the ‘boron chemistry and boron 
neutron capture therapy’; Kumatori (Japan); 
24 Feb 1992) 

See KURRI-TR-365 

(3. Workshop on balloon-borne experiments with 
superconducting magnet spectrometers; 
Tsukuba (Japan); 24-25 Feb 1992) 

See KEK-PROC—92-2 

(American Nuclear Society (ANS) topical meeting 
on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992) 

See LA-UR-91-3394 

(10. international conference on plasma-surface 
interactions in controlled fusion devices; 
Monterey, CA (United States); 30 Mar - 3 apr 
1992) 

See UCRL-JC—109999 

(International Studies Association annual confer- 
ence; Atlanta, GA (United States); 31 Mar - 3 
apr 1992) 

See LA-UR-—92-889-Rev. 

(Laser guide star adaptive optics workshop; Al- 
buquerque, NM (United States); 10-12 Mar 
1992) 

See UCRL-JC—109606 

(3. European particle accelerator conference 
(EPAC-3): Accelerators for special applica- 
tions; Berlin (Germany); 24-28 Mar 1992) 

See UCRL-JC—110743 

(International symposium on spectroscopy and 
structure of molecules and nuclei; Tallahas- 
see, FL (United States); 27 Mar 1992) 

See IPNO-DRE-92-05 

(European International Space Year Conference 
1992: Space in the Service of the Changing 
Earth; Munich (Germany); 30 Mar - 4 apr 
1992) 

See ESA-ISY—1.1 

See ESA-ISY-1.2 

See ESA-ISY—1.3 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on time 
dependent quantum molecular dynamics: ex- 
periments and theory; Snowbird, UT (United 
States); 30 Mar - 3 apr 1992) 

See UCRL-JC—110486 

(11. European cars workshop; Florence (italy); 
23-25 Mar 1992) 

See ETDE-IT-93-131 

(Metodologia e prospettive della valutazione di 
impatto socio-ambientale; Rome (Italy); 23- 
24 Mar 1992) 

See ETDE-IT-93-140 

(2. specialist research meeting on the electro- 
magnetic isotope separators and their 
applications; Kumatori (Japan); 18-19 Mar 
1992) 

See KURRI-TR-364 

(4. international industrial symposium on the Su- 
per Collider; New Orleans, LA (United 
States); 4-6 Mar 1992) 

See FNAL/C—92/99 

See FNAL/C—92/104 
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CONF-920331- 
Report 
Number 


70 

71 

72 
CONF-920362- 


43 
46 
CONF-920384— 


Summ. 
CONF-920402-— 


67 
CONF-9204120- 

6 
CONF-9204235— 

1 
CONF-9204239— 


{ 
2-Rev.1 
CONF-920431— 


30 
CONF-920444— 


37 
CONF-920468— 


CONF-9205103-— 


3-Rev.1 
CONF-9205108— 


CONF-9205137- 
3 
CONF-920523— 


8 
CONF-920527- 


14 
CONF-9205302- 


CONF-9205310- 


1 
CONF-9205312- 


1 
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Abstract 
Number 


18:20850 
18:20837 
18:20839 


18:22512 
18:22405 


18:21082 


18:20450 


18:20301 


18:21959 


18:22015 


18:22016 


18:22105 


18:20621 


18:21609 


18:21270 


18:21935 


18:21103 


18:20754 


18:20161 


18:20049 


18:22214 


18:20577 


Source of 
Availability 


See FNAL/C—92/123 

See BNL-48140 

See BNL-48534 

(9. topical conference on high-temperature 
plasma diagnostics; Santa Fe, NM (United 
States); 15-19 Mar 1992) 

See UCRL-JC—110094 

See UCRL-JC—109094 

(Interagency Advanced Power Group (IAPG) 
spring symposium; Alexandria, VA (United 
States); 31 Mar - 2 apr 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1992 Material Research Society (MRS) spring 
meeting; San Francisco, CA (United States); 
27 Apr - 2 may 1992) 

See UCRL-JC—108830 

(Soft-x-ray projection lithography topical meeting; 
Monterey, CA (United States); 6-8 Apr 1992) 

See UCRL-JC—111725 

(1992 Air Force high energy density materials 
contractors meeting; Lancaster, CA (United 
States); 12-14 Apr 1992) 

See UCRL-JC—109928 

(5. IMSL user group Europe 1992 conference; 
Muenchen (Germany); 1-3 Apr 1992) 

See ENEA-RT-INN-92-03 

See ENEA-RT-INN-92-03-Rev.1 

(Meeting on new horizons in radiation protection 
and shielding; Pasco, WA (United States); 26 
Apr - 1 may 1992) 

See UCRL-JC—109525 

(203. American Chemical Society (ACS) national 
meeting; San Francisco, CA (United States); 
5-10 Apr 1992) 

See LBL-33299 

(1. Department of Energy (DOE) ALARA work- 
shop; Upton, NY (United States); 21-22 Apr 
1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(6. national outdoor action conference on aquifer 
restoration, ground water monitoring and 

geophysical methods; Las Vegas, NV 
(United States); 11-13 May 1992) 

See UCRL-JC—109015-Rev.1 

(International conference on nuclear structure at 
high angular momentum; Ottawa (Canada); 
18-21 May 1992) 

See ANU-P-1115 

(International seminar on physics and gas dy- 
namics of shock waves; Minsk (Russian 
Federation); 27 May - 2 jun 1992) 

See UCRL-JC—111338 

(3. international colloquium on x-ray lasers; 
Schliersee (Germany); 18-22 May 1992) 

See UCRL-JC—111376 

(1992 incineration conference; Albuquerque, NM 
(United States); 11-14 May 1992) 

See ETDE-IT-93-138 

(National workshop on critical technologies re- 
search: opportunities for DOE; Berkeley, CA 
(United States); 27-29 May 1992) 

See LBL-PUB-714 

(Field theory and collective phenomena; Perugia 
(Italy); May 1992) 

See LA-UR-93-460 

(Scanning microscopy international conference; 
Chicago, IL (United States); 9-14 May 1992) 

See PNL-SA-20908 


Order Distribution 
Number Category 


DE93006189 


DE9301 1222 





Report 
Number 


CONF-9205319— 
1 
CONF-9205323— 


1 
CONF-9205329— 


1 
CONF-9205342- 


CONF-920606— 


42 
43 
CONF-920607—- 


CONF-920610— 


15 
CONF-9206125— 


CONF-9206129— 


4 
CONF-9206138— 


2 
CONF-920617— 


14 
CONF-9206185— 


11 
12 
CONF-9206202- 


6 
CONF-9206234- 


2 
CONF-9206247— 


Abstract 
Number 


18:22175 


18:21729 


18:20092 


18:22153 


18:19893 


18:19568 


18:22502 
18:22503 
18:22511 


18:22406 


18:22447 


18:20297 


18:18940 


18:20794 


18:22616 
18:21764 


18:20303 


18:20229 


18:22391 
18:22394 


Source of GPO Order 
Availability Dep. Number 


(European conference on energy dispersive x- 
ray spectrometry; Myconos (Greece); 30 
May - 6 jun 1992) 

See UCRL-JC—109786 

(Jaynes symposium; Casper, WY (United 
States); 15 May 1992) 

See UCRL-JC—110464 

(Dalla ricerca tecnologica alla produzione indus- 
triale: Metodi statistici, strumenti informatici e 
formazione permanente; Milan (Italy); 8 May 
1992) 

See ETDE-IT-93-148 

(Joint Nordic spring meeting '92; 3. Nordic con- 
ference on surface science; 6. Nordic 
symposium on computer simulation; 3. 
Nordic symposium on superconductivity; Ny- 
borg (Denmark); 7-10 May 1992) 

See RISO-R-628(EN) 

(American Nuclear Society annual meeting; 
Boston, MA (United States); 7-12 Jun 1992) 

See PNL-SA-20381 

See PNL-SA-20378 

(10. topical meeting on technology of fusion en- 
ergy; Boston, MA (United States); 7-12 Jun 
1992) 

See UCRL-CR-—109547 

See UCRL-CR-109690 

See UCRL-JC—110035 

(14. international conference on plasma and 19th 
European Physical Society (EPS) conference 
on controlled fusion and plasma physics; 
innsbruck (Austria); 29 Jun - 3 jul 1992) 

See UCRL-JC—109538 

(Conference on innovative materials: prospects 
and problems in a competitive industrial con- 
text and fair; Modena (Italy); 4-6 Jun 1992) 

See ENEA-RT-NUCL-92-10 

(1992 American Electroplaters and Surface Fin- 
ishers Society conference (AESF SUR/FIN 
92); Atlanta, GA (United States); 22-25 Jun 
1992) 

See UCRL-JC—109782 

(5. topical meeting on optical interference coat- 
ing; Tucson, AZ (United States); 1-5 Jun 
1992) 

See UCRL-JC—109480 

(Annual meeting of the Health Physics Society; 
Columbus, OH (United States); 21-25 Jun 
1992) 

See UCRL-JC—108796 

(7. International Association of Mathematics and 
Computer Simulation (IMACS) international 
conference on computer methods for partial 
differential equations; New Brunswick, NJ 
(United States); 22-24 Jun 1992) 

See UCRL-JC—110700 

See UCRL-JC—110862 

(NATO advanced study institute on statics and 
dynamics of alloy phase transformations; 
Rhodes (Greece); 21 Jun - 3 jul 1992) 

See UCRL-JC—112102 

(international conference on advances in corro- 
sion and protection; Manchester (United 
Kingdom); 28 Jun 1992) 

See BNL-48601 

(19. European Physical Society (EPS) confer- 
ence on controlled fusion and plasma 
physics; Innsbruck (Austria); 29 Jun - 4 jul 
1992) 

See PPPL-2880 

See PPPL-2885 


CONF-9206247— 


Distribution 
Category 
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CONF-9206247- 


Report 
Number 


5 
CONF-9206249- 


CONF-9206255- 
2 

CONF-9206276- 
3 


4 
CONF-920631— 


48 
49 


CONF-9206339— 
1 
CONF-9206356- 


1 
CONF-9206358— 


4 
CONF-9206359— 


CONF-9206361— 


CONF-9206362- 


CONF-920656— 


5 
CONF-920671— 


14 
CONF-920672- 


4 


CONF-920706— 


CONF-9207102- 


74 
7 
76 
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Abstract 
Number 


18:22393 


18:21966 


18:22120 


18:22139 
18:22267 


18:19900 
18:19910 


18:21676 


18:21737 


18:21562 


18:22336 


18:20875 


18:21793 


18:20841 


18:20752 


18:19911 


18:20892 
18:20296 
18:20759 


Source of 
Availability 


See PPPL-2884 

(Origin & evolution of the elements conference; 
Paris (France); 22-25 Jun 1992) 

See IPNO-DRE-92-23 

(11. international conference on spectra line 
shapes; Carry Le Rouet (France); 8-12 Jun 
1992) 

See UCRL-JC—110949 

(Muon ‘92 workshop; Uppsala (Sweden); 28 Jun 
- 3 jul 1992) 

See DOE/ER/40333—134 

See DOE/ER/40333-135 

(American Society of Mechanical Engineers 
(ASME) pressure vessels and piping confer- 
ence; New Orleans, LA (United States); 
21-25 Jun 1992) 

See ANL/CP-75512 

OSTI; NTIS (US Sales Only); GPO Dep. 


(NATO ARW on use of biomarkers in assessing 
health and environmental impacts of chemi- 
cal pollutants; Luso (Portugal); 1-5 Jun 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(11. International conference on spectral line 
shapes; Carry-le-Rouet (France); 8-12 Jun 
1992) 

See ETDE-IT-93-136 

(3. international conference on mathematical 
population dynamics; Pau (France); Jun 
1992) 

See LA-UR-93-1571 

(International conference on plasma physics 
(ICPP) - joint conference of the 9. Kiev inter- 
national conference on plasma theory and 
the 9. international congress on waves and 
stabilities in plasma (ICWI; Innsbruck (Aus- 
tria); 29 Jun - 3 jul 1992) 

See IPP—IIl/184 

(SLAC/KEK linear collider workshop on damping 
ring; Tsukuba (Japan); 8-10 Jun 1992) 

See KEK-PROC—92-6 

(HEPLIB’92: KEK international users meeting 
on the support and envrionments of high en- 
ergy physics computing; Tsukuba (Japan); 
1-2 Jun 1992) 

See KEK-PROC-92-7 

(6. international conference on electrostatic ac- 
celerators and associated boosters; Padua 
(Italy); 1-4 Jun 1992) 

See BNL-48571 

(20. international power modulator symposium; 
Myrtle Beach, SC (United States); 23-25 Jun 
1992) 

See UCRL-JC—110977 

(24. national American Society for Testing and 
Materials symposium on fracture mechanics; 
Gatlinburg, TN (United States); 30 Jun - 2 jul 
1992) 


OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: 


(International conference on high energy acceler- 
ators; Hamburg (Germany); 20-24 Jul 1992) 

See LBL—-32593 

See UCRL-JC—109741 

See BNL-48057 

(Institute of Nuclear Materials Management 
(INMM) annual meeting; Orlando, FL (United 
States); 19-22 Jul 1992) 

See UCRL-JC—110105 

See UCRL-JC—110103 

See UCRL-JC—110101 
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Distribution 
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(16. international laser radar conference; Cam- 
bridge, MA (United States); 20-24 Jul 1992) 

See ETDE-IT-—93-145 

(2. international symposium on nuclear astro- 
physics: nuclei in the cosmos; Karlsruhe 
(Germany); 6-10 Jul 1992) 

See IPNO-DRE-92-24 

See IPNO-DRE-92-27 

See ECN-RX-—92-055 

(Stanford Linear Accelerator Center (SLAC) 
summer institute on particle accelerators: 
third family and the physics of flavor; Stan- 
ford, CA (United States); 13-24 Jul 1992) 

See SLAC-PUB-6071 

(Topical conference meeting on radio frequency 
heating and current drive of fusion devices; 
Brussels (Belgium); 7-10 Jul 1992) 

See ENEA-RT-NUCL-92-06 

(IEEE fault tolerant computing symposium; 
Boston, MA (United States); 6-10 Jul 1992) 

See UCRL-JC—109575 

(Workshop on formation of supermolecular 
structures in composite fluid: phase rule and 
dynamics; Tsukuba (Japan); 2-3 Jul 1992) 

See KEK-PROC-—92-10 

(International conference on low dose irradiation 
and biological defense mechanisms; Kyoto 
(Japan); 12-16 Jul 1992) 

See UCRL-JC—109661 

(6. international conference on nuclei far from 
stability and Sth international conference on 
atomic masses and fundamental constants; 
Bernkastel-Kues (Germany); 19-24 Jul 1992) 

See IPNO-DRE-92-25 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium on 
optical applied science and engineering; San 
Diego, CA (United States); 19-24 Jul 1992) 

See UCRL-JC—109267 

See BNL-48490 

See LBL-32323 

(Review of progress in quantitative nondestruc- 
tive evaluation (NDE); La Jolla, CA (United 
States); 19-24 Jul 1992) 

See IS-M-741 

(16. international LINAC conference; Ottawa 
(Canada); 23-28 Aug 1992) 

See UCRL-JC—110221 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(6. national conference on high power mi- 
crowave technologies; Lackland AFB, TX 
(United States); 24-28 Aug 1992) 

See UCRL-JC—110117 

(Conference on computer simulations of radia- 
tion effects in solids; Berlin (Germany); 23-28 
Aug 1992) 

See UCRL-JC—112059 

(204. American Chemical Society (ACS) national 
meeting; Washington, DC (United States); 
23-28 Aug 1992) 

See UCRL-JC—110681 

See BNL-47363 

(4. international conference on biophysics and 
synchrotron radiation; Tsukuba (Japan); 30 
Aug - 5 sep 1992) 

See LBL-32367 

(International workshop on conduct of inspec- 
tions and inspector qualification and training; 
Chattanooga, TN (United States); 31 Aug - 3 
sep 1992) 

See NUREG/CP-0128 
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(11. workshop on electromagnetic induction in 
the earth; Wellington (New Zealand); 26 Aug 
- 2 sep 1992) 

See UCRL-JC—111340 

(Cambridge workshop in theoretical geoplasma 
physics: Controversial issues and new fron- 
tier research in geoplasmas; Cambridge, MA 
(United States); 11-10 Aug 1992) 

See DESY—92-156 

(3. International Workshop on Separation 
Phenomena in Liquids and Gases; Char- 
lottesville, VA (United States); 16 Aug 1992) 

See CEA-CONF-1 1206 

(ICHEP-26: 26th International Union of Pure 
and Applied Physics (IUPAP) conference on 
high energy physics; Dallas, TX (United 
States); 6-12 Aug 1992) 

See DESY-—92-152 

See DOE/ER/40427-33-N92 

(10. international symposium on the packaging 
and transportation of radioactive materials: 
PATRAM '92; Yokohama (Japan); 13-18 Sep 
1992) 

See SAND-91-2686C 

See ETDE-IT—93-133 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wuerzburg (Germany); 30 Sep - 7 oct 1992) 

See PPPL—2889 

See PPPL—2887 

(19. annual American Society for Quality Control 
(ASQC) National Energy Division conference; 
Orlando, FL (United States); 20-23 Sep 1992) 

See UCRL-JC—111637 

(Idaho National Engineering Laboratory comput- 
ing symposium; Idaho Falls, ID (United 
States); 22-24 Sep 1992) 

See EGG-M—-92535 

(20. international congress on high speed pho- 
tography and photonics; Victoria (Canada); 
25-26 Sep 1992) 

See UCRL-JC—109615 

(8. international conference on ion beam modifi- 
cation of materials; Heidelberg (Germany); 
7-11 Sep 1992) 

See UCRL-JC—110338 

(6. international symposium on small particles 
and inorganic clusters; Chicago, IL (United 
States); 16-22 Sep 1992) 

See UCRL-JC—111650 


(Department of Energy (DOE) task force meet- 
ing workshop on the application of positron 
spectroscopy to materials sciences; Miranch 
Mirage, CA (United States); 9-11 Sep 1992) 
OSTI; NTIS; GPO Dep. E 1.99: 
(Specialists’ meeting on use of fast breeder re- 
actors for actinide transmutation; Obninsk 
(Russian Federation); 22-24 Sep 1992) 
See IAEA-TECDOC-—693 


(American Chemical Society (ACS) special 
symposium on emerging technologies in haz- 
ardous waste management; Atlanta, GA 
(United States); 21-23 Sep 1992) 

See WHC-SA-1668 

(Advisory group meeting on nuclear data 
requirements for fission reactor decommis- 
sioning; Vienna (Austria); 7-11 Sep 1992) 

See INDC(NDS)-269/L 
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(Crystal 2000 international workshop on heavy 
scintillators for scientific and industrial appli- 
cations; Chamonix (France); 22-26 Sep 1992) 

See BNL-48505 

(1992 international meeting on reduced enrich- 
ment for research and test reactors; Roskilde 
(Germany); 27 Sep - 1 oct 1992) 

See ECN-RX-92-068 

(2. international conference and exhibition on 
computer applications to materials and 
molecular science and engineering; Yoko- 
hama (Japan); 22-25 Sep 1992) 

See UCRL-JC—109944 

(International off-highway and powerplant 
congress and exposition; Milwaukee, WI 
(United States); 14-17 Sep 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1. Europhysics Conference ‘History of Physics 
in Europe in the 19th and 20th Century’; 
Como (Italy); 2-3 Sep 1992) 

See CEA-LNS-Ph—92-26 

(Statement to the 36ih session of the General 
Conference of the International Atomic En- 
ergy Agency 21 September 1992; Statement 
to the 47th session of the United Nations 
General Assembly 21 October 199; State- 
ment to the 36th session of the General 
Conferenc; Vienna (Austria); New York, NY 
(United States); 21 Sep 1992; 21 oct 1992) 

See INIS-mf-13461 

(Energetic materials for munitions conference; 
China Lake, CA (United States); 22-24 Sep 
1992) 

See UCRL-JC—111005 

(Workshop on ordered intermetallics; Honzhou 
(China); 28 Sep - 1 oct 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(National Science Foundation (NSF) conference 
on diversity in the scientific and technological 
work force; Washington, DC (United States); 
24-27 Sep 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(EEC Commission seminar "Auto emissions 
2000”; Brussels (Belgium); 21 Sep 1992) 

See DTH-LET-RE-92-2 

(International conference on dismantling nuclear 
facilities; Avignon (France); 29 Sep - 2 oct 
1992) 

See CEA-CONF-—1 1242 

(Microbial enhancement of oil recovery: recent 
advances; Upton, NY (United States); 8-11 
Sep 1992) 

See BNL-48841 

(US Department of Energy contractors review 
on liquefaction; Pittsburgh, PA (United 
States); 22-24 Sep 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(10. conference on computing in high energy 
physics; Annecy (France); 21-25 Sep 1992) 

See UCRL-JC—111816 

(Advanced research workshop on non-thermal 
plasma techniques for pollution control; Cam- 
bridge (United Kingdom); 21-25 Sep 1992) 

See LA-UR-93-207 

(Institute of Electrical and Electronic Engineers 
(IEEE) nuclear science symposium and med- 
ical imaging conference; Orlando, FL (United 
States); 26-31 Oct 1992) 

See LBL-33042 

See BNL-48456 

See UCRL-JC—110437 
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See LBL—32246 

(20. water reactor safety information meeting; 
Bethesda, MD (United States); 21-23 Oct 
1992) 

See BNL-NUREG-47978 

See ANL/MCT/CP-—78588 

See BNL-NUREG-48619 

(Water reactor safety information meeting; Wash- 
ington, DC (United States); 21-23 Oct 1992) 

See EGG-M-92511 

See EGG-M-92501 

(13. National Particle Accelerator conference; 
Dubna (Russian Federation); 13-15 Oct 1992) 

See LBL-—33210 

(National analogue working group; Toledo 
(Spain); 6-9 Oct 1992) 

See UCRL-JC—112407 

(Workshop on scientific application of short 
wavelength coherent light source; Stanford, 
CA (United States); 21 Oct 1992) 

See SLAC-PUB-—6064 

(Electron beam melting and refining; Reno, NV 
(United States); 25-27 Oct 1992) 

See UCRL-JC—111578 

(Statement to the 36th session of the General 
Conference of the International Atomic En- 
ergy Agency 21 September 1992; Statement 
to the 47th session of the United Nations 
General Assembly 21 October 199; State- 
ment to the 36th session of the General 
Conferenc; Vienna (Austria); New York, NY 
(United States); 21 Sep 1992; 21 oct 1992) 

See INIS-mf-13461 

(20 years of BIOSTACK; Koeln-Porz (Germany); 
9 Oct 1992) 

See LBL—-33063 

(Joint US/CERN school on particle accelerators 
frontiers of particle beams: factories with 
e*e— rings; Benalmadena (Spain); 28 Oct - 
5 nov 1992) 

See SLAC-PUB-6073 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wurzburg (Germany); Oct 1992) 

See UCRL-JC—109893 

See PPPL-2895 

(Society for Industrial and Applied Mathematics 
(SIAM) conference on the applications of dy- 
namical systems; Snowbird, UT (United 
States); 15-19 Oct 1992) 

See DOE/ER/25146-1 

(6. Usenix Systems Administration conference on 
large installation system administration; Long 
Beach, CA (United States); 19-23 Oct 1992) 

See UCRL-JC—111568 

(1992 international chlorofluorocarbon (CFC) 
and halon alternatives conference; Washing- 
ton, DC (United States); 1 Oct 1992) 

See UCRL-JC—111333 

(16. international seminar on surface physics; 
Kudowa (Poland); 5 Oct 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(UCLA workshop on asymmetric phi factories; 
Los Angeles, CA (United States); 28 Oct 
1992) 

See LBL-33412 

(International symposium on arch dams; Nanjing 
(China); 17-20 Oct 1992) 

See ETDE-IT-—93-146 
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(182. meeting of the Electrochemical Society; 
Toronto (Canada); 11-16 Oct 1992) 

See ANL/CMT/CP-—79222 

(Symposium on optical materials for high-power 
lasers; Boulder, CO (United States); 28-30 
Oct 1992) 

See UCRL-JC—111482 

See UCRL-JC—113188 

(Stability of particle motion in storage rings; Up- 
ton, NY (United States); 18-24 Oct 1992) 

See ANL/ASD/CP-79378 

(16. Material Research Society international 
symposium on the scientific basis for nuclear 
waste management fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992) 

See UCRL-JC—111995 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See SAND—92-1245C 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See LA-UR-93-985 

See SAND-93-0304C 

OSTI; NTIS; GPO Dep. 

See SAND—93-0260C 

See ANL/CMT/CP-76241 

See SAND-—92-1246C 

See ANL/CMT/CP-—76238 

See SAND-91-1889C 

See ANL/CMT/CP-—76240 

(Joint American Nuclear Society (ANS)/European 
Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain re- 
action: past, present, and future; Chicago, IL 
(United States); 15-20 Nov 1992) 

See CEA-CONF-1 1243 

(Meeting of the Division of Plasma Physics of 
the American Physical Society; Seattle, WA 
(United States); 16-20 Nov 1992) 

See UCRL-JC—105899 

(Annual automotive development technology 
contractors’ coordination meeting; Dearborn, 
MI (United States); 2-5 Nov 1992) 

See ANUCMT/CP-77168 


OSTI; NTIS; GPO Dep. E 1.99: 
OSTI; NTIS; GPO Dep. E 1.99: 


(Harshaw/quality systems (QS) 1992 thermolu- 
minescent dosimetry (TLD) user symposium; 
San Antonio, TX (United States); 9-13 Nov 
1992) 

See PNL-SA-19375 

(12. international conference on the application 
of accelerators in research and industry; 
Denton, TX (United States); 2-5 Nov 1992) 

See BNL-48531 

(International workshop on B factories: acceler- 
ators and experiments; Tsukuba (Japan); 
17-20 Nov 1992) 

See LBL-33417 

(LLNL solvent substitution conference; Kansas 
City, MO (United States); 11-17 Nov 1992) 

See KCP-613-5075 

(Chemical defense research meeting; Edge- 
wood, MD (United States); 18 Nov 1992) 

See LA-UR-93-179 

(Symposium on nuclear physics of our times; 
Sanibel Island, FL (United States); 17-21 
Nov 1992) 

See LBL-33206 
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(Department of Energy (DOE) dismantlement 
technology; Livermore, CA (United States); 
4-6 Nov 1992) 

See SAND—92-2219C 

(3. international reservoir characterization tech- 
nical conference; Tulsa, OK (United States); 
3-5 Nov 1992) 

See LBL-33133 

(Department of Energy/industry advanced sen- 
sors technical conference; Warwick, RI 
(United States); 4 Nov 1992) 

See DOE/CE/40777-11 

(1992 annual meeting of the American Society of 
Agronomy, Crop Science Society of America, 
and Soil Science Society of America; Min- 
neapolis, MN (United States); 1-6 Nov 1992) 

See BNL-47691 

(2. international symposium on functionally gra- 
dient materials (FGM); San Francisco, CA 
(United States); 1-4 Nov 1992) 

See LBL—33407 


(19. international conference on group theoretic 
methods in physics; Salamanca (Spain); 10- 
14 Nov 1992) 

See LBL-33249 

(Department of Energy technical peer review of 
environmental and molecular sciences labo- 
ratory; Hanford, WA (United States); 16-18 
Nov 1992) 

See SAND—93-0460C 

(ACM/IEEE supercomputing conference; Min- 
neapolis, MN (United States); 14-21 Nov 
1992) 

See UCRL-JC—111558 

(10. international symposium on high-energy spin 
physics; Nagoya (Japan); 9-14 Nov 1992) 

See ANL/PHY/CP-—79003 

(6. international conference on megagauss mag- 
netic field generation and related topics; 
Albuquerque, NM (United States); 9-12 Nov 
1992) 

See UCRL-JC—111540 

(Production and neutralization of negative ions 
and beams; Upton, NY (United States); 9-13 
Nov 1992) 

See LA-UR-93-1038 

(37. annual conference on magnetism and mag- 
netic materials; Houston, TX (United States); 
1-4 Dec 1992) 

See BNL-48496 

See UCRL-JC—111611 

(Materials Research Society (MRS) symposium; 
Boston, MA (United States); 2-6 Dec 1992) 

See SAND-93-0341C 

(17. annual Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international 
conference on infrared and millimeter wave 
sources; Pasadena, CA (United States); 14- 
18 Dec 1992) 

See LBL-33349 

See LBL-33557 

(National Aeronautics and Space Administration 
(NASA) technology 2002 conference; Balti- 
more, MD (United States); 1-3 Dec 1992) 

See EGG-M-92320 

(1992 international conference on lasers; Hous- 
ton, TX (United States); 7-11 Dec 1992) 

See UCRL-JC—110878 


Distribution 
Category 





CONF-930150— 


ne 


Report 
Number 


CONF-921262-— 


1 
CONF-921266— 


1 
CONF-921267-— 


{ 
CONF-921268— 


{ 
CONF-921271-— 


1 
CONF-921272-— 


1 
CONF-930107- 


1 
CONF-9301101- 


1 
CONF-9301 16— 


40 
41 
CONF-930117- 


6 
7 
CONF-930121- 


1 
CONF-930129— 


2 
CONF-930135— 


1 

2 

3 
CONF-9301 40— 


1 

2 

3 
CONF-930150— 


Abstract 
Number 


18:19687 


18:21924 


18:20708 


18:20753 


18:20104 


18:19495 


18:20309 


18:22157 


18:19906 
18:19908 


18:22622 
18:22623 


18:21310 


18:22617 


18:22515 
18:19403 
18:20757 


18:21182 
18:21183 
18:21692 


18:22216 


Source of GPO Order 
Availability Dep. Number 


(4. symposium on current issues related to nu- 
clear power plant structure, equipment and 
piping; Orlando, FL (United States); 9-11 
Dec 1992) 

See PNL-SA-21260 

(Texas/PASCO ‘92 international conference; 
Berkeley, CA (United States); 13-18 Dec 
1992) 

See LA-UR-93-1009 

(Oak Ridge National Laboratory (ORNL) biaxial 
shallow-flaw fracture toughness testing pro- 
gram; Oak Ridge, TN (United States); 17 
Dec 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Society for optical and quantum electronics 
conference; McLean, VA (United States); 7- 
11 Dec 1992) 

See UCRL-JC—111193 

(Pile a combustibile; Milan (Italy); 14-15 Dec 
1992) 

See ETDE-IT-93-137 

(La Valorizzazione energetica dei rifiuti solidi ur- 
bani: bilancio e prospettive; Rome (Italy); 3-4 
Dec 1992) 

See ETDE-IT—93-144 

(2. Israeli international conference on high T- su- 
perconductivity; Elat (Israel); 4-7 Jan 1993) 

See BNL-48568 

(Workshop on the use of neutrons and x-rays in 
the study of magnetism; Grenoble (France); 
21-24 Jan 1993) 

See BNL-48610 

(Probabilistic safety assessment international 
topical meeting (PSA 93); Clearwater Beach, 
FL (United States); 27-29 Jan 1993) 

See BNL-NUREG-47564 

See BNL-NUREG-47994 

(26. Hawaiian international conference on sys- 
tem science: biotechnology computing track; 
Kauai, HI (United States); 5-8 Jan 1993) 

See UCRL-JC—111827 

See UCRL-JC—111834 

(18. annual workshop on geothermal reservoir 
engineering; Stanford, CA (United States); 
26-28 Jan 1993) 

See LA-UR-93-223 

(Working conference on architectures and com- 
pilation techniques for fine and medium grain 
parallelism; Orlando, FL (United States); 20- 
22 Jan 1993) 

See UCRL-JC—111550 

(International symposium on advanced electronic 
and optoelectronic materials; Los Angeles, 
CA (United States); 20-23 Jan 1993) 

See UCRL-JC—111393 

See UCRL-JC—112499 

See UCRL-JC—113139 

(International specialty conference: the role of 
meteorology in managing the environment in 
the 1990s; Scottsdale, AZ (United States); 
26-28 Jan 1993) 

See LA-UR-93-194 

See LA-UR-93-315 

See LA-UR-93-201 

(Optical Society of America (OSA) meeting on 
ultrafast optics and optoelectronics; San 
Francisco, CA (United States); 25-27 Jan 
1993) 

See LBL—32901-Rev. 
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(OE/LASE '93: International Society for Optical 
Engineering (SPIE) conference; Los Ange- 
les, CA (United States); 16-23 Jan 1993) 

See LA-UR-93-0003 

See UCRL-JC—110956 

See LBL-33603 

See LA-UR-93-796 

See LA-UR-93-1099 

See SAND-—92-1636C 

See UCRL-JC—112924 

See LBL-32481 

See LBL-—32482 

See SAND-92-2857C 

See UCRL-JC—112517 

(2. semi-annual Office of Technology Develop- 
ment (OTD) information meeting; Houston, 
TX (United States); 26-28 Jan 1993) 

See UCRL-JC—112396 

(Simulating accelerator radiation environments 
workshop; Santa Fe, NM (United States); 11- 
15 Jan 1993) 

See WHC-SA-1771 

(SPIE smart structures and materials ‘93 meet- 
ing; Albuquerque, NM (United States); 31 
Jan - 4 feb 1993) 

See SAND—92-1896C 

See SAND-—92-2239C 

(Bay area air quality management district work- 
shop; San Francisco, CA (United States); 26 
Jan 1993) 

See UCRL-JC—112945 

(EPRI workshop on potential of HDR resources 
for the U.S. Electric Utility Industry; Philadel- 
phia, PA (United States); 14 Jan 1993) 

See LA-UR-93-1104 

(Society of Photo-Optical Instrumentational En- 
gineers (SPIE) meeting; Las Vegas, NV 
(United States); 6-23 Jan 1993) 

See UCRL-JC—113251 

(Targets, backgrounds, and discrimination spe- 
cialty group meeting; San Antonio, TX 
(United States); 26-28 Jan 1993) 

See SAND—93-0061C 

(4. annual ACM-SIAM conference on discrete al- 
gorithms; Austin, TX (United States); 25-27 
Jan 1993) 

See SAND-92-2011C 

(2. Nassau Moessbauer conference; Garden 
City, NY (United States); 8 Jan 1993) 

See BNL-48629 

(9. winter workshop on nuclear dynamics; Key 
West, FL (United States); 30 Jan - 6 feb 1993) 

See LA-UR-93-1003 

(U.S.-Japan workshop on transient phenomena 
in toroidal plasmas; San Diego, CA (United 
States); 20-22 Jan 1993) 

See UCRL-JC—112718 

(Annual meeting of The Metallurgical Society; 
Denver, CO (United States); 21-25 Feb 1993) 
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See WHC-SA-1825 

See WHC-SA-1662 
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See SAND—93-0428C 

See PNL-SA-21857 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See WSRC-MS-92-331 

See WHC-SA-1770 

(122. annual tool-made sample meeting and ex- 
hibition; Denver, CO (United States); 24 Feb 
1993) 

See SAND—92-2029C 

(Computational acceleration physics conference; 
Los Alamos, NM (United States); 22-26 Feb 
1993) 

See SSCL-Preprint-201 

See SSCL-Preprint-200 

(Advisory group meeting on new trends and de- 
velopments in radiation technology; 
Jerusalem (Israel); 1-5 Feb 1993) 

See INIS-mf—13508 

(SPIE meeting on medical imaging; Newport 
Beach, CA (United States); 14 Feb 1993) 

See LA-UR-93-1179 

(7. Beer-Sheva international seminar on magne- 
tohydrodynamics; Jerusalem (Israel); 14-18 
Feb 1993) 

See ANL/ES/CP-78904 

(Data banks for risk assessment workshop; Au- 
gusta, GA (United States); 2-3 Feb 1993) 

See WHC-SA-1747 

(EPRI workshop on power plant cable condition 
monitoring; San Francisco, CA (United 
States); 9-11 Feb 1993) 

See SAND-93-0308C 

See SAND-92-2916C 

(3. international symposium of field screening 
methods for hazardous wastes and toxic 
chemicals; Las Vegas, NV (United States); 
24-26 Feb 1993) 

See SAND-92-1522C 

(ESCAPAID project plan workshop; Los Alamos, 
NM (United States); 11 Feb 1993) 

See LA-UR-93-636 

(Computational accelerator physics conference 
(CAP93); Pleasanton, CA (United States); 
22-26 Feb 1993) 

See LA-UR-93-655 

See SSCL-Preprint-199 

See LA-UR-93-600 

(European symposium on passive films; Paris 
(France); 15-19 Feb 1993) 

See BNL-48620 

(RIKEN international workshop on heavy-ion fu- 
sion reactors with neutron-rich beams; 
Saitama (Japan); 18-20 Feb 1993) 

See ANL/PHY/CP-—79433 

(1993 American Society for Quality Control 
(ASQC) audit conference; Charlotte, NC 
(United States); 25-26 Feb 1993) 

See PNL-SA-21417 

See PNL-SA-21343 

See PNL-SA-22014 

(IEEE winter power meeting; Columbus, OH 
(United States); Feb 1993) 

See PNL-SA-21283 

See PNL-SA-21265 
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(1993 symposium on applied computing; Indi- 
anapolis, IN (United States); 14-16 Feb 1993) 

See PNL-SA-21737 

(2. symposium on parallel computational meth- 
ods for large-scale structural analysis and 
design; Norfolk, VA (United States); 24-25 
Feb 1993) 

See ANL/CTD/CP-78758 

(Workshop on accelerators for future spallation 
neutron sources; Santa Fe, NM (United 
States); 15-21 Feb 1993) 

See LA-UR-93-823 

(International symposium on 30 years of neutral 
currents; Los Angeles, CA (United States); 3- 
5 Feb 1993) 

See LA-UR-93-1004 

(6. international environmental and molecular 
mutagenesis: the molecular basis of chromo- 
somal aberrations; Castlemaine (Australia); 
17-20 Feb 1993) 

See ANL/BIM/CP-78938 

(Workshop on microwave-absorbing materials 
for accelerators; Newport News, VA (United 
States); 22-24 Feb 1993) 

See LA-UR-93-903 

(205. American Chemical Society national meet- 
ing; Denver, CO (United States); 28 Mar - 2 
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OSTI; NTIS; GPO Dep. 
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(United States); 24-25 Mar 1993) 
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(4. annual workshop on management in basic 
applied research and R&D environment; 
Stanford, CA (United States); 3-4 Mar 1993) 

OSTI; NTIS; GPO Dep. 

(5. short wavelength: physics with intense laser 
pulses; San Diego, CA (United States); 29- 
31 Mar 1993) 

See UCRL-JC—113259 

(Thematic conference of geologic remote sens- 
ing; Pasadena, CA (United States); 15 Mar 
1993) 

See RFP-4718 

(4. international workshop on the physics of 
compressible turbulent mixing; Cambridge 
(United Kingdom); 29 Mar - 1 apr 1993) 

See LA-UR-93-923 

See LA-UR-93-1059 

(6. test technology symposium; Baltimore, MD 
(United States); 30 Mar 1993) 

See SAND-93-0712C 

(10. topical conference on radio frequency 
power in plasmas; Boston, MA (United 
States); 1-3 Mar 1993) 

See GA-A-21264 

(Gray Users Group conference; Montreaux 
(Switzerland); 29 Mar - 2 apr 1993) 

See SAND-93-0892C 

(Alternate fuels and the environment sympo- 
sium; Denver, CO (United States); 28 Mar - 
2 apr 1993) 
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(Topical symposium on the behavior and utiliza- 
tion of technetium ‘93; Sendai (Japan); 18-20 
Mar 1993) 

See UCRL-JC—113328 

(SHARE 80 conference; San Francisco, CA 
(United States); 1-5 Mar 1993) 

See SLAC-PUB-—6066 

(APT design review meeting; Santa Fe, NM 
(United States); 1-3 Mar 1993) 

See LA-UR-93-980 

(NACE annual corrosion conference and materi- 
als performance and corrosion show; New 
Orleans, LA (United States); 7-12 Mar 1993) 

See PNL-SA-21726 

(19. environmental vision 2000: 
DOE/EPA/USCG - can current technology 
and resources get us there; Albuquerque, 
NM (United States); 23-27 Mar 1993) 

See RFP-4679 

(International symposium on energy and envi- 
ronmental management; New Orleans, LA 
(United States); 9-12 Mar 1993) 

See ANL/ES/CP-79232 

(6. Society for Industrial and Applied Mathemat- 
ics (SIAM) conference on parallel processing 
for scientific computing; Norfolk, VA (United 
States); 21-24 Mar 1993) 

See SAND-92-0259C 

(IEA carbon dioxide disposal symposium; Ox- 
ford (United Kingdom); 29-31 Mar 1993) 

See ANL/ES/CP-78143 

(2. international conference on nuclear engineer- 
ing; San Francisco, CA (United States); 
21-24 Mar 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See BNL-48363 

See ANL/FC/CP-76252 

(6. modeling of casting, welding and advanced 
solidification processes conference; Palm 
Coast, FL (United States); 21-26 Mar 1993) 

See UCRL-JC—111483 

(Conference on spectroscopies in novel super- 
conductors; Santa Fe, NM (United States); 
17-19 Mar 1993) 

See LA-UR-93-1088 

See SAND-93-0366C 

(1993 international simulators conference on 
high performance computing; Arlington, VA 
(United States); 29 Mar - 1 apr 1993) 
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See ANL/RA/CP-78622 

See WHC-SA-1721 
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(Spring meeting of the Western States Section 
of the Combustion Institute; Salt Lake City, 
UT (United States); 22-23 Mar 1993) 
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(Future directions in particle and nuclear physics 
at multi-GeV hadron beam facilities; Upton, 
NY (United States); 4-6 Mar 1993) 

See ANL-HEP-CP-93-23 

(14. aerospace testing seminar; Manhattan 
Beach, CA (United States); 9-11 Mar 1993) 
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(Waste management ‘93; Tucson, AZ (United 
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Oak Ridge, TN (United States); 18-21 Apr 
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(4. topical meeting on emergency preparedness 
and response; Long Island, NY (United 
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(18. Department of Energy (DOE) compatibility, 
aging and service life conference; Aiken, SC 
(United States); 20-22 Apr 1993) 

See SAND-93-0591C 

See SAND-93-0600C 

See WSRC-MS—93-134 

See SAND-93-0335C 

(MSI/Stony Brook conference on nonlinear anal- 
ysis and computation; Stony Brook, NY 
(United States); 8-9 Apr 1993) 

See LA-UR-93-958 

(EPRI/GRI fuel cell review meeting; New Or- 
leans, LA (United States); 12-14 Apr 1993) 

See LA-UR-93-1018 

(Symposium on the application of geophysics to 
environmental and engineering problems 
(SAGEEP ‘93); San Diego, CA (United 
States); 18-21 Apr 1993) 

See SAND—92-2312C 

(1993 MAES national symposium on super criti- 
cal water oxidation on energetic materials; 
Long Beach, CA (United States); Apr 1993) 
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See LA-UR-93-921 

(Magnetic stripe card technology seminar: 
CardTech/Secur/Tech; Arlington, VA (United 
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See ANL/CMT/CP-—78937 

See ANL/ES/CP-78917 

See DOE/MC/27364—-93/C01 85 

(SOLAR '93: American Society of Mechanical 
Engineers (ASME)/American Solar Energy 
Society (ASES) joint solar energy confer- 
ence; Washington, DC (United States); 22-28 
Apr 1993) 

See SAND-92-2467C 

See NREL/TP-471-5375 

See NREL/TP—471-5352 
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(95. annual meeting of the American Ceramic 
Society; Cincinnati, OH (United States); 18- 
22 Apr 1993) 

See WSRC-MS—93-003 

See WSRC-MS-—93-004 

(Automatic object recognition 3, Society of Photo- 
Optical Instrumentation Engineers (SPIE) 
OE/aerospace science and sensing meeting; 
Orlando, FL (United States); 11-16 Apr 1993) 

See LA-UR-93-946 

See LA-UR-93-919 

See SAND-93-0937C 

(47. meeting of the Mechanical Failures Preven- 
tion Group: the systems engineering 
approach to mechanical failure prevention; 
Virginia Beach, VA (United States); 13-15 
Apr 1993) 

OSTI; NTIS; GPO Dep. 

(International seminar on molecular mechanisms 
in radiation mutagenesis and carcinogenesis; 
Doorwerth (Netherlands); 19-22 Apr 1993) 

See ANL/BIM/CP-79174 

(12. IEEE symposium on mass storage systems; 
Monterey, CA (United States); 25 Apr 1993) 

See ANL-HEP-CP-—92-100 

See ANL-HEP-CP-—92-101 

(2. international symposium in situ and on-site 
bioreclamation; San Diego, CA (United 
States); 5-8 Apr 1993) 

See LBL-33253 

(Geothermal program review; Berkeley, CA 
(United States); 27-29 Apr 1993) 

See SAND-93-0866C 

(International robots and vision conference; De- 
troit, MI (United States); 6-8 Apr 1993) 

See SAND-93-0003C 

(High-level radioactive waste management; Las 
Vegas, NV (United States); 25-29 Apr 1993) 

See UCRL-JC—112825 

(38. ASME international gas turbine and aero- 
engine congress and exhibition; Cincinnati, 
OH (United States); 24-27 May 1993) 

See ANL/MCT/CP-78794 

OSTI; NTIS; GPO Dep. 

(International particle accelerator conference; 
Washington, DC (United States); 17-20 May 
1993) 

See LA-UR-93-1477 

(European conference on artificial life (ECAL 
‘93); Brussels (Belgium); 24-26 May 1993) 

See LA-UR-93-0053 

(Advanced workshop on occupational and envi- 
ronmental radiation protection; Boston, MA 
(United States); 10-14 May 1993) 

See BNL-NUREG-48552 

(Annual conference and exhibition of the Society 
of Tribologists and Lubrication Engineers; 
Calgary (Canada); 17-20 May 1993) 

See ANL/MCT/CP-77794 

(Radar meteorology meeting; Norman, OK 
(United States); 24-28 May 1993) 

See LA-UR-93-639 

(Industrial and commercial power system confer- 
ence; Tampa, FL (United States); 3-6 May 
1993) 

See SAND-93-0530C 

(Association for Computing Machinery (ACM) 
symposium on the theory of computing; San 
Diego, CA (United States); May 1993) 

See SAND-92-2483C 

See SAND-93-0361C 
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(Optical Society of America (OSA) topical meet- 
ing on soft x-ray projection lithography; 
Monterey, CA (United States); 10-12 May 
1993) 

See SAND-93-0211C 

(STAR 93: software testing analysis and review; 
INGRES world ‘93 conference; Monterey, CA 
(United States); Santa Clara, CA (United 
States); 2-6 May 1993; 9-13 may 1993) 

See SAND—92-2521C 

(STAR 93: software testing analysis and review; 
INGRES world ‘93 conference; Monterey, CA 
(United States); Santa Clara, CA (United 
States); 2-6 May 1993; 9-13 may 1993) 

See SAND-92-2521C 

(15. international conference on software engi- 
neering; Baltimore, MD (United States); 
17-21 May 1993) 

See UCRL-JC—111803 

(1993 STLE annual meeting; Calgary (Canada); 
17-20 May 1993) 

See DOE/NASA-50306-2 

(Application Visualization System (AVS) ‘93 
users group meeting; Orlando, FL (United 
States); 24-26 May 1993) 

See SAND-93-0921C 

(ACM SIGMOD international conference on 
management of data; Washington, DC 
(United States); 26-28 May 1993) 

See ANL/EAIS/CP-79230 

(12. international conference on fluidized-bed 
combustion; San Diego, CA (United States); 
8-13 May 1993) 

See ANL/MCT/CP-76429 

See ANUCMT/CP-76154 

(18. National Association of Environmental Pro- 
fessionals (NAEP) annual conference on 
current and future priorities for environmental 
management; Raleigh, NC (United States); 
24-26 May 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(39. annual technical meeting of the Institute of 
Environmental Sciences; Las Vegas, NV 
(United States); 2-7 May 1993) 

See SAND-93-0416C 

(5. ASTM symposium on composite materials: 
fatigue and fracture; Atlanta, GA (United 
States); 4-6 May 1993) 

See SAND-92-0501C 

(5. annual international industrial symposium on 
the super collider and exhibition; San Fran- 
cisco, CA (United States); 6-8 May 1993) 

See SSCL-Preprint-231 

(39. international instrumentation symposium; 
Albuquerque, NM (United States); 2-6 May 
1993) 

See SAND-93-0451C 

See SAND-92-2167C 

(183. Electrochemical Society meeting; Hon- 
olulu, HI (United States); 16-21 May 1993) 

See ANU/CMT/CP-—77865 

See ANL/MSD/CP-—77924 

See ANL/CMT/CP-79279 

(12. annual international symposium on thermal 
treatment technologies - incineration confer- 
ence; Knoxville, TN (United States); 3-7 May 
1993) 

See RFP-4641 
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(instrumentation and measurement technology 
conference; irvine, CA (United States); 18-20 
May 1993) 

See SAND-—93-0518C 

(Quantum electronics and laser science confer- 
ence; Baltimore, MD (United States); 2-7 
May 1993) 

See UCRL-JC—112504 

(American Nuclear Society (ANS) annual meet- 
ing; San Diego, CA (United States); 20-24 
Jun 1993) 

See LA-UR-93-0011 

See UCRL-JC—110677 

See UCRL-JC—112515 

See LA-UR-93-463 

See BNL-48453 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Zeolite 93: 4th international conference on the 
occurrence, properties, and utilization of nat- 
ural zeolites; Boise, ID (United States); 20-28 
Jun 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(43. electronic component and technology con- 
ference; Orlando, FL (United States); 1-3 Jun 
1993) 

See SAND-—92-2365C 

(34. US symposium on rock mechanics; Wiscon- 
sin, MD (United States); 27-30 Jun 1993) 

See SAND-92-2185C 

(Symposium on homogenization and constitutive 
modeling for heterogeneous materials; Char- 
lottesville, VA (United States); 6-9 Jun 1993) 

See UCRL-JC—112854 

(17. annual Rocky Mountain quality conference; 
Denver, CO (United States); 6-8 Jun 1993) 

See LA-UR-93-690 

(7. international conference on solid-state sen- 
sors and actuators; Yokohama (Japan); 7-10 
Jun 1993) 

See SAND-92-2497C 

(6. international conference on multiphoton pro- 
cesses; Quebec City (Canada); 25-30 Jun 
1993) 

See LA-UR-93-764 

(50. anniversary spring conference on experi- 
mental mechanics; Dearborn, MI (United 
States); 9 Jun 1993) 

See SAND-93-0589C 

(Moving boundaries ‘93: computational model- 
ing of free and moving boundary problems; 
Milan (Italy); 23-25 Jun 1993) 

See SAND-93-0284C 

(13. international symposium on nonlinear acous- 
tics; Bergen (Norway); 28 Jun - 2 jul 1993) 

See LA-UR-93-895 

(National thermal spray conference; Anaheim, 
CA (United States); 7-11 Jun 1993) 

See EGG-M-92454 

See EGG-M-92715 

(Energy Facility Contractors Group safety analy- 
sis meeting; Denver, CO (United States); 
16-18 Jun 1993) 

See WSRC-MS-93-062 

(Spectroscopies in novel superconductors; Santa 
Fe, NM (United States); 28 Jun - 2 jul 1993) 

See SAND-93-0744C 

(6. North American masonry conference; 
Philadelphia, PA (United States); 15-17 Jun 
1993) 

See Y/EN-4856 

See Y/EN-4857 
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(American Society of Mechanical Engineers 
(ASME) fluids engineering conference; Wash- 
ington, DC (United States); 20-24 Jun 1993) 
See SAND-93-0227C 
(34. US symposium on rock mechanics; Madi- 
son, WI (United States); 27-30 Jun 1993) 
See UCRL-JC—111654 
See SAND-90-1820C 
See SAND-92-2152C 
See SAND-92-2202C 
See SAND-—92-2183C 
(Symposium on international! efforts in radiant 
cooling; Denver, CO (United States); 26-30 
Jun 1993) 
OSTI; NTIS; GPO Dep. : DE93010276 
(6. international conference on indoor air quality 
and climate; Helsinki (Finland); 4-8 Jul 1993) 
OSTI; NTIS; INIS; GPO Dep. ; DE93009665 
OSTI; NTIS; GPO Dep. : DE93010279 
(Pressure vessel and piping conference; Den- 
ver, CO (United States); 25-29 Jul 1993) 
See WSRC-MS—92-294 
See LA-UR-92-4061 
OSTI; NTIS; INIS; GPO Dep. ; DE93006230 
OSTI; NTIS; INIS; GPO Dep. : DE93006206 
OSTI; NTIS; INIS; GPO Dep. : DE93006740 
See WHC-SA-1695 
See WHC-SA-1672 
See WHC-SA-1684 
See WHC-SA-1686 
OSTI; NTIS; INIS; GPO Dep. DE93008572 
See SAND-93-0170C 
(Nuclear and space radiation effects conference; 
Snowbird, UT (United States); 19-23 Jul 
1993) 
See SAND—93-0147C 
See SAND-93-0144C 
See SAND—93-0380C 
See SAND-93-0381C 
See SAND-93-0382C 
See SAND-93-0531C 
See SAND-93-0346C 
See SAND-—93-0595C 
(10. detonation symposium; Boston, MA (United 
States); 12-16 Jul 1993) 
See LA-UR-92-2773 
See LA-UR-92-2824 
See LA-UR-92-2793 
See LA-UR-92-2794 
See LA-UR-92-3008 
(20. European conference on controlled fusion 
and plasma physics; Lisbon (Portugal); 26- 
30 Jul 1993) 
OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93009559 MF-419 
(7. international symposium of the Japan Insti- 
tute of Metals: aspects of high temperature 
deformation and fracture of crystalline mate- 
rials; Nagoya (Japan); 28-31 Jul 1993) 
See LA-UR-93-1065 
(4. international symposium on rock fragmenta- 
tion by blasting; Vienna (Austria); 5-8 Jul 
1993) 
See SAND-92-2599 
(1993 Institute of Electrical and Electronics Engi- 
neers/Robotics Society of Japan (IEEE/RSJ) 
international conference on intelligent robots 
and systems (IROS); Yokohama (Japan); 26- 
30 Jul 1993) 
OSTI; NTIS; GPO Dep. E 1.99: DE93005301 MF-406 
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DE93013533 
DES3013302 
DE93013359 
DE93013269 
DE93012268 
DE93007673 


DE93013082 
DE9301 1438 


DE93013142 
DE93010854 


DE93010085 
DE93012404 


DE93010634 
DE93010637 


DE93011529 
DE93008888 
DE93000074 
DE93012295 
DE93007530 
DE93007527 


DE93009612 
DE93010477 


DOE/DP- 
Distribution 
Category 
MF-900 
MF-900 
MF-900 
MF-900 
MF-122 
MF-122 
PC-122 
PC-122 
MF-122 
MF-122 
PC-122 
MF-900 
MF-224 
MF-224 
MF-224 
MF-224 
PC-900 


MF-350 
MF-250 


MF-310 
MF-350 
MF-310 
MF-310 
MF-310 
MF-252 
MF-310 
MF-350 


MF-366 
MF-350 


MF-350 
MF-408 


MF-310 
MF-310 


MF-310 
MF-310 


MF-373 
MF-220 
MF-920 
MF-812 
MF-900 
MF-700 


MF-700 
MF-700 
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DOE/DP/00789— 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


© 
8 


DOE/DP/00789— 
T269 18:19033 OSTI; NTIS; INIS; GPO Dep. 
T270 18:19034 OSTI; NTIS; INIS; GPO Dep. 
T271 18:19035 OSTI; NTIS; INIS; GPO Dep. 
T283 18:19036 OSTI; NTIS; INIS; GPO Dep. 
T284 18:19037 OSTI; NTIS; GPO Dep. 
T286 18:19038  OSTI; NTIS; INIS; GPO Dep 
T288 18:19039 OSTI; NTIS; GPO Dep. 
T289 18:19040 OSTI; NTIS; GPO Dep. 
DOE/DP/10754— 
1 18:22418 OSTI; NTIS; INIS; GPO Dep. 
DOE/DP/40092- 


DE93012200 MF-721 
DE93012201 MF-721 
DE93012202 MF-721 
DE93012214 MF-721 
DE93012215 MF-721 
DE93012217 MF-721 
DE93012219 MF-721 
DE93010850 MF-721 


m mmmmmmmm 


" 


DE93012433 MF-712 


18:22419 OSTI; NTIS; GPO Dep. 
18:22420 OSTI; NTIS; GPO Dep. 
18:22421 OSTI; NTIS; GPO Dep. 
18:22422 OSTI; NTIS; GPO Dep. 
18:22423 OSTI; NTIS; GPO Dep. 
18:22424 OSTI; NTIS; GPO Dep. 
18:22425 OSTI; NTIS; GPO Dep. 


DE93013364 MF-712 
DE93013365 MF-712 
DE93013368 MF-712 
DE93013369 MF-712 
DE93013370 MF-712 
DE93013371 MF-712 
DE93013372 MF-712 


mmmmmmm 
ee ee ee a es 


DOE/DP/70060— 
2 18:22531 OSTI; NTIS; GPO Dep. 
DOE/EH- 
0298 18:19990 OSTI; NTIS; GPO Dep. 
18:20025 OSTI; NTIS; GPO Dep. 
18:21216 OSTI; NTIS; GPO Dep. 
18:19041 OSTI; NTIS; INIS; GPO Dep. 
18:19432 OSTI; NTIS; INIS; GPO Dep. 
18:19042 OSTI; NTIS; INIS; GPO Dep. 
18:20095 OSTI; NTIS; INIS; GPO Dep. 
18:21611 OSTI; NTIS; INIS; GPO Dep. 
18:19405 OSTI; NTIS; GPO Dep. 


m 
_ 


DE93013867 MF-700 


DE93008168 MF-600 
DE93008167 PC-600 
DE93010367 MF-602 
DE93011257 MF-600 
DE93009611 MF-630 
DE93010835 MF-630 
DE9301 1852 MF-630 
DE93011653 MF-607 
DE9301 1224 MF-630 


mmmmmmmmm 
ett at tet 


DOE/EH/89181- 
1 18:21612 | OSTI; NTIS; INIS; GPO Dep. 

DOE/EIA- 
0035(92/1 1) 18:20000 OSTI; NTIS; GPO; GPO Dep. 
0035(93/02) 18:20001 OSTI; NTIS; GPO; GPO Dep. 
0035(93/03) 18:20002 OSTI; NTIS; GPO; GPO Dep. 
0130(93/02) 18:18923 OSTI; NTIS; GPO; GPO Dep. 
0130(93/03) 18:18924 OSTI; NTIS; GPO Dep. 
0204(93/01) 18:22633 OSTI; NTIS; GPO; GPO Dep. 
0226(93/02) 18:20081 OSTI; NTIS; GPO; GPO Dep. 
0226(93/03) 18:20082 OSTI; NTIS; GPO; GPO Dep. 
0321(90) 18:20110 OSTI; NTIS; INIS; GPO; GPO Dep. 
0321(90)/S 18:20111 OSTI; NTIS; INIS; GPO Dep. 
0348(91) 18:20083  OSTI; NTIS; GPO; INIS; GPO Dep. 
0380(93/03) 18:18861 OSTI; NTIS; GPO; GPO Dep. 
0380(93/04) 18:18862 OSTI; NTIS; GPO; GPO Dep. 
0466(91) 18:20014 OSTI; NTIS; INIS; GPO; GPO Dep. 
0520(93/03) 18:18863 OSTI; NTIS; GPO; GPO Dep. 
0538(92/93-17) 18:18864 | OSTI; NTIS; GPO Dep. 

) 18:18865 OSTI; NTIS; GPO Dep. 

) 

) 


_— 


DE93011024 MF-607 


DE93004176 MF-950 
DE93008932 MF-950 
DE9301 1606 MF-950 
DE93008681 MF-950 
DE93008475 MF-950 
DE93010210 MF-950 
DE93008903 MF-950 
DE93010120 MF-950 
DE93010191 MF-950 
DE93010192 MF-950 
DE93008905 MF-950 
DE93010165 MF-950 
DE93012079 MF-950 
DE93011248 MF-950 
DE93011841 MF-950 
DE93007493 MF-950 
DE93008025 MF-950 
DE93008118 MF-950 
DE93009503 MF-950 
DE93010928 MF-950 
DE93010259 MF-950 
DE93010856 MF-950 
DE93010565 MF-950 
DE9301 1824 MF-950 
DE93012474 MF-950 
DE9301 1638 MF-950 
DE93005294 MF-950 
DE9301 1467 MF-950 
DE93008119 MF-950 
DE93010944 MF-950 
DE93009492 MF-950 
DE93009493 MF-950 


0538(92/93-19 18:18866  OSTI; NTIS; GPO Dep. 
0538(92/93-21 18:18867 OSTI; NTIS; GPO Dep. 
0538(92/93-22) 18:18868  OSTI; NTIS; INIS; GPO Dep. 
0538(92/93-23) 18:18869  OSTI; NTIS; INIS; GPO Dep. 
0538(92/93-24) 18:18870 | OSTI; NTIS; GPO Dep. 
0538(92/93-25) 18:18871  OSTI; NTIS; GPO Dep. 
0538(92/93-26) 18:18872  OSTI; NTIS; GPO Dep. 
0538(92/93-28) 18:18873 | OSTI; NTIS; GPO Dep. 
0540(91) 18:20084  OSTI; NTIS; GPO; INIS; GPO Dep. 
0543(92/3Q) 18:20079  OSTI; NTIS; GPO; GPO Dep. 
0543(92/4Q) 18:18874  OSTI; NTIS; GPO; GPO Dep. 
0554 (93) 18:20015  OSTI; NTIS; INIS; GPO; GPO Dep. 
0560(92) 18:18925  OSTI; NTIS; INIS; GPO; GPO Dep. 
0561 18:20090  OSTI; NTIS; INIS; GPO; GPO Dep. 
0562 18:20085  OSTI; NTIS; INIS; GPO; GPO Dep. 

DOE/EIA/TR- 


0565 18:18852 OSTI; NTIS; GPO; GPO Dep. 
DOE/EIS— 


0126-F-Vol.1 18:19242 OSTI; NTIS; GPO Dep. 
0126-F-Vol.2 18:19243. OSTI; NTIS; GPO Dep. 


Mmmm mmmmmMMMMMMMMMMMM MMMM m 


_ 


DE93011466 MF-950 


DE93011696 MF-902 
DE93011697 MF-902 


28 8 SSSSSSSSSKSSSSSSSSSSSSSSSSISSSSs 


mm m 
—_— > 
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Report 
Number 


DOE/EM-— 

o0092P 

48063 
DOE/EP- 

0004 (1/93) 
DOE/ER- 

0574P 

0576P 

0577T 

0579T 

0580T 

0583T 

0585T 
DOE/ER/00038— 

3599 
DOE/ER/01428—- 

523 

561 

612 

T11 


Abstract 
Number 


18:19244 
18:19043 


18:20193 


18:20042 
18:19771 
18:21217 
18:21288 
18:20632 
18:22426 
18:21162 


18:20607 


18:21766 
18:21767 
18:21768 
18:21769 


Source of 
Availability 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; 
NTIS; 


NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 

INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 

INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


mmmmmmm 
aaa aaa 


Order 
Number 


DE9301 1407 
DE93011368 


DE93008488 


DE93011208 
DE93007386 
DE93007612 
DE93008937 
DE93009437 
DE93010394 
DE93009819 


DE93011929 
DE93009267 


DE93009266 
DE93009265 


DOE/ER/13585— 


Distribution 
Category 


MF-902 
MF-902 


MF-920 


PC-400 
MF-413 
PC-402 
PC-402 
MF-406 
MF-420 
PC-402 


MF-401 
MF-414 


MF-414 
MF-414 


DE93009200 MF-414 
DE93009199 MF-414 
DE93009198 MF-414 


THe 18:21770 OSTI; NTIS; GPO Dep. 
T13 18:21771 OSTI; NTIS; GPO Dep. 

DOE/ER/12119— 
2 


18:20544 OSTI; NTIS; GPO Dep. DE93012237 MF-401 


DOE/ER/12813— 


18:20692 OSTI; NTIS; GPO Dep. DE93011734 MF-406 


{ 
DOE/ER/12819— 


1 18:19703 OSTI; NTIS; INIS; GPO Dep. 
DOE/ER/12820— 


T1 18:20648 OSTI; NTIS; GPO Dep. 
DOE/ER/13214— 


10 18:21681 OSTI; NTIS; GPO Dep. 
DOE/ER/13218— 

29 18:20467 OSTI; NTIS; GPO Dep. 
DOE/ER/13230- 


T2 18:20244 OSTI; NTIS; INIS; GPO Dep. 
DOE/ER/13242- 


9 18:20599 OSTI; NTIS; GPO Dep. 
DOE/ER/13245— 

T2 18:21343 OSTI; NTIS; GPO Dep. 
DOE/ER/13266— 

T4 18:22121 OSTI; NTIS; INIS; GPO Dep. 
DOE/ER/13282- 

T2 18:18785 OSTI; NTIS; GPO Dep. 
DOE/ER/13299— 

9 


DE9301 1807 MF-406 
DE93011799 MF-406 
DE93013329 MF-408 
DE93013228 MF-406 
DE93012230 MF-404 
DE93012239 MF-401 
DE9301 1924 MF-408 
DE93012933 MF-411 
DE93012270 MF-401 


18:20545 OSTI; NTIS; GPO Dep. DE93013382 MF-401 


DOE/ER/13339-— 


8 18:21344  OSTI; NTIS; GPO Dep. 
DOE/ER/13346— 
T2 18:20468  OSTI; NTIS; GPO Dep. 
DOE/ER/13403— 
5 


DE93013862 MF-408 


DE93013225 MF-401 


18:20469 OSTI; NTIS; GPO Dep. DE93013258 MF-401 


DOE/ER/13456— 

47 18:22111 OSTI; NTIS; INIS; GPO Dep. 
DOE/ER/13511- 

7 18:20546 OSTI; NTIS; GPO Dep. 
DOE/ER/13530— 

2 18:21743 OSTI; NTIS; GPO Dep. 

3 18:21744 OSTI; NTIS; GPO Dep. 

6 18:21745 OSTI; NTIS; GPO Dep. 
DOE/ER/13537— 

8 18:18764 OSTI; NTIS; GPO Dep. 
DOE/ER/13547— 

4 18:21677 OSTI; NTIS; GPO Dep. 
DOE/ER/13554— 

7 18:20547 OSTI; NTIS; GPO Dep. 
DOE/ER/13570— 

7 18:20548 OSTI; NTIS; GPO Dep. 
DOE/ER/13585— 


T2 18:20774 OSTI; NTIS; INIS; GPO Dep. 


DE93010527 MF-411 
DE9301 1930 MF-401 
DE93013250 MF-403 
DE93013172 MF-403 
DE93013248 MF-403 
DE93012294 MF-400 
DE93012993 MF-401 
DE93013704 MF-401 
DE93013260 MF-401 


DE9301 1283 MF-414 
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DOE/ER/13586— 


Report 
Number 


DOE/ER/13586— 
T2 

DOE/ER/13612— 
6 

DOE/ER/13640— 
6 

DOE/ER/13666— 
6 


DOE/ER/13717- 


4 
DOE/ER/13729- 
5 
DOE/ER/13812- 
T2 
DOE/ER/13822- 
6 
DOE/ER/13896— 
5 
DOE/ER/13939— 
4 


DOE/ER/13950— 
T2 

DOE/ER/13965— 
5 


DOE/ER/13991- 
2 
DOE/ER/14020— 


4 
DOE/ER/14049— 


4 
DOE/ER/14064— 
Ag 
DOE/ER/14125— 
3 


DOE/ER/14132-— 
3 

DOE/ER/14178— 
2 

DOE/ER/14180— 
2 


DOE/ER/14221- 


2 
DOE/ER/14251- 


“ 
DOE/ER/14268— 


DOBERN 4269- 

DOBERN 4282- 

DOBERN 4288— 

DOEIERN 4303— 
1 


DOE/ER/14313— 
DOEER/20004- 
pokenoe2s- 
DOE/ER/20026- 
DOE/ER/20029- 


1 
DOE/ER/20033— 
1 
DOE/ER/20087-— 
1 
DOE/ER/25006— 
7 


Abstract 


Number 


18:19413 


18:18858 


18:20549 


18:20550 


18:19414 


18:21345 


18:20627 


18:20628 


18:20693 


18:20649 


18:20600 


18:20551 


18:21746 


18:20552 


18:21689 


18:21067 


18:20601 


18:20553 


18:20554 


18:20710 


18:18859 


18:18825 


18:20555 


18:20694 


18:22108 


18:20556 


18:22142 


18:21068 


18:19409 


18:19415 


18:21346 


18:19416 


18:21347 


18:18682 


18:22560 
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Source of 
Availability 


OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 
OSTI 
OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI 
OSTI; 
OSTI; 


OSTI; 


NTIS; 


- NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


; NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


; NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


; NTIS; 


; NTIS; 


NTIS; 


; NTIS; 


NTIS; 


NTIS; 


; NTIS; 


NTIS; 
NTIS; 


NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 
DE93011726 
DE93012231 
DE93012686 
DE93012556 
DE93011613 
DE93013973 
DE93013181 
DE93007955 
DE93012289 
DE93012554 
DE93013355 
DE93012328 
DE93013297 
DE93013328 
DE93013137 
DE93013233 
DE93012329 
DE93012555 
DE93012932 
DE93009759 
DE93012931 
DE93013539 
DE93013390 
DE93013392 
DE93012325 
DE93011373 
DE93011374 
DE93013294 
DE93013543 
DE93013130 
DE93011441 
DE93014085 
DE93012109 
DE93014096 


DE93013229 


Distribution 
Category 
MF-408 
MF-401 
MF-401 
MF-401 
MF-408 
MF-408 
MF-401 
MF-410 
MF-406 
MF-405 
MF-401 
MF-411 
MF-405 
MF-401 
MF-403 
MF-406 
MF-401 
MF-401 
MF-401 
MF-406 
MF-401 
MF-403 
MF-404 
MF-406 
MF-41 1 
MF-401 
MF-406 
MF-406 
MF-408 
MF-401 
MF-408 
MF-408 
MF-408 
MF-408 


MF-405 





Report 
Number 


DOE/ER/25036— 
DoBERs1 29- 
pomenen aE 
DOEER/401 46— 
DOEER/a01 94— 


6 
DOE/ER/40224— 

228 

243 

244 

247 
DOE/ER/40321- 

12 
DOE/ER/40333— 


DOE/ER/40346- 


6 
DOE/ER/40363— 
T3 
DOE/ER/40402- 
5 
DOE/ER/40427- 
33-N92 
DOE/ER/40441- 
5 
DOE/ER/40443— 
1 
DOE/ER/40525— 
6 


DOE/ER/40530— 

4 
DOE/ER/40561-— 

077 

093 

095 

096 

097 
DOE/ER/40587—- 

1 
DOE/ER/40614— 

19 

25 

26 
DOE/ER/40631- 


DoE/ER/e0635- 
DOE/ER/¢0640- 
pobeRaosss - 
poerervaceos- 
DOBERMOT! 3s 
DoEERveeT! Q- 
DOE/ER/@0723- 


1 
DOE/ER/40726— 
T1 


DOE/ER/40728- 
1 


Abstract 

Number 

18:22561 
18:22143 
18:22562 
18:21736 
18:20995 
18:21772 
18:21852 
18:21853 
18:20996 
18:22008 
18:22137 
18:22138 
18:22139 
18:22267 
18:21936 
18:22009 
18:22010 
18:21854 
18:21928 
18:20997 
18:21855 
18:22011 
18:21908 
18:21937 
18:21812 
18:21938 
18:21939 
18:20998 
18:21778 
18:22202 
18:21747 
18:21856 
18:21748 
18:21940 
18:20999 
18:21941 
18:22012 
18:21857 
18:22013 


18:21000 


18:21858 


Source of 
Availability 


OSTI; NTIS; INIS 


; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 


OSTI; NTIS; INIS; 


OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 


OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 


OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 


OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 


OSTI; NTIS; INIS 


OST]; NTIS; INIS; 
OSTI; NTIS; INIS; 


OSTI; NTIS; INIS; 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


; GPO Dep. 


- GPO Dep. 


- GPO Dep. 


; GPO Dep. 


; GPO Dep. 


: GPO Dep 


; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO 
Dep. 


e 
E 1 


e4 


.99: 


-99: 


.99: 


Order 
Number 
DE93009762 
DE93012103 
DE93007969 
DE93010972 
DE93011611 
DE93010561 
DE93010562 
DE93010563 
DE93013139 
DE93010496 
DE93010241 
DE93010242 
DE93010250 
DE93010251 
DE93012234 
DE93008670 
DE93010144 
DE93010200 
DE93009756 
DE93010765 
DE93011375 
DE93011263 
DES9301 1006 
DE93011011 
DE93011004 
DE93011010 
DE93011009 
DE93010079 
DE93010564 
DE93010195 
DE93010196 
DE93011535 
DE93012326 
DE93012290 
DE93009373 
DE93012934 
DE93013127 
DE93007829 
DE93012323 


DE93013536 


DE93012989 


DOE/ER/40728— 


Distribution 
Category 
MF-420 
MF-405 
MF-405 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-413 
MF-414 
MF-414 
MF-414 
MF-414 
MF-413 
MF-414 
MF-413 
MF-414 
MF-413 
MF-413 
MF-413 
MF-413 
MF-413 
MF-413 
MF-413 
MF-413 
MF-413 
MF-406 
MF-414 
MF-414 
MF-412 
MF-414 
MF-414 
MF-413 
MF-414 
MF-413 
MF-413 
MF-414 
MF-413 


MF-405; 
MF-413 


MF-414 
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DOE/ER/40732- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 
DOE/ER/40732- 


T1 18:21001 OSTI; NTIS; INIS; GPO Dep. : DE93008302 MF-414 
DOE/ER/45095— 


7 18:20408 OSTI; NTIS; GPO Dep. : DE93012291 MF-404 
DOE/ER/45130- 


8 18:20245 OSTI; NTIS; INIS; GPO Dep. .99: DE93013705 MF-41 1 
DOE/ER/45131- 


T2 18:20695 OSTI; NTIS; GPO Dep. 99: DE93013333 MF-410 
DOE/ER/45202- 


T1 18:20409 OSTI; NTIS; GPO Dep. .99: DE93013240 MF-404 
DOE/ER/45211- 


22 18:20246 OSTI; NTIS; GPO Dep. 99: DE93013979 MF-404 
DOE/ER/45252- 


6 18:20410 OSTI; NTIS; GPO Dep .99: DE93013707 MF-404 
DOE/ER/45257— 


T2 18:20247 NTIS; GPO Dep. .99: DE93012228 MF-404 
DOE/ER/45307— 


5 18:20314 NTIS; GPO Dep. .99: DE93013986 MF-404 
DOE/ER/45344— 


T1 18:20315 NTIS; GPO Dep. 98: DE93010844 MF-404 
DOE/ER/45354— 


3 18:20248 NTIS; GPO Dep. 99: DE93012235 MF-404 
DOE/ER/45373- 


> 18:20470 NTIS; GPO Dep. 99: DE93013337 MF-411 
DOE/ER/45378— 


T4 18:22203 NTIS; INIS; GPO Dep. 99: DE93012104 MF-414 
DOE/ER/45396— 


4 20316 1; NTIS; INIS; GPO Dep. .99: DE93013335 MF-404 
DOE/ER/45415— 


NTIS; INIS; GPO Dep. .99: DE9301 1000 MF-411 


/ 
DOE/ER/45417-— 


4 203 |; NTIS; GPO Dep. 99: DE93012930 MF-404 
DOE/ER/45437— 
» 


2 18:20411 ; NTIS; GPO Dep. 99: DE93013140 MF-404 
DOE/ER/52131- 


13 18:22207 ; NTIS; GPO Dep. .99; DE9301 1046 MF-404 
DOE/ER/52139— 


91 18:22427 ; NTIS; INIS; GPO Dep. 99: DE93013261 MF-423 
DOE/ER/521 47— 


6 18:22428 ; NTIS; INIS; GPO Dep. .99;: DE93013864 MF-421 
DOE/ER/53217— 


T1 18:22268 ; NTIS; INIS; GPO Dep. -99: DE93013872 MF-427 
DOE/ER/53223— 


196 18:22429 OSTI; NTIS; INIS; GPO Dep. .99: DE93007531 MF-427 
DOE/ER/53263-— 


28 18:22269 OSTI; NTIS; INIS; GPO Dep. .99: DE93013144 MF-427 
DOE/ER/53267— 


6 18:22270 OSTI; NTIS; INIS; GPO Dep. .99: DE93013377 MF-420 
DOE/ER/53287—- 


1 18:22271 OSTI; NTIS; INIS; GPO Dep. .99: DE93013782 MF-420 
DOE/ER/53301— 


2 18:22272 OSTI; NTIS; INIS; GPO Dep. 99: DE9301 2238 MF-420 
DOE/ER/60265- 
1 18:21289 OSTI; NTIS; GPO Dep. 99: DE93010981 
4 18:21290 OSTI; NTIS; GPO Dep. .99: DE93010983 MF-402 
5 18:21291 OSTI; NTIS; GPO Dep. .99: DE93010984 MF-402 
6 18:21218 OSTI; NTIS; GPO Dep. .99: DE93010985 MF-402 
T1 18:21292 OSTI; NTIS; GPO Dep. 99: DE93013178 MF-402 
DOE/ER/60448— 


Té6 18:21613 OSTI; NTIS; GPO Dep. .99: DE9301 2269 
DOE/ER/60545— 


a 18:21348 OSTI; NTIS; GPO Dep. : DE93013262 
DOE/ER/60577— 


5 18:21219 OSTI; NTIS; GPO Dep. ; DE93012292 MF-402 
DOE/ER/60663— 


1 18:21220 OSTI; NTIS; INIS; GPO Dep. : DE93011115 MF-402 
DOE/ER/60693— 


T2 18:21357 OSTI; NTIS; GPO Dep. : DE93013244 


T3 18:21358 OSTI; NTIS; GPO Dep. ; DE93013245 
DOE/ER/60727— 


2 18:21221 OSTI; NTIS; GPO Dep. : DE93011610 





MF-402 


MF-408 


MF-408 


MF-408 
MF-408 


MF-408 
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DOE/FTR- 


Report Abstract Source of GPO Order 
Number Number Availability Dep. Number 


Distribution 
Category 
DOE/ER/60764— 


T1 18:21614 OSTI; NTIS; GPO Dep. E 1.99: DE93011620 MF-408 
DOE/ER/60874— 


4 18:20775 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93013334 MF-414 
DOE/ER/60880-— 


T1 18:21339 OSTI; NTIS; GPO Dep. E 1.99: DE93011727 MF-408 
DOE/ER/60883— 


3 18:21163 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93011615 MF-402 
DOE/ER/60936— 


E 18:21550 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93010846 MF-408 
DOE/ER/61010— 


T6 18:20003 OSTI; NTIS; GPO Dep. E 1.99: DE93008759 MF-402 
DOE/ER/61022- 


3 18:21615 OSTI; NTIS; GPO Dep. E 1.99: DE93012293 MF-407 
DOE/ER/61029— 


13 18:21222 OSTI; NTIS; GPO Dep. E 1.99: DE93012236 MF-402 
DOE/ER/61037- 


1 18:21293 OSTI; NTIS; GPO Dep. E 1.99: DE93010151 MF-402 
DOE/ER/61067— 


2 18:21164 OSTI; NTIS; GPO Dep. E 1.99: DE93011372 MF-402 
DOE/ER/61173— 


T1 18:21069 OSTI; NTIS; GPO Dep. E 1.99: DE93009865 MF-406 
DOE/ER/61198— 


te 18:21165 OSTI; NTIS; GPO Dep. E 1.99: DE93011656 MF-402 
DOE/ER/61202-— 


2 18:21294 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE9301 1043 MF-403 
DOE/ER/61219— 


2 18:21166 OSTI; NTIS; GPO Dep. E 1.99: DE93011259 MF-402 
DOE/ER/61437- 


1 18:21295 OSTI; NTIS; GPO Dep. E 1.99: DE93011442 MF-403 
DOE/ER/61464— 


1 18:21296 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93012327 MF-408 
DOE/ER/61480— 


1 18:21167 OSTI; NTIS; INIS; GPO Dep. .99: DE93012324 MF-402 
DOE/ER/75700— 
18:19522 OSTI; NTIS; INIS; GPO Dep. .99: DE93010302 MF-406 
18:19704 OSTI; NTIS; INIS; GPO Dep. .99: DE93010303 MF-406 
18:21551 OSTI; NTIS; INIS; GPO Dep. .99: DE93010304 MF-406 
18:19705 OSTI; NTIS; INIS; GPO Dep. .99: DES3010305 MF-406 
DOE/ER/75708— 


T1 18:19610 OSTI; NTIS; INIS; GPO Dep. .99: DE93012971 MF-400 
DOE/ER/75710— 


1 18:19645 OSTI; NTIS; GPO Dep. E DE93011118 MF-406 
DOE/ER/75713— 


1 18:19914 OSTI; NTIS; GPO Dep. ; DE93012557 MF-400 
DOE/ER/75839-— 


1 18:19443  OSTI; NTIS; GPO Dep. : DE93011750 MF-900 
DOE/ER/75840— 


1 18:22563 OSTI; NTIS; GPO Dep. : DE93013780 MF-400 
DOE/ET/10815— 


200 18:20096 OSTI; NTIS; GPO Dep. : DE93013402 MF-112 
DOE/ET/51013— 


298 18:22273  OSTI; NTIS; INIS; GPO Dep. : DE93010312 MF-420 

DOE/ET/53088— 
592 18:22274 OSTI; NTIS; INIS; GPO Dep. 

DOE/FE- 
0272 18:18657 OSTI; NTIS; GPO Dep. 

DOE/FTR- 
93008941 18:19230  OSTI; NTIS (US Sales Only); GPO Dep. 
93009033 18:21128 | OSTI; NTIS (US Sales Only); GPO Dep. 
93009035 18:19044 OSTI; NTIS (US Sales Only); GPO Dep. 
93009149 18:22430 OSTI; NTIS (US Sales Only); GPO Dep. 
93009660 18:21129 | OSTI; NTIS (US Sales Only); GPO Dep. 
93010127 18:20052 OSTI; NTIS (US Sales Only); GPO Dep. 
93010153 18:21002  OSTI; NTIS (US Sales Only); GPO Dep. 
93010154 18:20844  OSTI; NTIS (US Sales Only); GPO Dep. 
93010155 18:19993  OSTI; NTIS (US Sales Only); GPO Dep. 
93010156 18:22564  OSTI; NTIS (US Sales Only); GPO Dep. 
93010157 18:21616 | OSTI; NTIS (US Sales Only); GPO Dep. 
93010175 18:19452 OSTI; NTIS (US Sales Only); GPO Dep. 
93010176 18:19453  OSTI; NTIS (US Sales Only); GPO Dep. 


DE93012190 MF-400 


mm 
- 
8 8 


DE93011403 MF-101 


DE93008941 MF-602 
DE93009033 

DE93009035 MF-502 
DE93009149 MF-414 
DE93009660 MF-702 
DE93010127 MF-940 
DE93010153 MF-414 
DE93010154 MF-413 
DES3010155 MF-270 
DE93010156 MF-704 
DE93010157 MF-407 
DE93010175 MF-233 
DE93010176 MF-231 


mmmmmmmm mmm mm 
S8888sssseees 
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DOE/FTR- 


Report 
Number 


93010177 
93010178 
93010179 
93010181 
93010182 
93010183 


93010284 
93010285 
93010286 
93010287 
93010288 


93010289 


93010291 
93010292 
93010293 
93010401 
93010402 
93010403 
93010404 
93010437 
93010486 
93010487 
93010488 
93010490 
93010491 


93010492 
93010493 
93010534 
93010535 
93010613 
93010638 
93010639 
93010640 
93010641 

93010642 
93010643 
93010644 
93010645 
93010696 
93010780 
93010782 
93010783 
93010784 
93010785 
93010786 
93010838 
93010839 
93010840 
93010841 
93010923 
93010925 
93010926 
93010927 
93011057 
93011377 
93011378 
93011409 
93011410 
93011411 
93011412 
93011414 
93011415 


93011419 
93011420 
93011421 
93011422 


Abstract 
Number 


18:21929 
18:21773 
18:21168 
18:21859 
18:20696 
18:20160 


18:22144 
18:21552 
18:20043 
18:19045 
18:20091 


18:20169 


18:20249 
18:18853 
18:22275 
18:22431 

18:20204 
18:20720 
18:22432 
18:22433 
18:18977 
18:20845 
18:19627 
18:22434 
18:19484 


18:19046 
18:19047 
18:21617 
18:22208 
18:19370 
18:20250 
18:19048 
18:19049 
18:20251 

18:22209 
18:21130 
18:19446 
18:19447 
18:22435 
18:19706 
18:19050 
18:19051 

18:18683 
18:18978 
18:22436 
18:22437 
18:19434 
18:21618 
18:22438 
18:19052 
18:21169 
18:20252 
18:21619 
18:21223 
18:18655 
18:22276 
18:19521 

18:22439 
18:22440 
18:19245 
18:19485 
18:21170 


18:21620 
18:21621 
18:21171 
18:21860 
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Source of 
Availability 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 
OST}; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


); 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


); 
); 

OSTI; NTIS (US Sales Only); GPO Dep. 
); 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); GPO Dep. 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); GPO Dep. 


); 
OSTI; NTIS (US Sales Only); GPO Dep. 
); 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


); 
OSTI; NTIS (US Sales Only); GPO Dep. 
); 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


do 
BS 


); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


mmmmmm 
eek eh ies at et 
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S888ss 


); GPO Dep. 
); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); GPO Dep. 
); GPO Dep. 
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); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
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Order 
Number 


DE93010177 
DE93010178 
DE93010179 
DE93010181 
DE93010182 
DE93010183 


DE93010284 
DE93010285 
DE93010286 
DE93010287 
DE93010288 


DE93010289 


DE93010291 
DE93010292 
DE93010293 
DE93010401 
DE93010402 
DE93010403 
DE93010404 
DE93010437 
DE93010486 
DE93010487 
DE93010488 
DE93010490 
DE93010491 


DE93010492 
DE93010493 
DE93010534 
DE93010535 
DE93010613 
DE93010638 
DE93010639 
DE93010640 
DE93010641 
DE93010642 
DE93010643 
DE93010644 
DES93010645 
DE93010696 
DE93010780 
DE93010782 
DE93010783 
DE93010784 
DE93010785 
DE93010786 
DE93010838 
DE93010839 
DE93010840 
DE93010841 


DE93010923_ 


DE93010925 
DE93010926 
DE93010927 
DE9301 1057 
DE93011377 
DE93011378 
DE9301 1409 
DE93011410 
DE93011411 
DE93011412 
DE93011414 
DE93011415 


DE93011419 
DE93011420 
DE93011421 
DE93011422 


Distribution 
Category 


MF-700 
MF-414 
MF-402 
MF-700 
MF-S00 
MF-702; 
MF-706 
MF-704 
MF-408 
MF-506 
MF-512 
MF-231; 
MF-250 
MF-310; 
MF-333 
MF-704 
MF-703 


MF-420 
MF-700 
MF-231 
MF-420 
MF-420 
MF-940 
MF-413 
MF-500 
MF-704 
MF-261; 
MF-231 
MF-510 
MF-903 
MF-408 
MF-414 
MF-700 
MF-700 
MF-300 
MF-814 
MF-400 
MF-400 
MF-700 
MF-234 
MF-234 
MF-420 
MF-500 
MF-902 
MF-510 
MF-102 
MF-523 
MF-423 
MF-420 
MF-270 
MF-408 
MF-700 
MF-940 
MF-402 
MF-706 
MF-510 
MF-903 
MF-113 
MF-420 


MF-414 
MF-530 
MF-902 
MF-261 
MF-102; 
MF-131 
MF-408 
MF-507 
MF-702 
MF-414 





Report 
Number 


93011432 
93011433 
93011434 
93011435 
93011543 


93011544 

93011545 

93011546 

93011548 

93011549 

93011551 

93011552 

93011598 

93011736 

93011737 

93011738 

93011984 

93011985 

93012249 

93012252 
DOE/ID- 

10400 

22101 

22103 

22104 
DOE/ID/12584— 

59 
DOE/ID/12735— 

T25 
DOE/ID/12945— 

3 

4 

T7 

T8 
DOE/ID/13040— 

18 

19 

T17 
DOE/ID/13042— 

4 

13 

17 

18 

22 
DOE/ID/13074— 


Ly 
DOE/ID/13133— 
5 
DOE/ID/13167— 
T1 
DOE/IE/10955— 
iy. 
DOE/IG- 
0321 
0322 
DOE/IN/00534— 


DOE/MC/10637- 
3312 
DOE/MC/24267— 
3328 
DOE/MC/25168— 
3289 
3290 
DOE/MC/26042- 
3222 


Abstract 
Number 


18:19053 
18:20412 
18:19482 
18:19444 
18:21622 


18:20210 
18:19448 
18:21349 
18:22277 
18:22441 
18:21553 
18:19915 
18:20846 
18:20211 
18:19449 
18:21297 
18:19450 
18:20471 
18:19454 
18:19445 


18:18979 
18:21301 
18:21302 
18:21303 
18:19246 
18:20097 
18:19471 
18:19468 
18:19472 
18:19473 
18:19476 
18:19477 
18:19478 
18:21298 
18:21299 
18:19737 
18:19738 
18:21300 
18:20181 
18:20318 
18:21145 
18:20004 


18:20005 
18:18926 


18:18875 


18:19059 
18:19060 


18:19500 


18:18684 


18:20102 
18:20103 


18:18797 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
) 


( 

OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

STI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI (Free of Charge) 
OSTI (Free of Charge); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
; GPO Dep. 
GPO Dep. 
GPO Dep. 
; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
; GPO Dep. 
GPO Dep. 
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Order 
Number 


DE9301 1432 
DE93011433 
DE9301 1434 
DE9301 1435 
DE93011543 


DE93011544 
DE93011545 
DE9301 1546 
DE9301 1548 
DE93011549 
DE93011551 
DE9301 1552 
DE9301 1598 
DE93011736 
DE9301 1737 
DE93011738 
DE9301 1984 
DE93011985 
DE93012249 
DE93012252 


DE9301 1068 
DE93007648 
DE93007646 
DE93007645 
DE93007938 
DE93012195 
DE93011920 
DE93011921 
DE93011918 
DE93011919 
DE93008559 
DES3008560 
DE93011922 
DE93010087 
DE93012951 
DE93012955 
DE93012946 
DE93012947 
DE93011231 
DE93013651 
DE93013528 
DE93012229 


7193011405 
T193012078 


DE93013544 


DE9301 1394 
DE93006499 


DE93000252 
DE93000265 


DE93013362 
DE93013361 


DE93012801 


DOE/MC/26042- 


Distribution 
Category 


MF-940 
MF-404 
MF-261 
MF-270 
MF-408; 
MF-407 
MF-404 
MF-231 
MF-408 
MF-420 
MF-420 
MF-408 
MF-500 
MF-700 
MF-270 
MF-234 
MF-407 
MF-234 
MF-506 
MF-704 
MF-270 


PC-523 
MF-503 
MF-503 
MF-503 
PC-511 

MF-112 
MF-253 
MF-253 
MF-253 
MF-253 
MF-257 
MF-257 
MF-257 
MF-902 
MF-502 
MF-903 
MF-902 
MF-903 
MF-333 
MF-310 
MF-900 
MF-900 


MF-960 
PC-960 


MF-900 


MF-512 
MF-512 


PC-109 
MF-109 


MF-110 
MF-110 


MF-106 
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DOE/MC/26052- 


Report 
Number 


DOE/MC/26052-— 
3337 
DOE/MC/26253— 
9 
DOE/MC/27115— 
3343 
DOE/MC/27227- 
3345 
DOE/MC/27364— 
93/C0185 
DOE/MC/28080— 
3239 
3350 
DOE/MC/28131-— 
3334 
DOE/MC/28162- 
3352 
DOE/METC— 
93/6130 


DOE/MWIP- 
2 
DOE/NASA- 
50306-2 
DOE/NBB- 
0092T 
DOE/NBM- 
1100-Vol.2 
1100-Vol.3 
1100-Vol.4 
1100-Vol.6 
DOE/NP/00119— 
3-Vol.2 


T3 
T4 
TS 


DOE/NV- 

360 

361 
DOE/NV/10412- 

4 
DOE/NV/10630— 

28-Add.1 
DOE/NV/10845— 

T5 

Té6 

17 

T9 
DOE/OR- 

01-1138-D1 

1051 
DOE/OR/00033— 

T520 
DOE/OR/21400- 

T474 
DOE/OR/21428— 

T1 
DOE/OR/22030— 

T1 
DOE/PC/79654— 

T2 

T3 

T9 
DOE/PC/79796— 

T32 


Abstract 

Number 

18:20177 
18:18854 
18:18685 
18:18686 
18:18798 


18:18918 
18:18919 


18:18920 


18:21225 


18:19490 


18:19061 
18:20413 
18:21172 
18:19062 
18:19063 
18:19064 
18:19065 
18:20006 
18:20147 
18:22532 
18:22533 
18:22634 
18:20026 
18:19469 
18:19066 
18:20557 
18:20016 
18:20017 
18:20018 


18:19247 
18:19067 


18:20007 
18:22635 
18:20414 
18:19417 
18:18799 
18:18800 
18:18801 


18:18802 
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Source of 
Availability 


OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


: NTIS; GPO Dep. 


OSTI:; 
OSTI,; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 
DE93000273 
DE93000126 
DE93013998 
DE93013991 
DE9301 1583 


DE93012296 
DE93013995 


DE93000271 
DE93013992 


DE93000246 


DE9301 1397 
DE9301 1654 
DE93009820 
DE93012097 
DE93012098 
DE93012099 
DE93012101 
DE93010236 
DE93010240 
DES3010239 
DE93010238 
DE93011388 
DE93011051 
DE93011928 
DE93011044 
DE93013968 
DE93013967 
DE93013966 
DE93013927 


DE93010842 
DE93010885 


DE93007293 
DE93012509 
DE93012534 
DE93013357 
DE93011513 
DE93011512 
DE9301 1506 


DE93013066 


Distribution 
Category 
MF-111 
PC-122 
MF-125 
MF-110 
MF-103 


MF-132 
MF-132 


PC-132 
MF-107 
MF-103; 
MF-106; 
MF-109; 
MF-111 
MF-940 
PC-373 
PC-402 
MF-902 
MF-902 
MF-902 
MF-902 


MF- 
1000 





Report 
Number 


DOE/PC/88400- 
T1 
T2 
DOE/PC/88697- 
17 
DOE/PC/88856— 
T12 
DOE/PC/88881— 
T16 
T17 
T18 
DOE/PC/88912- 
T20 
DOE/PC/88920-— 
31 
DOE/PC/88921- 
14 
15 
DOE/PC/89652- 
T9 
DOE/PC/89663— 
T9 
DOE/PC/89769- 
T13 
DOE/PC/89772- 
T14 
T15 
DOE/PC/89773— 
12 
DOE/PC/89774— 
T8 
DOE/PC/89782- 
T9 
DOE/PC/89786— 
T15 
DOE/PC/89877- 
T1 
DOE/PC/89879- 
T12 
DOE/PC/90044— 
9 
DOE/PC/90049- 
Ts 
DOE/PC/90096— 
9 
T4 
DOE/PC/90099-— 
T1 
T2 
T3 
DOE/PC/90283— 
T1 
DOE/PC/90287- 
T10 
DOE/PC/90288- 
T9 
DOE/PC/90291- 
T11 
DOE/PC/90292- 
T8 
T9 
DOE/PC/90293- 
T8 
DOE/PC/90302- 
T6 
DOE/PC/90308- 
8 
DOE/PC/90310— 
T10 
T9 


Abstract 
Number 


18:18687 
18:18658 
18:18803 
18:18659 
18:18660 
18:18661 
18:18662 
18:18804 


18:18688 


18:18765 
18:18766 


18:19501 


18:18663 


18:18805 


18:18664 
18:18665 


18:18767 


18:18806 


18:18777 


18:18689 


18:18690 


18:18691 


18:18692 


18:18693 


18:19502 
18:19503 


18:18807 
18:18808 
18:18809 
18:18881 
18:18768 
18:18694 
18:18695 


18:19504 
18:19505 


18:20472 


18:18696 


18:18769 


18:18811 
18:18810 


Source of 
Availability 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 


OSTI; 
OSTI; 


OST; 
OSTI; 
OSTI; 


OST]; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OST]; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


Order 
Number 


DE93011025 
DE93011026 
DE93013058 
DE93000892 
DE93013054 
DE93013056 
DE93013055 
DE93012262 


DE93011540 


DE93012287 
DE93012288 


DE93013065 
DE93012267 
DE93012467 


DE93011541 
DE9301 1637 


DE93013062 
DE93012276 
DE92018455 
DE93013070 
DE93012402 
DE93012272 
DE93012470 
DE93011514 


DE93011458 
DE93006002 


DE93010773 
DE93010847 
DE93010843 
DE93013175 
DE93013610 
DE93012466 
DE93012277 


DE93012281 
DE93012280 


DE93012456 
DE93012266 
DE93013060 


DE93013072 
DE93011770 


DOE/PC/90310— 


Distribution 
Category 


PC-108 
PC-102 
MF-104 
MF-102 
MF-102 
MF-102 
MF-102 
MF-104 
PC-102 


MF-102 
MF-102 


MF-105 
MF-113 
MF-103 


MF-113 
MF-113 


MF-104 
MF-104 
MF-101 
MF-108 
PC-108 
MF-108 
MF-109 
MF-108 


MF-105 
MF-105 


MF-113 
MF-113 
MF-113 
MF-126 
MF-102 
PC-108 
MF-113 


MF-105 
MF-105 


MF-113 
MF-108 
MF-102 


MF-113 
MF-113 
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DOE/PC/90311- 


Report 
Number 


DOE/PC/90311-— 
10 
DOE/PC/90363— 
T8 
T9 
DOE/PC/90365— 
T9 
DOE/PC/90366— 
TS 
DOE/PC/90545— 


DOE/PC/90548— 
av 
T8 
DOE/PC/90550— 
T9 
DOE/PC/91030— 
T2 
DOE/PC/91052- 
5 
DOE/PC/91053— 
T3 
DOE/PC/91054— 
T3 
DOE/PC/91055— 
T1 
a2 
DOE/PC/91058— 
T5 
DOE/PC/91161- 
T3 
T4 
DOE/PC/91284— 
T2 
T3 
DOE/PC/91289— 
T5 
DOE/PC/91297-— 
6 
DOE/PC/91299- 
9 
DOE/PC/91301-— 
6 
DOE/PC/91303— 
T5 
DOE/PC/91307-— 
a 
DOE/PC/91308— 
6 
DOE/PC/91338- 
T2 
DOE/PC/92106— 
T1 
DOE/PC/92108— 
77 
DOE/PC/$2110— 
T1 
DOE/PC/9$2147-— 
1 
DOE/PC/921 49—- 
T1 
DOE/PC/82150— 
T1 
T2 
DOE/PC/92151_- 
T1-Rev.A 
DOE/PC/92159— 
T1 


Abstract 
Number 
18:18666 


18:19506 
18:19507 


18:19508 
18:19509 
18:19510 


18:19511 
18:19512 


18:19513 
18:19514 


18:19515 
18:20558 
18:18697 
18:18698 
18:18699 


18:18700 
18:18701 


18:18702 


18:18812 
18:19491 


18:18813 
18:18814 


18:18703 
18:18782 
18:18770 
18:18704 
18:18667 
18:18705 
18:18815 
18:19516 
18:21070 
18:18706 
18:18707 
18:18708 
18:18709 


18:18710 
18:18711 


18:19517 


18:19518 
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Source of 
Availability 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OST; NTIS; 
OSTI; NTIS; 


OST]; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OST; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 


Order 
Number 
DE93012471 


DE93012455 
DE93013069 


DE93012465 
DE93012271 
DE93012274 


DE93013615 
DE93013618 


DE93007470 
DE93013067 


DE93012275 
DE93012464 
DE93012472 
DE93013609 
DE93013608 


DE93012469 
DE93012468 


DE93012457 


DE93012459 
DE93012458 


DE93012278 
DE93012279 


DE93012462 
DE93012460 
DE93012285 
DE93012286 
DE93012461 

DE93013613 
DE93013061 

DE93012463 
DE93013604 
DE93012567 
DE93012568 
DE93013063 
DE93013606 


DE93012562 
DE93013057 


DE93012473 


DE93010849 


Distribution 
Category 
MF-117 


MF-105 
MF-105 


MF-105 
MF-102 
MF-105 


MF-105 
MF-105 


MF-105 
MF-105 


MF-105 
MF-108 
MF-108 
MF-108 
MF-108 


MF-108 
MF-108 


MF-108 


MF-104 
MF-104 


MF-117 
MF-117 


MF-102 
MF-117 
MF-102 
MF-102 
MF-102 
MF-113 
MF-104 
MF-105 
MF-114 
MF-113 
MF-108 
MF-108 
MF-108 


MF-108 
MF-108 


MF-105 


MF-113 





Report 
Number 


DOE/PC/92160— 
T1 
DOE/PC/92176- 
i 
DOE/PC/92208— 
T1 
DOE/PC/92521- 
T10 
T11 
T12 


DOE/PC/92525— 
T2 
DOE/PC/92526— 
T1 
DOE/PC/92530— 
T2 
DOE/PC/92534— 
T1 
DOE/PC/92535— 
T2 
DOE/PC/92542-— 
T1 
DOE/PC/92550— 
1 


DOE/PR- 
0043 
DOE/R6/99202- 


92-20-Draft 
92-53 


92-71 

93-13 
DOE/RW- 

0407 

0409 

0413 
DOE/S— 

0105 
DOE/SF/19138- 

TS 
DOE/SR/00001- 


T132-Del.Ver. 


DOE/ST- 
0004 
0007P 
DOE/UMTRA-— 
050127-0000 
050128-0000 


Abstract 
Number 


18:19492 
18:18771 
18:18668 


18:18714 
18:18816 
18:18715 
18:18716 


18:18717 
18:18669 
18:18670 
18:18671 
18:18817 
18:18672 
18:18818 
18:18673 
18:18819 
18:18772 
18:18773 
18:18774 
18:18712 
18:19410 
18:18713 
18:19519 


18:18718 
18:18674 
18:18820 
18:21173 
18:19520 
18:20254 
18:18675 
18:22534 
18:18921 
18:19068 
18:19069 
18:21226 
18:19248 


18:19070 
18:19071 


18:19072 
18:19073 
18:19074 
18:20044 
18:19611 
18:19772 


18:22636 
18:20008 


18:19250 
18:19251 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO 
Dep. 


e7 


m 
ani 


mMmmMmmMmmMmMmmMmmmMmMmMmmmmmm mmmm m 


m 
an 


m 
wb 


= 


ee ae 


meee ek et tt wk ot ot ot ot 


.99: 


.99: 


Order 
Number 


DE93012561 
DE93013605 
DE93013177 


DE93013629 
DE93013630 
DE93013631 
DE93013633 


DE93013634 
DE93013635 
DE93013636 
DE93013637 
DE93013639 
DE93013640 
DE93013641 
DE93013642 
DE93013643 
DE93013644 
DE93013645 
DE93013646 
DE93013624 
DE93013625 
DE93013627 
DE93013628 


DES93013612 
DE93012559 
DE9301 2566 
DE93010851 
DE93013611 
DE93013592 
DE93012558 
DE93013276 
DE93013264 
DE9301 1362 
DE9301 1364 
DE93011253 
DE93008827 


DE93012620 
DE93011255 


T1I93011404 
T1I93012193 
T193011408 
DE93010185 
DE93008481 
DE93009733 


DE93010313 
DE93007968 


DE93010395 


DOE/UMTRA- 


Distribution 
Category 


MF-104 
MF-113 
MF-102 


MF-105 
MF-105 
MF-105 
MF-105; 
MF-108 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-109 
MF-102 
MF-103 
MF-113 
MF-104 
MF-114 
MF-113 
MF-900 
MF-253 
MF-630 
MF-630 
MF-940 
MF-630; 
MF-721 
MF-902 
MF-510 
MF-812 
MF-800 
MF-810 
PC-900 
MF-528 
MF-721 


MF-300 
MF-900 


MF-902 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE93010392 MF-902 


050129-0000 DE93010393 MF-902 


18:19252 
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DOE/UMTRA- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


° 
8 


050424-0049 18:19253 OSTI; NTIS; GPO Dep. 
050503-0000 18:19254 OSTI; NTIS; INIS; GPO Dep. 
050503-0000-Attach.2 18:19255 OSTI; NTIS; INIS; GPO Dep. 
050503-0000-Attacti.3 18:19256 OSTI; NTIS; INIS; GPO Dep. 
050503-0000-Attach.4 18:19257  OSTI; NTIS; INIS; GPO Dep. 
050503-0000-Attach.5 18:19258 OSTI; NTIS; INIS; GPO Dep. 
050503-0000-Attach.6 18:19259 OSTI; NTIS; INIS; GPO Dep. 
050504-0039 18:19260 OSTI; NTIS; GPO Dep. 
050506-0000-Vol.1 18:19261 OSTI; NTIS; INIS; GPO Dep. 
050506-0000-Vol.2 18:19262 OSTI; NTIS; INIS; GPO Dep. 
050508-0000 18:19263 OSTI; NTIS; INIS; GPO Dep. 
050508-0000-Attach.2 18:19264 OSTI; NTIS; INIS; GPO Dep. 
050508-0000-Attach.3 18:19265 OSTI; NTIS; INIS; GPO Dep. 
050508-0000-Attach.3- 18:19266 OSTI; NTIS; INIS; GPO Dep. 
App.A 
050508-0000-Attach.3- 18:19267 OSTI; NTIS; INIS; GPO Dep. 99: DE93010484 MF-903 
App.B 
050508-0000-Attach.3- 18:19268 STI; NTIS; INIS; GPO Dep. .99: DE93010485 MF-903 
App.C 
050508-0000-Attach.4 18:19269 STI; NTIS; INIS; GPO Dep. 99: DE93010471 


m 
wo 
© 


DE93010095 MF-902 
DE93010352 MF-902 
DE93010384 MF-902 
DE93010385 MF-902 
DE93010386 MF-902 
DE93010387 MF-902 
DE93010388 MF-902 
DE93010887 MF-902 
DE93010203 MF-902 
DE93010763 MF-902 
DE93010473 MF-903 
DE93010474 MF-903 
DE93010475 MF-903 
DE93010476 MF-903 


m 
ots 
© Oo © 
OO © 


© © 
o©ooo’ 


mmmmmmmmmmmm 
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MF-903 


050508-0000-Attach.5 18:19270 ) ; NTIS; INIS; GPO Dep. 99: DE93010472 MF-903 
050510-GRNO 18:19271 STI; NTIS; INIS; GPO Dep. .99: DE93009102 MF-3902; 


MF-903 
050510-GRNO-Vol.1 18:1927 STI; NTIS; INIS; GPO Dep. .99: DE93008967 MF-902; 


MF-903 
050510-GRNO-Vol.3 18:19273 OSTI; NTIS; INIS; GPO Dep. .99: DE93009099 MF-902; 


MF-903 
050515-0000-Vol.1 18:19274 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93010465 MF-902 
050515-0000-Vol.2- 18:19275 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93010466 MF-902 

App.F 


050516-0000-Vol.2 18:19276 OSTI; NTIS; INIS; GPO Dep. DE93009138 MF-902 


050518-0000-App.A-C 
050518-0000-App | 
050518-0000-App.E 
050520-0000 
050522-0000-Vol.1 
050522-0000-Vol.2 
140 


18:19277 
18:19278 
18:19279 
18:19280 
18:19281 
18:19282 
18:19249 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE93009593 
DE93009594 
DE93009595 
DE93010886 
DE93010888 
DE93010889 


MF-902 
MF-902 
MF-902 
MF-903 
MF-903 
MF-903 


mmmmmmmm 
ee en ee ee 


OSTI; NTIS; GPO Dep. DE93010208 MF-902; 


MF-907 
DE93010325 MF-902 
DE93010396 MF-900 
DE93010590 MF-902 
DE93008958 MF-902 
DE93008951 MF-902 
DE93008956 MF-902 
DE93010390 MF-902 
DE93010391 MF-902 
DE93008952 MF-902 
DE93010324 MF-902 
DE93010597 MF-902 
DE93010207 MF-300 
DE93010596 MF-902 
DE93010587 MF-902 
DE93010599 MF-902 
DE93010326 MF-903 
DE93010206 MF-900 
DE93010598 MF-902 
DE93010205 MF-900 
DE93010204 MF-902 
DE93010586 MF-902 
DE93009471 MF-902 


150125-0006 18:19283 OSTI; NTIS; GPO Dep. 
150126-0002 18:19284 OSTI; NTIS; GPO Dep. 
1501 26-0010 18:19285 OSTI; NTIS; GPO Dep. 
150128-0000 18:19286 OSTI; NTIS; INIS; GPO Dep. 
150123-0000 18:19287 OSTI; NTIS; INIS; GPO Dep. 
150306-MiIT| 18:19288 OSTI; NTIS; INIS; GPO Dep. 
150308-GAME 18:19289 OSTI; NTIS; INIS; GPO Dep. 
150308-MITI 18:19290 OSTI; NTIS; INIS; GPO Dep. 
150312-0000 18:19291 STI; NTIS; INIS; GPO Dep. 
150320-EADR 18:19292 OSTI; NTIS; INIS; GPO Dep. 
172 18:18987 OSTI; NTIS; GPO Dep. 
173 18:18988 OSTI; NTIS; GPO Dep. 
174 18:18989  OSTI; NTIS; GPO Dep. 
175 18:18990 OSTI; NTIS; GPO Dep. 
176 18:18991 OSTI; NTIS; GPO Dep. 
177 18:18992 OSTI; NTIS; GPO Dep. 
178 18:18993  OSTI; NTIS; GPO Dep. 
179 18:18994 OSTI; NTIS; GPO Dep. 
180 18:18995 OSTI; NTIS; GPO Dep. 
181 18:18996 OSTI; NTIS; GPO Dep. 
182 18:18997 OSTI; NTIS; GPO Dep. 
400123-0000 18:19293 OSTI; NTIS; GPO Dep. 


mmmm 
Gh ak GR jk 


= oh ad 


400134-0000 18:19294 OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


400135-0000 
400324-0185R4 
400325-0000R2 
400327-0000 
400502-0000 
400504-0000/87 
400504-0000/91 


18:19295 
18:19296 
18:19297 
18:21304 
18:19298 
18:19299 
18:19300 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


DE93010588 
DE93011699 
DE93010585 
DE93010589 
DE93010759 
DE93010098 
DE93009577 
DE93009472 


MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 


mMmmmmmmmmmmmommmmmmMmmmmmmm 


400641-0000 18:21305 OSTI; NTIS; INIS; GPO Dep. 


DE93009465 MF-903 
400642-0000 18:19301 OSTI; NTIS; GPO Dep. 


DE93010323 MF-902 
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Report 
Number 


400643-0000 
400645-0000 
400651-0000 
400653-0000 
400654-0000 
400655-0000 


400662-0000 
400666-0000 
400668-0000 
400670-0000 
400673-0000 
400674-0000 
400675-0000 
400677-0000 
400679-0000 
400680-0000 
400681-0000 
400684-0000 
400690-0000 
400730-0000 


DOE/UMTRA/ARCH-RPT- 


53 
DOE/WIPP- 
91-005-Vol.6-Rev.3 
91-023 
DPH- 
52 
DPSP- 
55-454-2 
DPST- 
88-900 
DPSTSA- 
200-10-3 
200-10-2-Suppl.2A- 
Rev.1-Del.Ver. 
200-10-2-Suppl.2C- 
Rev.1-Del.Ver. 
DPW- 
3670 


Abstract 
Number 


18:19302 
18:19303 
18:19304 
18:19305 
18:19306 
18:19307 


18:19308 
18:19309 
18:19310 
18:19311 
18:19312 
18:18998 
18:21227 
18:19231 
18:19313 
18:19314 
18:19315 
18:19316 
18:21174 
18:19317 


18:19318 


18:19075 
18:19076 


18:20473 


18:19773 


18:21228 


18:18961 
18:18960 


18:19319 


18:19786 
18:19787 
18:19788 
18:19789 
18:19077 
18:19078 
18:19790 
18:19791 
18:19792 
18:18942 
18:19916 
18:18943 
18:19793 
18:19232 


18:19523 
18:19524 
18:19794 
18:20319 
18:19708 
18:19079 
18:19795 
18:18944 
18:21071 
18:20474 
18:19709 
18:19796 
18:19710 
18:19797 
18:18963 
18:19080 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
); GPO Dep. 
); GPO Dep. 
); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); 
); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 


( 
| 

OSTI: NTIS (US Sales Only 
( ); 

OSTI; NTIS (US Sales Only); GPO Dep. 
( ); 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); 
); 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


mmm mMmMmMmMmmmmmMmmm 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


we eee ee ek eth td ot ot ot 


Order 
Number 


DE93010470 
DE93009562 
DE93010593 
DE93010469 
DE93010592 
DES3009466 


DE93009467 
DE93010094 
DE93008960 
DE930091 40 
DE93010322 
DE93010595 
DE93010097 
DE93010096 
DE93008963 
DE93010591 
DES93008500 
DE930091 42 
DES93008962 
DE93009468 


DE93008049 


DE93008748 
DE93011041 


DE93012039 
DE93012785 
DE93006567 


DE93009790 
DE93009746 


DE93009748 


DE9301 1166 
DE93011167 
DE93011168 
DE93011169 
DE93011171 
DE93011172 
DE93011173 
DE93011174 
DE93011175 
DE93011176 
DE93011178 
DE93011179 
DES93011180 
DE93011181 


DE93011182 
DE93011183 
DE93011184 
DE93010103 
DE93010104 
DE93010107 
DE93011145 
DE93011146 
DE93011147 
DE93011149 
DE93011150 
DE93011151 
DE93011152 
DE93011143 
DE93011142 
DE93011141 


DPW- 


Distribution 
Category 


MF-903 
MF-902 
MF-902 
MF-903 
MF-902 
MF-901; 
MF-902 
MF-902 
MF-S03 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-903 
MF-902 
MF-902 
MF-902 
MF-902 


MF-511 


MF-902 
MF-721 


MF-700 
MF-700 
MF-701 


MF-702 
MF-702 


MF-702 


MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-702 
MF-704 
MF-706 
MF-721; 
MF-702 
MF-706 
MF-700 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-721 


MMMM MMMM mmmmmmmm MmMmMmMOmM Mmmm mmmmm 
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18:19798  OSTI; NTIS (US Sales Only); GPO Dep. DE93011140 MF-700 
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DPW- 


Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 


Distribution 


Number Category 


4036 18:19799 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93010578 MF-700 
4037 18:19081  OSTI; NTIS (US Sales Only); GPO Dep. 99: DE93010579 MF-704 
4040 18:19800 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93010580 MF-706 
4042 18:20650 OSTI; NTIS (US Sales Only); GPO Dep. 
4043 18:19801 OSTI; NTIS (US Sales Only); GPO Dep. 
4049 18:21623  OSTI; NTIS (US Sales Only); GPO Dep. 
4051 18:20697 OSTI; NTIS (US Sales Only); GPO Dep. 
4052 18:19711 | OSTI; NTIS (US Sales Only); GPO Dep. 


DE93010581 MF-700 
( 
( 
18:18945 OSTI; NTIS (US Sales Only); GPO Dep. 
( ir 
( 
( 
( 
( 


DE93010582 MF-704 
DE93010583 MF-704 
DE93010584 MF-706 
DE93010986 MF-706 
DE93010987 MF-700 
DE9301 1134 MF-700 
DE93011135 MF-700 
DE93011136 MF-700 
DE93011137 MF-700 
DE93011138 MF-700 
DE93010988 MF-706 


mm 
pe ee 


© 


18:19712 | OSTI; NTIS (US Saies Only); GPO Dep. 
18:19713 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19802 OSTI; NTIS (US Sales Only); GPO Dep. 
4136-A-Rev. 18:22536 OSTI; NTIS (US Sales Only); 
4144 18:18946 OSTI; NTIS (US Sales Only 
4169 18:20651 OSTI; NTIS (US Sales Only 


OLD 0O 0 0% 
© 


908 OOOO 


GPO Dep. 
GPO Dep. 


00 © © 


GPO Dep. 


4185 
4186 
4210 
4224 
4242 
4247 
4251 
4263 
4267 
4287 
4309 
4328 
4338 
4360 
4386 
4441 
4443 
4gce 
4777 
4778 
4780 
4782 
4788 
4791 
4794 
4801 
4804 
4809 
4822 
4829 
4874 
4878 
4881 
4885 
4905 
53-1243 
53-1288 
53-1298 
53-1303 
53-1314 
53-1318 
53-1321 
53-1326 
53-1353 
53-1364 
53-1377 
53-1379 
53-1414 
53-1423 
53-1450 
DTH-LET-RE- 
92-2 
92-4 
92-5-Rev.2 
DTH-LV- 
92-24 


18:19803 
18:19804 
18:19082 
18:19083 
18:19805 
18:19525 
18:19806 
18:19807 
18:19084 
18:19085 
18:20255 
18:19917 
18:19808 
18:20256 
18:20652 
18:18980 
18:19577 
18:19809 
18:19660 
18:19810 
18:19811 
18:19812 
18:19813 
18:19814 
18:18964 
18:19714 
18:19815 
18:19715 
18:21624 
18:19716 
18:19717 
18:18947 
18:19816 
18:19718 
18:19817 
18:19774 
18:19775 
18:19776 
18:22535 
18:19777 
18:19707 
18:19778 
18:18962 
18:19779 
18:19780 
18:19781 
18:19782 
18:19783 
18:19784 
18:19785 


18:20189 
18:19493 
18:19494 


18:20112 
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OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


); 
); 
OSTI; NTIS (US Sales Only); GPO Dep. 
); 
i} 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI:; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
); 


OSTI; NTIS (US Sales Only 
( 

OSTI; NTIS (US Sales Only 
( 
( 


OSTI; NTIS (US Sales Only 
OST}; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


GPO Dep. 
GPO Dep. 


GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 

); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 

); GPO Dep. 

); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 

); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 

); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


Mmmm mmmmMMMMMmMMMMMMoMMomommmmm 
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SESSESEESEEEEESSEESSESBO 


mmm 
oe 


mMmammmmmmmmmmmmmmmmoMommmmm 
ADD A AAD SDD SA SO SO 
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DES3010989 
DE93010990 
DE93010991 
DE93010992 
DE93010993 
DE93010994 
DE93010577 
DE93010576 
DE93010575 
DE93010997 
DE93011133 
DE93011132 
DE93011131 
DE93011128 
DE93011127 
DE93011125 
DE93011124 
DE93011123 
DE9301 1207 
DE93011188 
DE93011189 
DE93011190 
DE93011192 
DE93011193 
DE93011194 
DE93011195 
DE93011196 
DE93011197 
DE9301 1206 
DE93011205 
DE93011199 
DE9301 1185 
DE93011186 
DE9301 1187 
DE93011198 
DE93008319 
DE93008809 
DE93008810 
DE9300881 1 
DE93008814 
DE93008816 
DE93008817 
DE93008818 
DE93009269 
DE93009270 
DE93009274 
DE93009275 
DE93010100 
DE93010099 
DE93010102 


DE93784706 
DE93784728 
DE93784767 


DE93784766 


MF-721 

MF-700 
MF-721 

MF-721 

MF-700 
MF-700 
MF-706 
MF-700 
MF-721 

MF-721 

MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-706 
MF-706 
MF-700 
MF-706 
MF-700 
MF-706 
MF-704 
MF-704 
MF-706 
MF-700 
MF-700 
MF-700 
MF-706 
MF-706 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-707 
MF-706 
MF-700 
MF-700 
MF-700 





Report 
Number 


92-33 
92-34 
92-35 
92-36 
92-38 
DTH-LV-MEDD- 
236 
238 
239 
DUN- 
1010 
850-4 
850-5 
ECN-R- 
92-006 
ECN-RX- 
91-009 
92-044 
92-052 
92-053 
92-055 
92-068 
EFI- 
1313-8-91 
EGG- 
10617-1108 
10617-2157 
10617-2158 
10617-2171 
10617-6091 
2577-Vol.5 
EGG-ERTP- 
10585 
EGG-M- 
92320 


92421 
92454 
92468 
92501 
92511 
92535 
92715 
EGG-ME- 
10522 
EGG-NE- 
10326 


EGG-NPR- 
10050 


10624 
9529 


EGG-NRE- 
10586 
10644 

EGG-POA- 
10553 

EGG-WMO- 
10244-Pt.1 


10244-Pt.2 


EGG-WTD- 
10566 


EML- 
548 


Abstract 
Number 


18:19461 
18:19455 
18:19462 
18:19463 
18:19464 


18:19456 
18:19457 
18:19458 


18:19820 
18:19818 
18:19819 
18:22093 
18:19526 
18:20559 
18:19086 
18:21306 
18:22094 
18:19719 
18:21779 
18:21229 
18:21230 
18:21231 
18:21232 
18:20207 
18:19132 
18:22537 
18:22565 
18:20257 
18:20258 
18:22095 
18:19918 
18:19919 
18:22566 
18:20259 
18:19087 


18:19821 


18:19740 
18:19920 
18:19739 
18:19547 
18:19921 
18:19527 
18:19088 


18:19320 


18:19089 


18:19741 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5229-Vol.5 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


Order 
Number 


DE93784761 
DE93784765 
DE93784764 
DE93784748 
DE93784747 


DE93784762 
DE93784763 
DE93784768 
DE93012154 
DE93012054 
DE9301 2055 
DE93624127 
DE93623780 
DE93623249 
DE93623899 
DE93623392 
DE93624128 
DE93623773 
DE93622902 
DE93007439 
DE93006667 
DE9301 1036 
DE93009905 
DE93009910 
DE93007050 
DE93010798 
DE93010793 
DE93010808 
DE93010799 
DE93005203 
DE93005252 
DE93010800 
DE93010797 
DE93007145 


DE93005204 


DE93005323 
DE93010755 
DE93005863 
DE93007640 
DE93012180 
DE93006928 
DE93007637 


DE93007636 


DE93007641 


DE93008515 


EML- 


Distribution 
Category 


MF-902; 
MF-907 
MF-902; 
MF-907 


MF-902; 
MF-906 


MF- 
1002 
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EML- 


Report 
Number 


552 
EMO-— 

1101 
ENDF- 

354 
ENEA-RT-AMB— 

91-12 

91-21 

91-28 
ENEA-RT-DISP-— 

91-02 
ENEA-RT-ENERG— 

91-02 
ENEA-RT-INN—- 

90-67 

91-01 

91-03 

91-12 

91-13 


92-03-Rev.1 

92-19 

92-26 

92-28 

92-32 
ENEA-RT-NUCL- 


ERA-NRE- 
93-014 
ES/ER/TM- 
48/Pt.1 
48/Pt.2 
54 
ES/ESH- 
22/V3 
ES/IRA- 
1 
ESA-ISY— 


Abstract 
Number 


18:19233 
18:21233 
18:21934 


18:21175 
18:21234 
18:21235 


18:20698 
18:20113 


18:20721 
18:20797 
18:22567 
18:20722 
18:20798 
18:20723 
18:22014 
18:22568 
18:20799 
18:20800 
18:20320 
18:20801 
18:20802 
18:20776 
18:20803 
18:22015 
18:22016 
18:20804 
18:22569 
18:20805 
18:20806 


18:19661 
18:19090 
18:22278 
18:22442 
18:22279 
18:22443 
18:22444 
18:22280 
18:22281 
18:22445 
18:22446 
18:22282 
18:22447 
18:22288 


18:19822 
18:19321 
18:19322 
18:19091 
18:18937 


18:22635 


Source of 
Availability 


OST]; 


OSTI; 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


See ORNL/TM-12291 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OST}; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only 
( 
( 
( 


); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 

) 

); 

); 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 


Ni 
); 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


See DOE/OR/21400-1T474 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE93007745 


DE93012833 


DE93784566 
DE93784567 
DE93784683 


DE93784685 
DE93784585 


DE93784564 
DE93784690 
DE93784697 
DE93784699 
DE93784661 
DE93784696 
DE93784681 
DE93784662 
DE93784660 
DE93784663 
DE93784565 
DE93784659 
DE93784700 
DE93784698 
DE93784679 
DE93784658 
DE93784701 
DE93784704 
DE93784640 
DE93784693 
DE93784705 


DE93784695 
DE93784692 
DE93784665 
DE93784687 
DE93784689 
DE93784688 
DE93784667 
DE93784664 
DE93784666 
DE93784680 
DE93784682 
DE93784669 
DE93784668 
DE93784691 


DE93009866 
DE93007801 
DE93007802 
DE93012076 


DES3007812 


Distribution 
Category 


MF-402 


1.1 18:20027 OSTI; NTIS (US Sales Only); INIS 
1.2 18:20028  OSTI; NTIS (US Sales Only); INIS 
1.3 18:20029 OSTI; NTIS (US Sales Only); INIS 
ESD- 

4006 18:21249 See ORNL/ER-125 

4039 18:21313 | See ORNL/ER-150 
ESG- 

199 18:20791 See LBL-32481 

200 18:20891 See LBL-32482 

244 18:20928 See LBL-33417 


DE93623580 
DE93623581 
DE93623582 
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Report 


Abstract 


Source of 


GPO 


EUR- 


a a a ee hs ee 
Order Distribution 
Number Category 


Number 


246 
ESH-EMS— 
92-0039 


0001 65IBMPC03 

000430IBMPCO0O 

000466IBMPCOO 

0005261B38600 

000537D860000 

000557IPCAT01 

000560IBMPCO0 

000562IPCAT00 

000562MNFRMOO 

000570D406000 

000575IBMPCO0O0 

000580C660000 

006582IBMPCO00 
ESTSC/NRC- 

0000941036000 

000099DVX1100 

0003330017000 

0003331PS0200 

000370IBMPCO0 

000493IBMPCO0O0 
ETDE-iT- 

93-130 

93-131 

93-132 

93-133 

93-134 

93-135 

93-136 

93-137 


93782781 
93785162 
93785258 
93785312 
93785809 
93785834 
93785837 
93785838 
93785839 
93785892 
93786019 
93786030 
93786033 
93786035 
93786036 
93786037 
ETSU-TID- 


Number 

18:22493 
18:21236 
18:22122 


18:22570 
18:22571 
18:22572 
18:22573 
18:22574 
18:22575 
18:22576 
18:22577 
18:22578 
18:22579 
18:22580 
18:22581 
18:22582 


18:22583 
18:22584 
18:22585 
18:22586 
18:22587 
18:22588 


18:22289 
18:21176 
18:20724 
18:20653 
18:20075 
18:21237 
18:21737 
18:20104 
18:20161 
18:22448 
18:20019 
18:19433 
18:19991 
18:19495 
18:21177 
18:19430 
18:19987 
18:20092 
18:19988 


18:20114 
18:19424 
18:20654 
18:21178 
18:20030 
18:20115 
18:20260 
18:18779 
18:20718 
18:21179 
18:18780 
18:21682 
18:19995 
18:19425 
18:19411 
18:20045 


Availability 
See LBL-33603 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


( 
( 
( 
| 
OSTI; NTIS (US Sales Only); 
( 
( 
( 
( 


OSTI; NTIS (US Sales Only 


) 
OSTI; NTIS (US Sales Only); 
) 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
( 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


Dep. 


E 1.99: 


DE93007454 MF-702 


DE93623049 


DE93784657 
DE93784562 
DE93784563 
DE93784675 
DE93784676 
DE93784677 
DE93784678 
DE93784583 
DE93784584 
DE93784684 
DE93784686 
DE93784595 
DE93784596 
DE93784601 
DE93784605 
DE93784616 
DE93784617 
DES93784618 
DE93784619 


DE93782781 
DE93785162 
DE93785258 
DE93785312 
DE93785809 
DE93785834 
DE93785837 
DE93785838 
DE93785839 
DE93785892 
DE93786019 
DE93786030 
DE93786033 
DE93786035 
DE93786036 
DE93786037 


DE93623616 


4088-P1 18:19479  OSTI; NTIS (US Sales Only); INIS 
4088-P2 18:19480  OSTI; NTIS (US Sales Only); INIS 
EUR- 
14163 18:19092  OSTI; NTIS (US Sales Only); INIS 
14170 18:20560 OSTI; NTIS (US Sales Only); INIS 
14194 18:19093  OSTI; NTIS (US Sales Only); INIS 
14213 18:20655  OSTI; NTIS (US Sales Only); INIS 


DE93623617 


7193622717 
Ti93622025 
T193622718 
TI93622506 
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EUR- 


Report 
Number 


14235 
14296 
14335 
14338 
14364 
14365 
14402 
14438 
14467 
14520 
14531 
FNAL-TM-— 
1830 
1833 
1835 
FNAL/C— 
92/104 
92/123 
92/90 
92/99 
GA-A- 
21203 
21210 
21264 
GEND-INF—- 
029-Vol.3 
Ge 
88-49a 
88-49b 
91-75a 
GJPO-DR- 
1 
GSE 
92-28 
93-05 
93-07 
HD-THEP— 
92-30. 
92-42. 
HW- 
15121 
15943 
21450 
23562 
30376 


30401-Vol.1-Rev.1 


30401-Vol.5 
30473 
31044 
31488 
32786 
32960 
33044 
33533-RD 
33842 
34325 
34351 


34868-Ch.17 


34868-Ch.4 
34868-Ch.5 
35589 
35806 
36224 
36370 
36572 
37033 
37437 
38418 
38541 
39792 
40363-Del. 


Abstract 
Number 


18:19094 
18:19536 
18:19095 
18:19096 
18:19097 
18:19098 
18:19537 
18:19099 
18:19100 
18:19357 
18:19101 


18:20851 
18:20777 
18:20807 


18:20849 
18:20850 
18:20847 
18:20848 


18:22449 
18:20098 
18:22450 


18:19922 


18:21743 
18:21744 
18:21745 


18:19246 


18:21625 
18:22017 
18:21942 


18:21901 
18:21903 


18:19823 
18:19824 
18:20561 
18:19825 
18:19826 
18:19827 
18:19828 
18:19829 
18:19830 
18:19646 
18:19742 
18:19831 
18:19832 
18:19923 
18:19833 
18:19834 
18:19835 
18:20261 
18:19836 
18:19837 
18:19924 
18:19838 
18:19839 
18:19840 
18:19841 
18:19925 
18:19842 
18:19843 
18:19720 
18:19721 
18:19844 
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Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OST; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See DOE/ER/13530—2 

See DOE/ER/13530-3 

See DOE/ER/13530-6 

See DOE/ID/12584-59 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See UM-P-92/63 
See UM-P-92/83 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


( 

( 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
( 
( 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


—_— | —- 
ooo 
ey 2 


mmmm mmm 
SS a 


ooo 
oo oo 


mmm 
—_ —- = 
ooo 
SS 


m 
ab 
© 
© 


); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); GPO Dep. 
); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); GPO Dep. 
); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
( ); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
( 
( 
( 


MUM MMmMM MMMM MMMMMMMMmmmmmmmmm 


SSeSeessesesssesssssssssssssessy 


Order 
Number 


7193622719 
T193622546 
T193622720 
7193622721 
T1I93622722 
T193622712 
T193622547 
TI93622723 
T193622724 
T193622832 
TI93622725 


DE9301 1226 
DE93012777 
DE93011491 


DE93009599 
DES3009600 
DE93009596 
DE93009598 


DE93010836 
DES3009609 
DE93012085 


DE930091 11 


DE93783388 
DE93783287 
DE93783286 


DE93010536 
DE93009162 
DE93010537 
DE93009981 
DE93010211 
DE93009979 
DE93011239 
DE93009978 
DE93010538 
DE93010539 
DE93010540 
DE93010541 
DE93010542 
DE93009977 
DE93010000 
DE93009999 
DE93009998 
DE93012367 
DE93009163 
DE93009164 
DE93010212 
DE93010544 
DE93010213 
DE93009165 
DE93011240 
DE93010214 
DE93010543 
DE93008930 
DE93010556 
DE93010557 
DE93009997 


Distribution 
Category 


MF-520 
MF-500 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-711 

MF-520 
MF-500 
MF-500 
MF-520 
MF-520 
MF-706 
MF-520 
MF-520 
MF-520 
MF-504 
MF-504 
MF-504 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 





IAEA-NDS— 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


39 
88 


43343-Del. 18:19845 OSTI; NTIS (US Sales Only); GPO Dep. 
43749 18:19846 OSTI; NTIS (US Sales Only); GPO Dep. 
43822-RD 18:19847 OSTI; NTIS (US Sales Only); GPO Dep. 
43876-Del. 18:19848 OSTI; NTIS (US Sales Only); GPO Dep. 
45045 18:19849 OSTI; NTIS (US Sales Only); GPO Dep. 
45622 18:19850 OSTI; NTIS (US Sales Only); GPO Dep. 
46407 18:19851 OSTI; NTIS (US Sales Only); GPO Dep. 

) 

) 


DE93009996 MF-520 
DE93010546 MF-520 
DE93010215 MF-520 
DES93009995 MF-711 
DE93010547 MF-520 
DE93010216 MF-520 
DE93009166 MF-520 
DE93010217 MF-520 
DES93009994 MF-520 
DE93009993 MF-520 
DE93009992 MF-711 
DE93010230 MF-500 
DE93010218 MF-520 
DE93010219 MF-520 
DE93009991 MF-711 
DES93010060 MF-520 
DE93010220 MF-520 
DE93010051 MF-711 
DE93010221 MF-520 
DES93010052 MF-711 
DE93010549 MF-520 
DE93010550 MF-500 
DE93010222 MF-520 
DE93010223 MF-520 
DES93010053 MF-711 
DE93010054 MF-711 
DE93010224 MF-520 
DE93010225 MF-520 
DE93010055 MF-520 
DE93010553 MF-500 
DE93010056 MF-520 
DE93010226 MF-520 
DE93010232 MF-500 
DE93010227 MF-520 
DES93010057 MF-711 
DE93010061 MF-520 
DE93010554 MF-510 
DE93010753 MF-711 
DE93010059 MF-711 
DE93010228 MF-520 
DE93010058 MF-520 


( 
47043 18:19852 OSTI; NTIS (US Sales Only); GPO Dep. 
48447 18:19722 OSTI; NTIS (US Sales Only); GPO Dep. 
48450-Del. 18:19723 OSTI; NTIS (US Sales Only); GPO Dep. 
49777 18:19853 OSTI; NTIS (US Sales Only); GPO Dep. 
50000-Del. 18:19854 OSTI; NTIS (US Sales Only); GPO Dep. 
50351-Del. 18:19855 OSTI; NTIS (US Sales Only); GPO Dep. 
52340 18:19926 OSTI; NTIS (US Sales Only); GPO Dep. 
53683 18:19856 OSTI; NTIS (US Sales Only); GPO Dep. 
55801 18:19857 OSTI; NTIS (US Sales Only); GPO Dep. 
55846 18:19858 OSTI; NTIS (US Sales Only); GPO Dep. 
56182-A 18:19859 OSTI; NTIS (US Sales Only); GPO Dep. 
56392 18:19860 OSTI; NTIS (US Sales Only); GPO Dep. 
56697 18:19861 OSTI; NTIS (US Sales Only); GPO Dep. 
57222 18:19862 OSTI; NTIS (US Sales Only); GPO Dep. 
57328-Del. 18:18965 OSTI; NTIS (US Sales Only); GPO Dep. 
57497 18:19863  OSTI; NTIS (US Sales Only); GPO Dep. 
57638 18:19724 | OSTI; NTIS (US Sales Only); GPO Dep. 
58580 18:19864 OSTI; NTIS (US Sales Only); GPO Dep. 


18:18966 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19865 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19866 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19867 OSTI; NTIS (US Sales Only); GPO Dep. 
18:18948 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19868 OSTI; NTIS (US Sales Only); GPO Dep. 

( 

( 

( 


18:19725 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19869 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19870 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19871 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19872 OSTI; NTIS (US Sales Only); GPO Dep. 
18:18967 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19873 | OSTI; NTIS (US Sales Only); GPO Dep. 
18:19234 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19726 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19727 OSTI; NTIS (US Sales Only); GPO Dep. 


MMMM MMMM MMMM MMMM MMMM MMMM ooommomm 


18:20992 See CNIC—00574 
18:22637 OSTI; NTIS (US Sales Only); DE93624723 


, 18:20796 See CNIC—00537 
0097. 18:20991 See CNIC—00565 
0101. 18:19543 See CNIC—00593 
0102. 18:20233 See CNIC—00598 
0106. 18:21606 See CNIC—00643 
IAEA-CN- 
56/A-7-15 18:22396 See PPPL-2889 
56/A-7-16 18:22395 See PPPL—2887 
56/G-3-3 18:22399 See PPPL-—2895 
IAEA-INFCIRC— 
254(Add.17)E/F/R/S 18:19358 OSTI; NTIS (US Sales Only); INIS DE93617626 
254(rev.1/pt.1/add.2) 18:19360  OSTI; NTIS (US Sales Only); INIS DE93624710 
254-Rev.1-Pt.1-Add.1 18:19359 OSTI; NTIS (US Sales Only); INIS DE93617627 
254-Rev.1-Pt.2-Add.1  18:19361 OSTI; NTIS (US Sales Only); INIS DE93617628 
377(add.2)A/C/E/FIV/S  18:22648 OSTI; NTIS (US Sales Only); INIS DE93623950 
IAEA-NDS— 
101(rev.0) 18:22019 OSTI; NTIS (US Sales Only); INIS DE93624089 
108 18:21962 | OSTI; NTIS (US Sales Only); INIS DE93624081 
110(rev.4) 18:22020  OSTI; NTIS (US Sales Only); INIS DE93624094 
112(rev.1) 18:19371 OSTI; NTIS (US Sales Only); INIS DE93623698 
127(rev.0) 18:22021  OSTI; NTIS (US Sales Only); INIS DE93624095 
129 18:22639 OSTI; NTIS (US Sales Only); INIS DE93623952 
148(rev.0) 18:22022  OSTI; NTIS (US Sales Only); INIS DE93624096 
29(rev.5) 18:22638  OSTI; NTIS (US Sales Only); INIS DE93623953 
90(rev.6) 18:22018 | OSTI; NTIS (US Sales Only); INIS DE93624097 
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IAEA-TECDOC-— 


Report Abstract 


Source of Order Distribution 
Number Number 


Availability ; Number Category 


IAEA-TECDOC— 


676 18:22538 OSTI; NTIS (US Sales Only); INIS DE93624757 
692 18:19548 OSTI; NTIS (US Sales Only); INIS DE93623774 
693 18:19102 OSTI; NTIS (US Sales Only); INIS DE93623762 
699 18:19628 OSTI; NTIS (US Sales Only); INIS DE93624614 

IAEA/UNDP- 

INS/88/0 13- 18:21566 OSTI; NTIS (US Sales Only); INIS 
INS/88/013-17 18:21567 OSTI; NTIS (US Sales Only); INIS 
INS/88/013- 18:21568 OSTI; NTIS (US Sales Only); INIS 
INS/88/013-19 18:21569 OSTI; NTIS (US Sales Only); INIS 
INS/88/013-2 18:21570 OSTI; NTIS (US Sales Only); INIS 
INS/88/013-21 18:21571 OSTI; NTIS (US Sales Only); INIS 
INS/88/013-2 18:21572 OSTI; NTIS (US Sales Only); INIS 
INS/88/013-2 18:21573 OSTI; NTIS (US Sales Only); INIS 
INS/88/013-24 18:2157 OST; NTIS (US Sales Only); INIS 
RAS/89/044-01 18:21575 OSTI; NTIS (US Sales Only); INIS 
RAS/89/044-02 18:21576 OSTI; NTIS (US Sales Only); INIS 
RAS/89/044-03 18:21577 OSTI; NTIS (US Sales Only); INIS 
RAS/89/044-04 18:21578 OSTI; NTIS (US Sales Only); INIS 


DE93623506 
DE93623507 
DE93623525 
DE93623526 
DE93623508 
DE93623509 
DE93623510 
DE93623511 
DE93623512 
DE93623513 
DE93623514 
DE93623515 
DE93623516 


RAS/89/044 


RAS/89/044- 


RAS/89/044-07 
RAS/89/044-0 


THA/85/004- 
THA/85/004- 
THA/85/004-2 
THA/85/004- 


IAPCM-— 
0019 

ic— 
91/402 
91/403 
92/142 
92/317 
92/319 
92/366 
92/370 
92/413 
92/426 
92/433 
93/1 
93/10 
93/11 
93/12 
93/13 
93/14 
93/15 
93/16 
93/17 
93/18 
93/2 
93/20 
93/21 
93/22 
93/23 
93/24 
93/25 
93/26 
93/27 
93/28 
93/29 
93/3 
93/30 
93/31 
93/32 
93/33 
93/34 
93/35 
93/36 
93/37 
93/38 


18:21579 
18:21580 
18:21581 
18:21582 
18:21583 
18:21584 
18:21585 
18:21586 


18:22414 


18:21702 
18:21703 
18:22210 
18:21704 
18:21749 
18:19113 
18:21750 
18:21705 
18:21943 
18:20415 
18:22589 
18:21909 
18:21710 
18:21813 
18:21781 
18:21711 
18:22146 
18:20416 
18:22147 
18:22148 
18:22590 
18:21814 
18:21712 
18:21751 
18:21782 
18:21944 
18:21861 
18:21862 
18:21752 
18:21783 
18:21713 
18:21706 
18:21714 
18:21863 
18:21715 
18:21784 
18:21716 
18:21717 
18:22176 
18:21718 
18:21719 
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OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See CNIC—00602 


OSTI; NTIS (US Sales Only); 
OST; NTIS (US Sales Only); 
OST; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


}; 
); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


DE93623517 
DE93623518 
DE93623519 
DE93623520 
DE93623500 
DE93623501 
DE93623502 
DE93623499 


DE93622850 
DE93622851 

DE93624967 
DE93622852 
DE93622896 
DE93617052 
DE93622897 
DE93624764 
DE93624851 

DE93624496 
DE93624725 
DE93624833 
DE93624765 
DE93624813 
DE93622903 
DE93622853 
DE93623189 
DE93622239 
DE93623190 
DE93623191 

DE93624726 
DE93622942 
DE93622854 
DE93622898 
DE93624797 
DE93622973 
DE93624830 
DE93622963 
DE93622899 
DE93624798 
DE93622855 
DE93622856 
DE93622857 
DE93622969 
DE93622858 
DE93622904 
DE93622859 
DE93622860 
DE93623203 
DE93624766 
DE93624767 





Report 
Number 


93/39 
93/4 
93/40 
93/41 
93/42 
93/47 
93/48 
93/49 
93/5 
93/50 
93/51 
93/52 
93/53 
93/55 
93/56 
93/57 
93/58 
93/59 
93/6 
93/60 
93/61 
93/62 
93/64 
93/66 
93/68 
93/69 
93/7 
93/70 
93/71 
93/76 
93/8 
93/9 
IFSR- 
592 
INDC(CPR)}- 
O25/L. 
INDC(NDS)- 
269/L 
INFO- 
0373 
INIS-BR- 
3071 
3114 
3115 
3116 
3117 
3118 
3119 
3120 
3121 
3123 
3124 
3126 
3128 
3129 
3130 
3131 
3132 
INIS-GB- 
466 
473 
476 


009 
435 


13184 


Abstract 
Number 


18:21587 
18:21707 
18:21785 
18:21588 
18:22149 
18:21589 
18:22330 
18:21786 
18:21780 
18:21787 
18:21864 
18:22141 
18:21720 
18:21721 
18:21722 
18:21753 
18:21865 
18:21723 
18:22140 
18:22113 
18:22114 
18:22115 
18:21003 
18:20417 
18:21724 
18:22331 
18:22145 
18:21788 
18:22150 
18:21725 
18:21708 
18:21709 


18:22274 
18:21977 
18:19927 
18:21690 


18:20262 
18:21238 
18:20475 
18:21626 
18:18968 
18:20321 
18:21307 
18:21239 
18:21627 
18:21554 
18:20476 
18:20477 
18:20478 
18:20479 
18:20480 
18:20481 
18:18932 


18:19994 
18:21308 
18:21240 


18:19878 
18:19120 
18:21590 
18:20053 


18:19743 
18:20486 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 

); INIS 

); INIS 

); INIS 

); INIS 
OSTI; NTIS (US Sales Only); INIS 

); 


OSTI; NTIS (US Sales Only 
( 
( 
( 
( 
OSTI; NTIS (US Sales Only); INIS 
( 
( 
( 
( 
( 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); INIS 
INIS 
INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); 
; 
OSTI; NTIS (US Sales Only): INIS 
); 
): 
); 
); 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See DOE/ET/53088-592 

See CNIC—00596 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); INIS 
); 
; 

OSTI: NTIS (US Sales Only): INIS 
); 
); 
); 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93624570 
DE93622861 
DE93624799 
DE93624571 
DE93624946 
DE93624572 
DE93624929 
DE93624800 
DE93622905 
DE93624808 
DE93624827 
DE93624909 
DE93624768 
DE93624769 
DE93624770 
DE93624789 
DE93624828 
DE93624771 
DE93623061 
DE93624899 
DE93624900 
DE93624901 
DE93624668 
DE93624495 
DE93624772 
DE93624920 
DE93623192 
DE93624809 
DE93624947 
DE93624773 
DE93622862 
DE93622863 


DE93623781 
DE93614211 


DE93622123 
DE93620723 
DE93624272 
DE93624559 
DE93624365 
DE93624465 
DE93624539 
DE93624521 
DE93624550 
DE93624597 
DE93624273 
DE93624275 
DE93624276 
DE93624277 
DE93624278 
DE93624279 
DE93624530 


DE93622828 
DE93623393 
DE93624580 


DE93788360 
DE93622710 
DE93622313 
DE93618630 


DE93622263 
DE93622009 


INIS-mf- 


Distribution 
Category 
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INIS-mf- 


Report 
Number 


13499 
13500 
13501 

13504 
13505 
13506 
13507 
13508 
13509 
13510 
13511 

13513 
13517 
13521 

13523 
13524 
13525 
13526 
13527 
13528 
13532 
13533 
13534 
13535 
14117 
14129 
14135 
14137 
14138 
14139 


INS-T- 
514 
IPNO-DRE- 
92-05 
92-06 
92-10 
92-13 
92-14 
92-17 
92-19 
92-20 
92-23 
92-24 
92-25 
92-27 
iPP— 
11/184 
1/185 
iPPCZ- 
325 
IS-IPRT- 
8 
9 
IS-M- 
741 
IiS-T- 
1536 
ISN- 
92-100 
Tr 
92-9 


Abstract 
Number 


18:21555 
18:21556 
18:19532 
18:21591 
18:21628 
18:18982 
18:22641 

18:19390 
18:21593 
18:19114 
18:19115 
18:22334 
18:22539 
18:20620 
18:19751 

18:19752 
18:19616 
18:21242 
18:22456 
18:22642 
18:21020 
18:20423 
18:22118 
18:22457 
18:20328 
18:22458 
18:19569 
18:19570 
18:19117 
18:19118 
18:19119 


18:20819 
18:20869 
18:20870 
18:20923 
18:20820 
18:20871 
18:22078 


18:20788 


18:21963 
18:21964 
18:21022 
18:22199 
18:20872 
18:21965 
18:20873 
18:22079 
18:21966 
18:21967 
18:21968 
18:21972 


18:22336 
18:22361 


18:22335 


18:20046 
18:20047 


18:20711 


18:20334 


18:21875 


18:21754 


1032 ERA Vol. 18, No. 7 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI; 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
INIS 
NTIS (US Sales Only); INIS 


); 

); 
NTIS (US Sales Only); INIS 

if 

); 


( 
. 
NTIS (US Sales Only 
( 
( 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS; INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 


Order 
Number 


DE93622453 
DE93622416 
DE93622545 
DE93622310 
DE93622323 
DE93622507 
DE93622837 
DE93622068 
DE93622305 
DE93623907 
DE93622713 
DE93623063 
DE93623969 
DE93624354 
DE93624534 
DE93624579 
DE93624712 
DE93624578 
DE93624939 
DE93624722 
DE93624650 
DE93624492 
DE93624902 
DE93624940 
DES93782799 
DE93780420 
DE93785894 
DE93785893 
DE93785891 
DE93785890 
DE93785836 


DE93782782 
DE93782780 
DE93782786 
DE93782784 
DE93782795 
DE93788628 
DE93788424 


DE93782875 


DE93623001 
DE93623007 
DE93622628 
DE93623205 
DE93622521 
DE93623002 
DE93622522 
DE93623015 
DE93623003 
DE93623004 
DE93624082 
DE93624866 


DE93785274 
DE93785313 


DE93624921 


DE93009502 
DE93009540 


DE9301 1560 
DE93011359 
DE93622954 


DE93623990 


Distribution 
Category 





JAER-M- 


Report Abstract Source of GPO Order 


Distribution 
Number Number Availability 


Dep. Number Category 
ITP- 
92-8 18:21831 | OSTI; NTIS (US Sales Only); INIS DE93624032 
( 


); 

92-39 18:21832 OSTI; NTIS (US Sales Only); INIS DE93624031 
); 
); 


92-48 18:21792 OSTI; NTIS (US Sales Only 
92-50 18:21973 OSTI; NTIS (US Sales Only 


INIS DE93624010 
INIS DE93624086 


18:19606 OSTI; NTIS (US Sales Only); INIS DE93624635 
18:19607 OSTI; NTIS (US Sales Only); INIS DE93624636 
18:19608 OSTI; NTIS (US Sales Only); INIS DE93624637 


18:22475 
18:22476 
18:22477 
18:22478 
18:22479 
18:19534 
18:20699 
18:22200 
18:22591 
18:21632 
18:19121 

18:19881 
18:19753 
18:19882 
18:19883 
18:19884 
18:19885 
18:22480 
18:19571 

18:22372 
18:20712 
18:19612 
18:22168 
18:22080 
18:19886 
18:20424 
18:19928 
18:19562 
18:22481 

18:20700 
18:22482 
18:21023 
18:19653 
18:22592 
18:19563 
18:21024 
18:22373 
18:22483 
18:22099 
18:22100 
18:19364 
18:20656 
18:19887 
18:20874 
18:21243 
18:22374 
18:19654 
18:19695 
18:19888 
18:22375 
18:19365 
18:22484 
18:22485 
18:19398 
18:19122 
18:19123 
18:22081 

18:22486 
18:22487 
18:22376 
18:22488 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


DE93788474 
DE93788475 
DE93788518 
DE93788519 
DE93788586 
DE93788268 
DE93788266 
DE93788393 
DE93788267 
DE93788392 
DE93788610 
DE93788609 
DE93788619 
DE93788430 
DE93788383 
DE93788395 
DE93788363 
DE93788364 
DE93788384 
DE93788390 
DE93788365 
DE93788366 
DE93788620 
DE93788389 
DE93788367 
DE93788368 
DE93788369 
DE93788385 
DE93788433 
DE93788387 
DE93788402 
DE93788391 

DE93788370 
DE93788371 

DE93788372 
DE93788386 
DE93788388 
DE93788394 
DE93788398 
DE93788401 

DE93788404 
DE93782626 
DE93788428 
DE93788403 
DE93788431 

DE93788434 
DE93788427 
DE93788432 
DE93788429 
DE93788457 
DE93788426 
DE93788460 
DE93788456 
DE93788463 
DE93788458 
DE93788459 
DE93788462 
DE93788466 
DE93788469 
DE93788467 
DE93788472 
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JAERI-M- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


93-048 18:22489 OSTI; NTIS; INIS DE93788471 
93-049 18:22490 OST}; NTIS; INIS DE93788473 
93-064 18:22491 OSTI; NTIS; INIS DE93788470 
JET-R- 
92-09 18:22377 OSTI; NTIS (US Sales Only); INIS DE93624930 
JINR- 


12-91-550 18:20488 OSTI; NTIS (US Sales Only); INIS DE93624280 
JINR-E- 


2-92-304 18:21833 OSTI; NTIS (US Sales Only); INIS DE93624820 
JPL-— 


92-30 18:18711 See DOE/PC/92150-T2 
Jue 

2643 18:20425 OSTI; NTIS (US Sales Only); INIS DE93785793 

2647 18:22492 OSTI; NTIS (US Sales Only); INIS DE93785794 

2672 18:22151 OST}; NTIS (US Sales Only); INIS DE93786043 
18:19418 OSTI; NTIS (US Sales Only) DE93785311 
18:21025 OSTI; NTIS (US Sales Only); INIS DE93785895 
18:20335 OSTI; NTIS (US Sales Only); INIS DE93786017 
18:20272 OSTI; NTIS (US Sales Only) DE93783240 
18:20713 OSTI; NTIS (US Sales Only); INIS DE93786052 
18:21633 OSTI; NTIS (US Sales Only); INIS DE93786079 
18:20273 OSTI; NTIS (US Sales Only); INIS DE93786051 


1077/V2 18:19342 OSTI; NTIS; GPO Dep. 

K/D-— 
5199-Pt.1-Rev.1 18:19366  OSTI; NTIS (US Sales Only); GPO Dep. 
5199-Pt.2 18:19367 OSTI; NTIS (US Sales Only); GPO Dep. 
5720-Draft 18:21180 OSTI; NTIS; GPO Dep. 
5806 18:21181 OSTI; NTIS; INIS; GPO Dep. 

K/TCD— 


1048 18:18938  OSTI; NTIS; GPO Dep. 
KCP- 
613-4984 18:20657 OSTI; NTIS; GPO Dep. 
613-5001 18:20726 OSTI; NTIS; GPO Dep. 
613-5038 18:20658 OSTI; NTIS; GPO Dep. 
613-5039 18:20727 OSTI; NTIS; GPO Dep. 
613-5040 18:20714  OSTI; NTIS; GPO Dep. 
613-5042 18:20728 OSTI; NTIS; GPO Dep. 
613-5044 18:20426 OSTI; NTIS; GPO Dep. 
613-5045 18:20729 OSTI; NTIS; GPO Dep. 
613-5075 18:20148  OSTI; NTIS; INIS; GPO Dep. 
613-5113 18:20730 OSTI; NTIS; GPO Dep. 
613-5124 18:20731 OSTI; NTIS; GPO Dep. 
613-5130 18:22540 OSTI; NTIS; GPO Dep. 
613-5164 18:21086  OSTI; NTIS; GPO Dep. 
KEK- 
92-3 18:20789  OSTI; NTIS; INIS DE93782877 
92-11 18:20924 OSTI; NTIS; INIS DE93782879 
92-15 18:21026 OSTI; NTIS; INIS DE93788358 
KEK-PROC-— 
91-16 18:20274 OSTI; NTIS; INIS DE93788406 
92-2 18:21027 OSTI; NTIS; INIS DE93788362 
92-6 18:20875 OSTI; NTIS; INIS DE93788361 
92-7 18:21793  OSTI; NTIS; INIS DE93788632 
92-10 18:22169 OSTI; NTIS; INIS DE93782887 
92-11 18:21883  OSTI; NTIS; INIS DE93788468 
KFK- 
5021 18:20336  OSTI; NTIS (US Sales Only); INIS DE93786041 
5057 18:19929  OSTI; NTIS (US Sales Only); INIS DE93785840 
5065 18:20337  OSTI; NTIS (US Sales Only); INIS DE93786042 
5107 18:19124 OSTI; NTIS (US Sales Only); INIS DE93785897 


5116 18:22130  OSTI; NTIS (US Sales Only); INIS DE93786034 
KFK-PEF— 


m 
oa 
ie} 
‘© 


DE93012416 


DE93010883 
DE93010882 
DE93007041 
DE93007043 


et eet 
ea 
8888 


= 
© 
© 


DE93009793 


DE93013118 
DE93007020 
DE93011973 
DE93013115 
DE93011974 
DE93013117 
DE93013114 
DE93013116 
DE93006535 
DE93013106 
DE93009621 
DE93009904 
DE93010188 


mmmmmmmmmmmmm m mmmm 


ab oh wh ot oh tS oe A a oO oS oe 
BSeesseesesss 


18:21678 OSTI; NTIS (US Sales Only) DE93786026 


18:21957  OSTI; NTIS (US Sales Only); INIS DE93624835 


18:21029 OSTI; NTIS (US Sales Only); INIS DE93623867 
18:22082 OSTI; NTIS (US Sales Only); INIS DE93624091 
18:20884 OSTI; NTIS (US Sales Only); INIS DE93623758 
18:20885  OSTI; NTIS (US Sales Only); INIS DE93623759 
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KTM/E-B— 
126 
KTM/E-C— 

34 


KU-HCOE-FL2-R-— 


92-05 
KURRI-TR- 
362 
364 
365 
366 
367 
LA- 
12314-MS 


12398-MS 
12443-T 
12448-MS 
12471-PR 
12476-C 
12485-M 
12487-T 
12492-T 
12493-MS 
12495-T 
12508-T 
12511-MS 
12516-MS 
12533-T 
12541-MS 
LA-SUB-— 
93-107 


93-163 


93-175 
93-182 
93-21 
93-36/2 
93-55/2 
93-59 
93-6/2 
93-99 
LA-UR- 
91-3394 


92-2773 
92-2793 
92-2794 
92-2824 
92-3008 


Abstract 
Number 


18:22127 
18:22378 


18:22083 
18:21969 
18:21740 
18:22593 


18:19985 
18:20086 
18:22212 


18:20563 
18:20564 
18:21557 
18:22541 
18:19655 


18:20427 


18:20659 
18:22084 
18:22523 
18:21691 
18:21755 
18:20208 
18:22085 
18:21756 
18:21757 
18:21131 
18:22086 
18:21030 
18:19696 
18:22131 
18:20428 


18:19343 
18:19986 
18:20338 
18:20339 
18:20660 
18:21758 
18:20733 
18:22524 
18:21072 
18:21144 
18:21759 
18:22213 
18:21031 
18:19323 
18:19474 


18:21244 
18:19126 
18:19125 
18:21062 
18:20887 
18:20732 
18:20886 
18:22594 


18:19572 


18:21092 
18:21093 
18:21094 
18:21095 
18:20565 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 


ah 


mmm MmMmmMmmmmmmmmm m 
a ee a eel 


mMmmmMmMmmMmMmMmmmMmmmmm 
a ee ee een 


ee ek ek et ot ot 


esses 8 B88BBess 


mmmmm m mmmmmmmm 


— oh et ot ot 


Order 
Number 


DE93624144 
DE93624179 


DE93624107 
DE93624083 
DE93623987 
DE93623957 


DE93784816 
DE93784817 
DE93623209 


DE93788631 
DE93788359 
DE93788269 
DE93782883 
DES93782889 


DE93010881 


DE93008477 
DE93010695 
DE93011725 
DE93008853 
DE9301 1040 
DE93006378 
DE93010255 
DE93011772 
DE9301 1406 
DE93007693 
DE93011771 
DE93010566 
DE93008064 
DE93011570 
DE93012083 


DE93009414 
DE93009417 
DE93008676 
DE9301 1565 
DE93009788 
DE93010757 
DE93010750 
DE93006333 
DE93010748 
DE93010812 
DE93010817 
DE93010749 
DE93010815 
DES93006555 
DE93010758 


DE93012918 
DE93012920 
DE93008470 
DE93010567 
DE93010093 
DE93008919 
DE93008519 
DE93009415 


DE93005867 


DE92040222 
DE92040372 
DE92040374 
DE92040369 
DE93000682 
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LA-UR- 


Distribution 
Category 


MF-704; 
MF-706 


MF-413 
MF-900 
MF-903 


MF-940 
MF-410 
MF-412 
MF-700 
MF-700 
MF-413 


MF-700 
MF-410 
MF-704 


MF-222 


MF-704 
MF-706 
MF-706 
MF-910 
MF-902 
MF-706 
MF-706 


MF-365 


MF-907 
MF-251; 
MF-252 
MF-902 
MF-814 
MF-741 
MF-706 


MF-406 
MF-706 
MF- 
1000 


MF-901 
MF-741 


MF-700; 
MF-741 


1035 





LA-UR- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


92-4061 18:19930 OSTI; NTIS; GPO Dep. 
92-4376 18:19169 See SAND-—92-2793C 
92-889-Rev. 18:20205 OSTI; NTIS; INIS; GPO Dep. 
93-0003 18:20429 OSTI; NTIS; GPO Dep. 


DE93005445 MF-906 


DE93008715 MF-900 
DE93007362 MF-404; 
MF-401 


m 
at 
© 
oe 


93-0011 18:19931 OSTI; NTIS; INIS; GPO Dep. 
93-0053 18:21340 OSTI; NTIS; GPO Dep. 
93-1003 18:21885 OSTI; NTIS; INIS; GPO Dep. 
93-1004 18:21886 OSTI; NTIS; INIS; GPO Dep. 
93-1009 18:21924 OSTI; NTIS; INIS; GPO Dep. 
93-1018 18:20105 OSTI; NTIS; GPO Dep. 
93-1038 18:20889 OSTI; NTIS; INIS; GPO Dep. 
93-1059 18:20702 OSTI; NTIS; GPO Dep. 
93-1065 18:20275 OSTI; NTIS; GPO Dep. 
93-1088 18:22215 OSTI; NTIS; GPO Dep. 
93-1099 18:21683 OSTI; NTIS; INIS; GPO Dep. 
93-1104 18:19467 OSTI; NTIS; GPO Dep. 
93-1179 18:22598 OSTI; NTIS; GPO Dep. 
93-1477 18:20761 OSTI; NTIS; INIS; GPO Dep. 
93-1571 18:21562 OSTI; NTIS; GPO Dep. 
93-163 18:19324 | OSTI; NTIS; INIS; GPO Dep. 


DE93007360 
DE93007340 MF-300 
DE93010725 MF-413 
DE93010724 MF-414 
DE93010735 MF-412 
DE93010734 MF-333 
DE93010732 
DE93010741 MF-706 
DE93010740 MF-404 
DE93010738 MF-906 
DE93010737 MF-908 
DE93010736 MF-257 
DE93012628 MF-905 
DE93012748 MF-414 
DE93012729 
DE93007345 MF-940; 
MF-907 
DE93007343 MF-601 
DE93007384 MF-940 
DE93007383 MF-402 
DE93007381 MF-402 
DE93007380 MF-902; 
MF-940 
DE93007377 MF-251 
DE93007375 MF-940; 
MF-902 
DE93007371 MF-814 
DE93007365 MF-402 


ceeknene 
SSESHSOO 


mem it et tt et et 
in is hs ee 
SSSB8SSEEE 


93-179 18:20566 OSTI; NTIS; GPO Dep. 
93-191 18:19127 OSTI; NTIS; INIS; GPO Dep. 
93-194 18:21182 OSTI; NTIS; GPO Dep. 
93-201 18:21692 OSTI; NTIS; INIS; GPO Dep. 
93-207 18:19325 OSTI; NTIS; INIS; GPO Dep. 


kk ok ok otk 


93-223 18:21310 OSTI; NTIS; GPO Dep. 
93-229 18:21245 OSTI; NTIS; INIS; GPO Dep. 


a ot 


93-270 18:19128 OST; NTIS; INIS; GPO Dep. 
93-315 18:21183 OSTI; NTIS; INIS; GPO Dep. 


93-435 
93-436 
93-437 
93-460 
93-463 
93-600 
93-636 
93-639 


93-655 
93-690 
93-764 
93-778 


18:22595 
18:19129 
18:19130 
18:22214 
18:22101 
18:20760 
18:22542 
18:22525 


18:20821 
18:19131 
18:22109 
18:21884 
18:21350 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only) 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 


mMmmmmmMmmmMmmm mm mmmmm Mmmm mmMmmMmmmmmMmmmm 


eee ek eh ek ek eh ok th otk 


DE93007325 
DE93007324 
DE93007323 
DE93008713 
DE93008712 
DE93010723 
DE93008737 
DE93008734 


DE93008729 
DE93008725 
DE93010697 
DE93010719 


MF-705 
MF-814 
MF-814 
MF-910 
MF-705 
MF-414 
MF-905 
MF-906; 
MF-902 
MF-414 
MF-802 
MF-700 
MF-413 


93-796 OSTI; NTIS; GPO Dep. 
93-823 18:20888 OSTI; NTIS; GPO Dep. 
93-895 18:21693 OSTI; NTIS; GPO Dep. 
93-903 18:20340 OSTI; NTIS; GPO Dep. 
93-919 18:22596 OSTI; NTIS; GPO Dep. 
93-921 18:21096 OSTI; NTIS; GPO Dep. 
93-922 18:21097 OSTI; NTIS; GPO Dep. 
93-923 18:20701 OSTI; NTIS; GPO Dep. 
93-946 18:20209 OSTI; NTIS; GPO Dep. 
93-958 18:22597 OSTI; NTIS; GPO Dep. 
93-980 18:20790 OSTI; NTIS; INIS; GPO Dep. 
93-985 18:20341 OSTI; NTIS; GPO Dep. 
LALP-— 


93-6 18:21087 | OSTI; NTIS (US Sales Only); GPO Dep. 
LAMP- 


93/1 18:22119 | OSTI; NTIS (US Sales Only); INIS 
LBL- 
32246 18:21032  OSTI; NTIS; INIS; GPO Dep. 
32323 18:21033  OSTI; NTIS; INIS; GPO Dep. 
32367 18:20890  OSTI; NTIS; GPO Dep. 
32481 18:20791  OSTI; NTIS; INIS; GPO Dep. 
32482 18:20891  OSTI; NTIS; INIS; GPO Dep. 
32593 18:20892  OSTI; NTIS; INIS; GPO Dep. 
32901-Rev. 18:22216  OSTI; NTIS; GPO Dep. 
33042 18:21558  OSTI; NTIS; INIS; GPO Dep. 


DE93010717 MF-408 
DE93010715 MF-414 
DE93010709 MF-403 
DE93010708 MF-704 
DE93010705 

DE93010704 MF-904 
DE93010703 MF-741 
DE93010702 MF-700 
DE93010700 MF-700 
DE93010699 MF-910 
DE93010728 MF-910 
DE93010727 MF-404 


m mmmmmmmmmmmmmmmm 
ob ab ah ak A at ah oh oS ot ok oS ok oS OS oS 
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_ 


DES93009118 
DE93623045 


DE93010446 
DE93010449 
DE93010443 
DE93010461 
DE93010459 
DE93010438 
DE93010416 
DE93007715 


mmmmmm mm 
88888888 
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Report 
Number 


33063 
33108 
33133 


33186 
33206 
33210 
33249 
33253 
33299 
33327 
33349 
33376 
33378 
33405 
33407 
33412 
33417 
33454 
33473 
33488 
33496 
33517 
33520 
33557 
33603 

LBL-PUB- 
5312 
671 
714 

LIHMPH— 
0004. 

LIU-TEK-LIC- 
1992-32 

LIYaF— 
1644 
1700 
1726 

LNS— 

167 

LRC- 
93-41 

LRP- 
461/92 
464/92 
465/92 
468/92 
469/92 
470/92 

Lu-TP- 
92-25 

MEA- 
2494 

MF- 

125 

MS-TPI- 
92-28 

MTCL 
79654-1014 
79654-102 

MZ-TH- 
91-40. 

N- 
6-92-R220 

NASA-TM- 
105945 

NBL- 
327 

NDRL- 
3599 


Abstract 
Number 


18:21637 
18:20089 
18:21694 


18:21798 
18:22087 
18:21559 
18:21726 
18:21311 
18:20621 
18:22132 
18:21061 
18:20116 
18:20430 
18:20342 
18:20343 
18:20893 
18:20928 
18:20276 
18:22133 
18:20344 
18:21351 
18:22152 
18:20567 
18:20345 
18:22493 


18:20661 

18:20048 
18:20049 
18:21281 

18:22170 
18:21925 
18:21034 
18:22088 
18:22102 
18:22269 
18:22379 
18:21073 
18:22380 
18:22381 

18:22382 
18:22383 
18:21841 
18:20291 
18:22429 
18:21776 


18:18799 
18:18800 


18:21844 


18:19169 


18:20413 


18:19344 


18:20607 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS: GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See CNIC—00546 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 

See DOE/ER/53263-28 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 

See SAND—92-2420 
See DOE/ER/53223—196 
See DESY-92-183 


See DOE/PC/79654-T2 
See DOE/PC/79654-T3 


See NIKHEF-H-91-28 

See SAND-92-2793C 

See DOE/NASA-50306-2 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/ER/00038-3599 


Mmmm mMm MMMM MMmMmMmmmmmmm mm 
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Order 
Number 


DE93007713 
DE93010455 
DE93007658 


DE93010452 
DE93010420 
DE93007719 
DE93010425 
DE93007665 
DE93010440 
DE93010427 
DE93010433 
DE93010600 
DE93010405 
DE93010407 
DE93010415 
DE93010441 
DE93010412 
DE93010426 
DE93010435 
DE93010453 
DE93010409 
DE93010424 
DE93010423 
DE93010430 
DES3010439 


DE93007652 
DE93010460 
DE93007655 


DE93624213 


DE93622971 
DE93622629 
DE93623034 


DE93623036 


DE936231 84 
DE93617871 
DE93623064 
DE93623122 
DE93623185 
DE93623123 


DE93624033 


DE9301 1646 
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NDRL- 


Distribution 
Category 


MF-400 
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NEA/CNRA/R- 


Report 
Number 


NEA/CNRA/R- 
92-3 
NEI-DK-— 
1039 
1079 
1080 
1109 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1121 
1123 
1124 
1126 
1128 
1129 
1134 
1135 
1136 
1138 
1139 
1140 
1144 
970 
NEI-NO-— 
331 
333 
334 
335 
336 
NEI-SE- 
101 
112 
113 
NESC-— 





Abstract 
Number 


18:19624 


18:20087 
18:19427 
18:18928 
18:20162 
18:20117 
18:20118 
18:20119 
18:20120 
18:20121 
18:20122 
18:20123 
18:20124 
18:19486 
18:21184 
18:21679 
18:20163 
18:20164 
18:20719 
18:20149 
18:20125 
18:20126 
18:18826 
18:18827 
18:18828 
18:20093 
18:20346 


18:21312 
18:20031 
18:20032 
18:20033 
18:20034 


18:20054 
18:22543 
18:22544 


Source of 
Availability 


See NUREG/CP-0128 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 
OSTI: NTIS 
OSTI; NTIS 
NTIS 

NTIS 

i; NTIS 
‘NTIS 

Tl: NTIS 

l; NTIS 

STI; NTIS 
STI; NTIS 
OSTI; NTIS 
|. NTIS 

STI; NTIS 
STI; NTIS 
STi; NTIS 
ISTI; NTIS 
OSTI; NTIS 
Tl: NTIS 
‘NTIS 

|; NTIS 

I; NTIS 

STI; NTIS 


; NTIS 
; NTIS 
; NTIS 
; NTIS 
NTIS 


NDNANDAH 
joa fice fin fle Mes 


— 
t 


O00 
DADA 
av 


INIS 
INIS 
INIS 


|; NTIS; INIS 
Tl; NTIS; 
l; NTIS; 


INIS 
INIS 


DE93622728 
DE93784715 
DE93784714 
DE93784732 
DE93784723 
DE93784724 
DE93784717 
DE93784719 
DE93784718 
DE93784720 
DE93784721 
DE93784722 
DE93784731 
DE93784742 
DE93784744 
DE93784733 
DE93784730 
DE93784729 
DE93784778 
DE93784751 
DE93784750 
DE93784753 
DE93784754 
DE93784755 
DE93784716 
DE93611117 


DE93623398 
DE93784834 
DE93784843 
DE93784844 
DE93784845 


DE93617578 
DE93623970 
DE93623971 


Distribution 
Category 


1104 18:22587 See ESTSC/NRC—000370IBMPC00 
1129 18:22585 See ESTSC/NRC—000333C017000 
1129 18:22586 See ESTSC/NRC—000333iPS0200 
909 18:22581 See ESTSC—000580C660000 
9485 18:22582 See ESTSC—000582IBMPC00 
9597 18:22583 See ESTSC/NRC—0000941036000 
9862 18:22584 See ESTSC/NRC—000099DVX1 100 


NIFS— 
188 
189 
190 
193 
196 
203 
NIFS-DATA- 
17 
18 
NIFS-MEMO- 
8 
NIFS-PROC-— 
11 
NIKHEF-H- 
91-06 
91-16 
91-25 
91-26 
91-28 
92-1 
92-02 
92-08 
92-09 


18:22384 
18:22385 
18:22494 
18:22386 
18:22495 
18:22387 


18:22388 
18:22128 


18:22496 
18:20792 


18:21727 
18:21842 
18:21843 
18:21799 
18:21844 
18:21728 
18:21800 
18:21801 
18:21802 
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OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


DE93788623 
DE93788622 
DE93788621 
DE93788265 
DE93788264 
DE93788423 


DE93788476 
DE93788278 


DE93788455 
DE93788397 


DE93623975 
DE93624027 
DE93624028 
DE93623998 
DE93624029 
DE93623976 
DE93624024 
DE93623999 
DE93624000 





Report 
Number 


92-11 
92-13 
92-14 
NIKHEF-K-DIGEL-— 
1992-2 
1992-6 
NILU-F— 
4/90 
NIPER- 
659 
671 
679 


NIRS-RSD- 
98 
99 
NKS— 
92-8 
NNS— 
2732/1 
NPRW-SA-— 
90-3 
92-22 
NRCN- 
615 
NREL/TP-— 
411-5455 
412-5422 
431-4988B 
432-4986 
451-4853 
451-5353 
451-5355 
451-5414 
461-5216 
471-5352 
471-5375 
NRPB-SR- 
245. 


NUREG- 
0430-Vol.12 
0725-Rev.9 
0750-Vol.36-No.2 
0750-Vol.36-No.5 
0750-Vol.37-No.2 
0837-Vol.12-No.4 
0847-Suppl.11 
1100-Vol.9 
1214-Rev.11 
1220-Rev.1 
1275-Vol.8 
1275-Vol.9 

NUREG/CP-— 

0128 

NUREG/CR- 
2850-Vol.11 
4832-Vol.5 
5229-Vol.5 
5471 
5834 
5851 
5898 
5911 
5933 
5934 
5951 
5958 
5959 
5980 
5998 


Abstract 
Number 


18:21803 
18:21804 
18:21887 


18:20894 
18:20793 


18:20035 


18:20569 
18:18855 
18:18856 


18:21246 
18:21594 


18:19326 
18:20094 


18:19955 
18:19956 


18:19399 


18:19435 
18:19436 
18:20168 
18:20127 
18:19437 
18:19438 
18:19439 
18:19440 
18:19999 
18:19465 
18:19459 


18:21652 


18:19345 
18:18983 
18:19617 
18:19618 
18:19619 
18:21247 
18:19932 
18:19620 
18:19621 
18:19622 
18:19933 
18:19934 


18:19624 


18:19754 
18:19942 
18:19132 
18:19943 
18:19944 
18:19733 
18:19945 
18:19133 
18:19946 
18:19947 
18:19734 
18:20277 
18:19948 
18:19134 
18:19135 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
See ANL-92/35 


See SAND—90-0234 
See SAND—-92-0762 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See DOE/CH/10093-—202 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Available from NRPB, Chilton, Didcot, Oxon. 
OX11 ORQ, price Pound 50.00 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 


mMmmmMmmMmmmmMmm 
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Order 
Number 


DE93624011 
DE93624001 
DE93624046 


DE93623760 
DE93623738 


DE93784841 


DE93000124 
DE9301 1250 
DE93012259 


DE93788630 
DE93788629 


DE93624582 


DE93624613 


DES93010008 
DE93000094 
DE93008311 
DE93000042 
DE92010562 
DES3000096 
DE93000097 
DE93000098 


DE93000087 
DES93000088 


T193012851 
T1I93011366 
7193007487 
7193010122 
7193013136 
T1I93010655 
T193013033 
T193010945 
TI93009533 
T1I93009121 
TI93005788 
T1I93010505 


T1I93009358 


T1I93009081 
T193011461 
T1I93007760 
T193011463 
T1I93008172 
7198010515 
TI93008824 
T1I93007053 
TIS3008680 
T193008117 
T1I93010300 
TIS3008836 
TI93009355 
TI93006788 
TI93009120 


NUREG/CR- 


Distribution 
Category 


ERA Vol. 18, No. 7 1039 





NUREG/CR- 


Report 


Number 


6012 
NUTEK-FBT- 
93-3 
NUTEK-NYEL-— 
93-1 
NUTEK-R- 
92-41 
NUTEK-VIND— 
93-1 
ocDO- 
93006024 


OCS/MMS— 
92-0068 


OEFZS— 
4641 
olTs— 
494 
495 
ORAU- 
92/F-64 


ORNL-— 

6729/V1 

6729/V2 

6735 

6737 

6744 
ORNL-TM-— 

12278 
ORNL/ATD— 

67 

70 
ORNL/CSD/FTR- 

4235 

4267 
ORNL/CSD/TM- 

288 
ORNL/ER- 

125 


134 

150 

155 

81 
ORNUVER/Sub- 

90-LJ068/2 
ORNL/FTR- 

4087 

4101 

4108 

4110 

4111 

4119 

4126 

4137 

4179 

4187 


4189 
4201 
4206 
4207 
4211 


4222 
4224 
4238 


Abstract 
Number 


18:19949 
18:19426 
18:19989 
18:20088 
18:19996 


18:18775 


18:18824 


18:19136 


18:21852 
18:21853 


18:21638 


18:19642 
18:20981 
18:18656 
18:21639 
18:18876 


18:20195 


18:20431 
18:20432 


18:19137 
18:19346 


18:18939 


18:21249 


18:19327 
18:21313 
18:21250 
18:21248 


18:19247 


18:21035 
18:22217 
18:20491 
18:20492 
18:22646 
18:21359 
18:20136 
18:22218 
18:21932 
18:21036 


18:20349 
18:19684 
18:22171 
18:18778 
18:21352 


18:19573 
18:19400 
18:19685 


Source of 
Availability 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS; INIS 


OSTI; NTIS 


OST}1; Ohio Coal Development Office, 77 S. 


High Street, Columbus, OH 43266-0001 


OSTI; US Dept. of the Interior, Minerals Man- 
agement Service, MS-4610, 381 Elden St., 


Herndon, VA 22070-4817 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ER/40224-243 
See DOE/ER/40224-244 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/OR-01-1138-D1 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
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Order 
Number 


T193010818 

DE93784856 
DE93784857 
DE93621305 
DE93784858 


TI93006024 


7193007148 


DE93615478 


DE93009263 


DE93009215 
DE93009216 
DE93012514 
DE9301 2506 
DE93011829 


DE93011392 


DE93012728 
DE93011459 


DE9301 1290 
DE9301 1098 


DE93009871 
DE93005176 


DE93006723 
DE93006841 


DE93006272 ° 


DE93006364 


DE9301 1296 
DE9301 1384 
DE9301 1287 
DE93011379 
DES301 1382 
DE93011383 
DE9301 1380 
DE93011381 
DE9301 1292 
DE9301 1084 


DE9301 1385 
DE93010568 
DE93011243 
DE93010571 
DE93010570 


DE93011106 
DE9301 1288 
DE9301 1245 


Distribution 
Category 


mmmm mmmmm mmmmmmmmmm 
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4241 18:20895  OSTI; NTIS (US Sales Only); GPO Dep. DE93011244 
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ORNL/TM- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


23 
BO 


4248 18:20182 OSTI; NTIS (US Sales Only); GPO Dep. 
4250 18:21353 OSTI; NTIS (US Sales Only); GPO Dep. 
4260 18:21251 OSTI; NTIS (US Sales Only); GPO Dep. 
4268 18:21741 OSTI; NTIS (US Sales Only); GPO Dep. 
4272 18:22089  OSTI; NTIS (US Sales Only); GPO Dep. 
4273 18:19138 | OSTI; NTIS (US Sales Only); GPO Dep. 
4278 18:20194 OSTI; NTIS (US Sales Only); GPO Dep. 
4286 18:19950 OSTI; NTIS (US Sales Only); GPO Dep. 
4288 12:20662 OSTI; NTIS (US Sales Only); GPO Dep. 
4294 18:19496 OSTI; NTIS (US Sales Only); GPO Dep. 

( i 

( ); 

( ); 

( ); 


DE93011241 MF-331 
DE93011093 MF-408 
DE93011096 MF-402 
DE9301 1097 MF-413 
DE9301 1099 MF-413 
DE93011102 MF-812 
DE9301 1061 MF-400 
DE93011103 MF-522 
DE93011100 MF-406 
DE93011071 MF-114 
DE9301 1095 MF-406 
DE9301 1060 MF-400 
DE93011063 MF-404 
DE9301 1069 MF-113; 
MF-114 
DE93013010 MF-404 
DE93013008 MF-940 
DE93012247 MF-332 
DE93011356 MF-404 
DE93011933 
DE93012353 MF-411 
DE93012358 MF-401 
DE93009932 MF-310 
DE9301 1735 
DE93009926 MF-404 
DE93011665 MF-310 
DE9301 1740 MF-411 
DE93009777 MF-401 
DE93009928 MF-247 
DE93009782 MF-420 
DE93009406 MF-402 
DE93008940 MF-522 
DE93009569 MF-310 
DE93009566 MF-400 
DE93009572 MF-401 
DE93008790 
DE93009783 MF-350 
DE93008784 MF-405; 
MF-402 
DE93009568 MF-401 
DE93009409 MF-406 
DE93008861 
DE93008860 MF-400 
DE93009030 MF-520 
DE93009148 MF-400 
DE9301 1547 MF-413 


4295 18:20663 OSTI; NTIS (US Sales Only); GPO Dep. 
4296 18:19889 OSTI; NTIS (US Sales Only); GPO Dep. 
4298 18:19497 OSTI; NTIS (US Sales Only); GPO Dep. 
4304 18:20278 OSTI; NTIS (US Sales Only); GPO Dep. 


ab ah ab ah ah od ah ab ah mh oh ot ot ot 
SESIESSEIIEISS 


18:20213 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19139 | OSTI; NTIS (US Sales Only); GPO Dep. 
18:20350 OSTI; NTIS (US Sales Only); GPO Dep. 
18:20279 OSTI; NTIS (US Sales Only); GPO Dep. 
18:20280  OSTI; NTIS (US Sales Only); 
18:22172 OSTI; NTIS (US Sales Only); 
18:20493 OSTI; NTIS (US Sales Only); GPO Dep. 
18:20128 | OSTI; NTIS (US Sales Only); GPO Dep. 
18:20281 OSTI; NTIS (US Sales Only); GPO Dep. 

); 

); 

); 


© © 
© © 


GPO Dep. 
GPO Dep. 


18:20282 OSTI; NTIS (US Sales Only); GPO Dep. 
18:20715 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19401 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19368 OSTI; NTIS (US Sales Only 
18:20080 OSTI; NTIS (US Sales Only 
18:22497 OSTI; NTIS (US Sales Only 


GPO Dep. 
GPO Dep. 
GPO Dep. 


18:19574 OSTI; NTIS (US Sales Only); GPO Dep. 
18:20058 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19951 OSTI; NTIS (US Sales Only); GPO Dep. 
18:20623 OSTI; NTIS (US Sales Only); GPO Dep. 
18:19686  OSTI; NTIS (US Sales Only); GPO Dep. 
4501 18:20036 OSTI; NTIS (US Sales Only); GPO Dep. 
4505 18:21695 OSTI; NTIS (US Sales Only); GPO Dep. 


); 
: 
18:20039 OSTI; NTIS (US Sales Only): GPO Dep. 
); 
); 


eee meee eh ek wk at ot ok ot ot ot 


); 
); 


4521 18:19441  OSTI; NTIS (US Sales Only); GPO Dep. 
4522 18:20494  OSTI; NTIS (US Sales Only); GPO Dep. 
4525 18:19952  OSTI; NTIS (US Sales Only); GPO Dep. 
4529 18:21983  OSTI; NTIS (US Sales Only); GPO Dep. 
4535 18:19890 | OSTI; NTIS (US Sales Only); GPO Dep. 
4541 18:19755  OSTI; NTIS (US Sales Only); GPO Dep. 


4566 18:22173  OSTI; NTIS (US Sales Only); GPO Dep. 
ORNL/M- 


SSSSEES SISSSSSSSSSEESESSELEEBE 


ee ek et ot ot 


© 
© 


12212 18:20433 OSTI; NTIS; GPO Dep. 


1758 
1860 
1861 


18:21252 
18:20351 
18:20352 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE93012430 
DE93006726 
DE93012432 
DE93012429 


MF-310 
MF-402 
MF-332 
MF-332 


1862 18:20353 OSTI; NTIS; GPO Dep. 
1929/R5 18:20037 OSTI; NTIS; GPO Dep. 
2728 18:19061 See DOE/MWIP-2 
ORNL/RAP/Sub— 
86/72139/1 18:19140 OSTI; NTIS; GPO Dep. 
ORNL/Sub- 
89-95915/2 18:20354 OSTI; NTIS; GPO Dep. 
ORNLUTM-— 
11433/R2 18:19141 OSTI; NTIS; INIS; GPO Dep. 
11858 18:21641 OSTI; NTIS; INIS; GPO Dep. 
12074 18:21253 OSTI; NTIS; INIS; GPO Dep. 
12161 18:21143 OSTI; NTIS; INIS; GPO Dep. 
12169 18:21314 | OSTI; NTIS; INIS; GPO Dep. 
12193 18:20664 OSTI; NTIS; GPO Dep. 
12201 18:19328 | OSTI; NTIS; INIS; GPO Dep. 
12203 18:22599 OSTI; NTIS; GPO Dep. 
12219 18:22389 OSTI; NTIS; INIS; GPO Dep. 
12246 18:22103 OSTI; NTIS; GPO Dep. 
12263 18:18972 OSTI; NTIS; INIS; GPO Dep. 
12284 18:20056 OSTI; NTIS; INIS; GPO Dep. 


DE93012431 MF-332 
DE93007793 MF-630 


mmmmmm mmmmmmm MMMM MMM MMMM Mmmmmmmmmm Mmmm MmmMmmmMmmmmmm 


888888 


DE93007033 MF-403 


mm 
8 8 


DE93012518 MF-332 


DE93007800 MF-902 
DE93007795 

DE93007798 MF-903 
DE93010328 

DE93007796 MF-902 
DE93012512 MF-406 
DE93007790 MF-902 
DE93012508 MF-405 
DE93012782 MF-426 
DE93007794 MF-705 
DES3008986 MF-526 
DE93010560 MF-940 


Mmmm Mmmm mmmm 
S888sssseess 
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12288 18:20665 OSTI; NTIS; INIS; GPO Dep. 
12291 18:21934 OSTI; NTIS; INIS; GPO Dep. 
12312 18:21560 OSTI; NTIS; GPO Dep. 
12319 18:19891 OSTI; NTIS; GPO Dep. 
12329 18:19142 OSTI; NTIS; INIS; GPO Dep. 
OUP- 

92-40 18:21037 OSTI; NTIS; INIS 
92-41 18:21958 OSTI; NTIS; INIS 

18:21038 OSTI; NTIS; INIS 

18:21805 OSTI; NTIS; INIS 

18:22090 OSTI; NTIS; INIS 


DE93012823 MF-406 
DE93012516 MF-413 
DE93011789 MF-408 
DE93010834 MF-404 
DE93012726 MF-902 


DE93623878 
DE93624056 
DE93623856 
DE93624002 
DE93624120 


18:21806 See UM-P-—92/38 

18:21807 See UM-P-92/52 

18:21731 See UM-P-92/61 

18:21901 See UM-P-—92/63 

18:21903 See UM-P—92/83 
PATENTS-US-— 


17697033 18:18754 OSTI; NTIS; GPO Dep. DE93012006 


A7680975 18:20666 OSTI; NTIS; GPO Dep. 


A7681295 
A7681297 
A7681298 
A7681299 
A7682788 
A7682833 
A7683011 
A7683014 
A7685117 


18:20283 
18:20503 
18:19419 
18:19420 
18:20667 
18:20896 
18:20734 
18:21074 
18:20355 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


DE93008219 
DE93012028 
DE93012027 
DE93012026 
DE93012025 
DE93012024 
DE93012023 
DE93012022 
DE93012021 
DE93012020 


A7685759 18:20106 OSTI; NTIS; GPO Dep 
A7689423 18:20284 OSTI; NTIS (US Sales Only); GPO Dep. 
A7689426 18:20580 OSTI; NTIS; GPO Dep. 
A7689566 18:19442 OSTI; NTIS; GPO Dep. 
A7690046 18:20434  OSTI; NTIS; GPO Dep. 
A7694738 18:21039 OSTI; NTIS; GPO Dep. 
A7696881 18:20356 OSTI; NTIS; GPO Dep. 
A7697032 18:20504 OSTI; NTIS; GPO Dep. 
A7697041 18:20505 OSTI; NTIS; GPO Dep. 
A7697042 18:21075 OSTI; NTIS; GPO Dep. 
A7700290 18:18755 OSTI; NTIS; GPO Dep. 
A7700813 18:19466 OSTI; NTIS; GPO Dep. 
A7702527 18:20576 OSTI; NTIS; GPO Dep. 
A7706831 18:20735 OSTI; NTIS; GPO Dep. 
PCCF-T- 


92-06 18:21040  OSTI; NTIS (US Sales Only); INIS 
PFC/RR- 


92-15 18:22273 See DOE/ET/51013-298 
PIFR- 


1256 18:19474 See LA-SUB-93-163 
PINSTECH-NPD— 


131 18:20506 OSTI; NTIS (US Sales Only); INIS 
PNL- 
4221-Vol.11 18:19754 See NUREG/CR-2850-Vol.11 
7409-Vol.3-Rev.1 18:19329 OSTI; NTIS; GPO Dep. 
7906 18:19944 See NUREG/CR-5834 
7979 18:19143 OSTI; NTIS; INIS; GPO Dep. 
8046 18:19953  OSTI; NTIS (US Sales Only); GPO Dep. 


DE93012019 
DE93012017 
DE93012015 
DE93012014 
DE93012013 
DE93012010 
DE93012009 
DE93012007 
DE93012005 
DE93012004 
DE93012001 
DE93012000 
DE9301 1999 
DE93011995 


MMMM MMMM MMMM M MMMM MMMMmmmm 


DE93622630 


DE93617883 


DE93007230 


DE93007179 MF-510 

DE93007771 MF- 
1004 

DE93007769 MF- 
1000 


8079 18:19892  OSTI; NTIS (US Sales Only); GPO Dep. 


8105 18:19945 See NUREG/CR-5898 
8167 18:21254 OSTI; NTIS; INIS; GPO Dep. 
8328 18:19330 OSTI; NTIS; INIS; GPO Dep. 
8384 18:21185 | OSTI; NTIS; GPO Dep. 
8399 18:19144 | OSTI; NTIS; INIS; GPO Dep. 
8403 18:19145 | OSTI; NTIS; INIS; GPO Dep. 
8414 18:21255 | OSTI; NTIS; GPO Dep. 
8421 18:19331 OSTI; NTIS; GPO Dep. 
8470 18:21256 OSTI; NTIS; GPO Dep. 
8473 18:19146 OSTI; NTIS; INIS; GPO Dep. 
8476 18:19147 OSTI; NTIS; INIS; GPO Dep. 


DE93006605 MF-903 
DE93007708 MF-510 
DE93007176 

DE93007231 MF-721 
DE93007177 MF-940 
DE93006302 

DE93005606 MF-607 
DE93007180 MF-249 
DE93007178 MF-940 
DE93006820 MF-510 


8888888888 
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PPPL- 


Report Abstract Source of Order 
Number Number Availability 


Distribution 
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8479 18:21315 OSTI; NTIS; GPO Dep. 99: DE93006725 
8496 18:19135 See NUREG/CR-5998 

8501 18:20635 OSTI; NTIS; INIS; GPO Dep. .99: DE93009341 
8528 18:19148 | OSTI; NTIS; INIS; GPO Dep. .99: DE93008950 
8536 18:19149 OSTI; NTIS; INIS; GPO Dep. .99: DE93013112 
8545-Vol.2 18:20130 OSTI; NTIS; GPO Dep. .99: DE93011710 
8549 18:19613  OSTI; NTIS; GPO Dep. .99: DE93010190 
8557 18:19150 OSTI; NTIS; INIS; GPO Dep. .99: DE93011235 
8558 18:19151 OSTI; NTIS; INIS; GPO Dep. .99: DE93010605 
8565 18:21685 | OSTI; NTIS; GPO Dep. .99: DE93010366 
8566 18:21686 | OSTI; NTIS; GPO Dep. .99: DE93010364 
8567 18:19332 OSTI; NTIS; GPO Dep. .99: DE93010890 
8568 18:19333 OSTI; NTIS; GPO Dep. .99: DE93010361 
8571 18:21687 OSTI; NTIS; GPO Dep. .99: DE93011238 
8581 18:21257 OSTI; NTIS; INIS; GPO Dep. .99: DE93010941 


8582 18:21258 OSTI; NTIS; INIS; GPO Dep. .99: DE93010429 


8583 18:19334 OSTI; NTIS; GPO Dep. .99: DE93010365 
8584 18:19756 OSTI; NTIS; INIS; GPO Dep. .99: DE93013108 
8591 18:19335 OSTI; NTIS; GPO Dep. .99: DE93010891 
8595 18:22545 OSTI; NTIS; GPO Dep. .99: DE93010948 
8608 18:20059 OSTI; NTIS; GPO Dep. 99: DE93011854 
8647 18:20152 OSTI; NTIS; GPO Dep. .99: DE93013111 
PNL-SA- 
17776 18:19152 OSTI; NTIS; INIS; GPO Dep. .99: DE93011033 
18878 18:20703 OSTI; NTIS; INIS; GPO Dep. .99: DE93006572 
19375 18:21041 OSTI; NTIS; INIS; GPO Dep. .99: DE93008257 
19958 18:20435 OSTI; NTIS; GPO Dep. 99: DE9301 1690 
20378 18:19568 OSTI; NTIS (US Sales Only); .99: DE93005430 


20381 18:19893 OSTI; NTIS (US Sales Only); -99: DE93005432 
20559 18:19894 | OSTI; NTIS (US Sales Only); .99: DE93007768 


20908 18:20577 OSTI; NTIS; GPO Dep. .99: DES93008989 
21085 18:20357  OSTI; NTIS; GPO Dep. .99: DE93008924 
evire 18:20358 OSTI; NTIS; GPO Dep. .99: DE93009338 
21260 18:19687 OSTI; NTIS; INIS; GPO Dep. .99: DE93006628 
21265 18:19981 OSTI; NTIS; GPO Dep. .99: DE93009424 
21283 18:19982 OSTI; NTIS; GPO Dep. .99: DE93009480 
21343 18:22546 OSTI; NTIS; GPO Dep. .99: DE93009478 
21417 18:22547  OSTI; NTIS; GPO Dep. .99: DE93009133 
21606 18:19481 OSTI; NTIS; GPO Dep. .99: DE93011905 
21726 18:20285 OSTI; NTIS; INIS; GPO Dep. ; DE9301 1907 
21737 18:21541 OSTI; NTIS; GPO Dep. .99: DE93009482 
21857 18:22600 OSTI; NTIS; GPO Dep. .99: DE93009811 
22014 18:22548 OSTI; NTIS; GPO Dep. .99: DE93010169 
PNWD- 
1980-08-HEDR 18:21642 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93009155 
1980-09-HEDR 18:21643 OSTI; NTIS; GPO Dep. 99: DE93010118 
2090-HEDR 18:21644 OSTI; NTIS; INIS; GPO Dep. .99: DE93007289 MF-707 
2099-HEDR 18:21645 OSTI; NTIS; INIS; GPO Dep. .99: DE93009153 
POEF/ER/Sub- 


88/4551/D1-Vol.2 18:19153 OSTI; NTIS; INIS; GPO Dep. 99: DE93007779 MF-630 
PPPL- 
2877 18:22390 OSTI; NTIS; INIS; GPO Dep. .99: DE9301 1503 PC-420; 
PC-427 
2880 18:22391 OSTI; NTIS; INIS; GPO Dep. : DE93011493 PC-420; 
PC-426 
2881 18:22392 OSTI; NTIS; INIS; GPO Dep. : DE9301 1502 PC-420; 
PC-426; 
PC-427 
2884 18:22393 OSTI; NTIS; INIS; GPO Dep. : DE93011981 PC-420; 
PC-426 
2885 18:22394 OSTI; NTIS; INIS; GPO Dep. : DE93011501 PC-426 
2886 18:22498 OSTI; NTIS; INIS; GPO Dep. : DES93011500 PC-420 
2887 18:22395 OSTI; NTIS; INIS; GPO Dep. ; DE93011499 PC-420 
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PPPL- 


Report Abstract 


Source of GPO Order Distribution 
Number Number 


Availability Dep. Number Category 
2889 18:22396 OSTI; NTIS; ; ; E 1.99: DE9301 1497 PC-420; 
PC-421; 
PC-423; 
PC-424. 


2892 18:22397 OSTI; NTIS; INIS; GPO Dep. 
2894 18:22398  OSTI; NTIS; INIS; GPO Dep. 
2895 18:22399 OSTI; NTIS; INIS; GPO Dep. 


DE93011976 PC-426 
DE93011495 PC-427 
DE93011979 PC-420; 

PC-426 
DE93011978 PC-426 
DE93011983 PC-427 


ok: oh ae 
© © © 
ooo 


2897 18:22499 OSTI; NTIS; INIS; GPO Dep. 

2899 18:21760 OSTI; NTIS; INIS; GPO Dep. 
PPPL-CFP- 

2802 18:22500 OSTI; NTIS; INIS; GPO Dep. 

2805 18:22400 OSTI; NTIS; INIS; GPO Dep. 

2811 18:22401 OSTI; NTIS; INIS; GPO Dep. 


© © 
© © 


DE93011961 MF-421 
DE93011962 MF-421 
DE93011963 MF-421 


mmm mm mmm 
oh. lh 


—_~ — 
© oO © 
ooo 


18:19895 OSTI; NTIS (US Sales Only) 


m 
— 
© 
© 


DE93012072 MF-700 


18:22402 OSTI; NTIS; INIS DE93788396 
18:20607 See DOE/ER/00038-3599 
18:19327 See ORNL/ER-134 


18:21646 OSTI; NTIS; INIS 
18:21647 OSTI; NTIS; INIS 


DE93788405 
DE93782814 


18:19154 | OSTI; NTIS; INIS; GPO Dep. 

18:19155 | OSTI; NTIS; INIS; GPO Dep. 
4641 18:19156 | OSTI; NTIS; GPO Dep. 
4648 18:19157  OSTI; NTIS; INIS; GPO Dep. 
4679 18:21316 | OSTI; NTIS; GPO Dep. 
4680 18:19336 OSTI; NTIS; INIS; GPO Dep. 
4690 18:19337 OSTI; NTIS; GPO Dep. 
4718 18:21317 OSTI; NTIS; GPO Dep. 

RINPO- 


0009. 18:19544 See CNIC—00629 
RISO-M- 
2939(EN) 18:20704 OSTI; NTIS; Also available from Risoe Library, 
DK-4000 Roskilde, Denmark 
RISO-R- 


628(EN) 18:22153 OSTI; NTIS; INIS 

643(EN) 18:20629 OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

647(EN) 18:20705 OSTI; NTIS; Also available from Risoe Library, 
DK-4000 Roskilde, Denmark 

661(EN) 18:18821 OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

662(DA) 18:19483 | OSTI; NTIS; INIS; Also available from Risoe Li- 
brary, DK-4000 Roskilde, Denmark 

672(EN) 18:20050 OSTI; NTIS; Also available from Risoe Library, 
DK-4000 Roskilde, Denmark 


679(EN) 18:22550 OSTI; NTIS; INIS 
RL-SEP- 


DE93008802 
DE93008803 
DE93010676 
DE93008804 
DE93009644 
DE93011870 
DE93008801 
DE93009643 


e 
S 
E 
S 
= 
E 
E 
e 


eee et tlt 
ptbee® 
S888ssss 


DE93784737 
DE93624440 
DE93784757 
DE93784734 
DE93784756 
DE93784736 
DE93784735 


DE93624760 


52 18:18973 | OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


618-Del. 
R- 


92-2 
RT/AMB— 
91-12 
91-21 
91-28 
RT/DISP- 
91-02 
RT/ENERG— 
91-02 
RTANN- 
90-67 
91-01 
91-03 
91-12 


18:18974 
18:19406 
18:21175 
18:21234 
18:21235 
18:20698 
18:20113 
18:20721 
18:20797 


18:22567 
18:20722 
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OSTI; NTIS (US Sales Only); INIS 


See ENEA-RT-AMB-—91-12 
See ENEA-RT-AMB-91-21 
See ENEA-RT-AMB-91-28 


See ENEA-RT-DISP-91-02 
See ENEA-RT-ENERG-91-02 
See ENEA-RT-INN-90-67 
See ENEA-RT-INN—-91-01 


See ENEA-RT-INN-91-03 
See ENEA-RT-INN-91-12 


DE93009919 
DE93009920 


DE93615517 





SAND- 


Abstract Source of GPO Order 
Number Availability Dep. Number 


Distribution 
Category 


RT/NUCL-— 
91-02 
91-10 
91-14 
91-17 
91-18 
91-20 
91-24 
91-25 
91-30 
92-03 
92-04 
92-06 
92-10 
92-16 

Riso-M— 
2849/EN 

Riso-R- 
621(EN) 
642/EN 
646/DA 
652/EN 
663/EN 
674(EN) 
676(EN) 

SAND- 
84-2153 
89-2562 
90-0234 


90-1375/2 
90-1375/3 
90-1820C 
90-2408 

91-0625 

91-1889C 
91-2686C 
92-0259C 
92-0406 

92-0501C 


92-0537-Vol.5 


92-0589 
92-0762 


92-1243 
92-1245C 


92-1246C 
92-1522C 
92-1544 
92-1636C 
92-1896C 
92-1941 
92-1944 


18:20798 
18:20723 
18:22014 
18:22568 
18:20799 
18:20800 
18:20320 
18:20801 
18:20802 
18:20776 
18:20803 
18:22016 
18:20804 
18:22569 
18:20805 
18:20806 


18:19661 
18:19090 
18:22278 
18:22442 
18:22279 
18:22443 
18:22444 
18:22280 
18:22281 
18:22445 
18:22446 
18:22282 
18:22447 
18:22288 


18:21648 


18:21259 
18:22259 
18:21649 
18:19362 
18:22403 
18:22549 
18:19535 


18:19954 
18:19943 
18:19955 


18:21146 
18:20153 
18:19158 
18:18984 
18:19159 
18:19160 
18:20668 
18:20578 
18:21088 
18:19487 
18:19942 
18:19161 
18:19956 


18:22601 
18:19162 


18:19163 
18:21098 
18:21147 
18:20736 
18:20737 
18:20289 
18:21099 


See ENEA-RT-INN-91-13 
See ENEA-RT-INN-91-14 
See ENEA-RT-INN-91-21 
See ENEA-RT-INN-91-25 
See ENEA-RT-INN-91-35 
See ENEA-RT-INN-91-36 
See ENEA-RT-INN-91-44 
See ENEA-RT-INN-91-45 
See ENEA-RT-INN-91-48 
See ENEA-RT-INN-91-49 
See ENEA-RT-INN-91-59 


See ENEA-RT-INN-92-03-Rev.1 


See ENEA-RT-INN-92-19 
See ENEA-RT-INN-92-26 
See ENEA-RT-INN-92-28 
See ENEA-RT-INN-92-32 


See ENEA-RT-NUCL-91-02 
See ENEA-RT-NUCL-91-10 
See ENEA-RT-NUCL-91-14 
See ENEA-RT-NUCL-91-17 
See ENEA-RT-NUCL-91-18 
See ENEA-RT-NUCL-91-20 
See ENEA-RT-NUCL-91-24 
See ENEA-RT-NUCL-91-25 
See ENEA-RT-NUCL-91-30 
See ENEA-RT-NUCL-92-03 
See ENEA-RT-NUCL-92-04 
See ENEA-RT-NUCL-—92-06 
See ENEA-RT-NUCL-—92-10 
See ENEA-RT-NUCL-92-16 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OST; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5471 
OSTI; NTIS (US Sales Only) 


; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OST; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-4832-Vol.5 
OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 


; GPO Dep. 


; GPO Dep. 


m 
wk 


ah at ab ot af ot of ot ot od 


—_ 


DE93622342 


DE93623361 
DE93623212 
DE93622343 
DE93622833 
DE93623124 
DE93623972 
DE93623782 


DE93006613 
DE93010608 


DE93009510 
DE93009511 
DE93008349 
DE93011389 
DES3011476 
DE93006295 
DE93007577 
DE93009839 
DE93010610 
DE9301 1597 


DE93012451 
DES93008698 


DE93006452 
DE93009801 


DE93006289 
DE93007595 
DE93009509 
DE93009851 
DES93009830 
DE9301 1480 
DE93011479 


MF-940 


MF- 
1030 

MF-902 
MF-902 
MF-902 
PC-820 
MF-940 
MF-903 
MF-722 
MF-705 
MF-706 
MF-261 


MF-814 
MF- 
1000 
MF-900 
MF-721; 
MF-703 
MF-721 
MF-702 
MF-902 
MF-706 
MF-700 
MF-706 
MF-741 


nmmmmmmm mim mm mmmmmmmmmm 
aid Salk 


eeseseess 88 


92-1969 18:19164 | OSTI; NTIS; INIS; GPO Dep. DE93008359 MF-721 


ERA Vol. 18, No. 7 1045 





SAND— 


Report 
Number 


92-2011C 
92-2029C 
92-2075 

92-2113C 
92-2152C 
92-2167C 
92-2182C 
92-2183C 
92-2185C 


VM MNYNNMAYNANLD 


>-h A 


ono ono nnonvon oO © 
MM PM — PM MY PM N— PO 
IDAMOHDW— 


92-2473 
92-2483C 
92-2497C 
92-2521C 
92-2526C 


Pr 
' 


ooo wo Wo oO 


WM NM NM MY 
. 2 ee 8 


93-0041 

93-0055C 
93-0057 

93-0061C 
93-0072C 
93-0088C 
93-0090C 
93-0144C 
93-0147C 
93-0151 

93-0170C 
93-0187 

93-0207C 
93-0211C 
93-0227C 
93-0260C 
93-0284C 
93-0304C 
93-0308C 


93-0318 

93-0335C 
93-0341C 
93-0346C 
93-0361C 


Abstract 
Number 


18:22602 
18:20738 
18:22501 
18:18985 
18:21696 
18:19460 
18:21260 
18:18878 
18:19165 


18:20440 
18:19166 
18:22154 
18:21318 
18:21186 
18:21132 
18:20290 
18:20291 

18:21133 
18:19451 

18:21134 
18:22603 
18:20739 
18:22604 
18:20669 
18:18781 

18:21135 
18:18879 
18:20740 
18:19167 
18:19168 
18:19169 


18:20706 
18:19957 


18:20441 
18:20741 
18:19688 
18:21261 
18:18822 
18:20670 


18:19170 
18:19347 
18:19171 
18:20742 
18:19348 
18:18756 
18:19172 
18:20671 
18:21136 
18:22104 
18:2067 

18:19689 
18:22201 
18:19338 
18:19402 
18:21042 
18:22155 
18:20673 
18:20214 
18:19690 


18:20020 
18:20743 
18:20215 
18:21057 
18:21542 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI 


OST; 
OSTI; 


OSTI 
OsTI 


Vo 


OSTI 


OSTI; 


OSTI 


OST]; 


OSTI 


OSTI; 
OSTI; 


OST 


OSTI; 


GST: 


eT 


OSTI 


OST; 


OST 
OST] 


OSTI; 
OSTI; 


OST; 
OSTI; 
OST]; 


OSTI 


OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NT!S; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep 
NTIS; INIS: GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


; NTIS; GPO Dep. 
OSTI; 


OSTI; 


NTIS; GPO Dep 
NTIS; GPO Dep. 
NTIS; GPO Dep 
NTIS; GPO Dep 
NTIS; GPO Dep 
NTIS; GPO Dep. 
NTIS: GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
TIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; GPO Dep 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


mmmmmmmm 
cet 


Mmmm mmMmMmMmMMMmMmMmMmmmmmmmm 


m 
_ 


mmmmmm 
ke et 


ci nebenebebeecenenee 
SSSS8SSESSESESESSSESS 


Order 
Number 


DE93009847 
DE93009856 
DE9301 1478 
DE93010694 
DE93009626 
DE93009825 
DE93009627 
DE93009641 
DE93008351 


DE93009863 
DE93007585 
DE93010693 
DE93010612 
DE93009831 
DE93011234 
DE93009631 
DE93007939 
DE93011477 
DE93005374 
DE9301 1481 
DE93010677 
DE93009826 
DE93009833 
DE93009640 
DE93004516 
DE93011482 
DE93011393 
DE93012386 
DE93008410 
DE93009636 
DE93009638 
DE93009630 


DE93010614 


DE9301 1558 
DE93006283 
DE93009859 
DE93009731 
DES3006965 
DE93009796 


DE93008407 
DE9301 1483 
DE93008342 
DE93011484 
DE93009622 
DE93009632 
DE93009803 
DE93010679 
DE93007592 
DE93007610 
DE9301 1237 
DE93007586 
DE93012086 
DE93008338 
DE93009625 
DE93009628 
DE93010683 
DE93009861 
DE93009797 
DE93008350 


DE93010616 
DE93009802 
DE93009862 
DE93009629 
DE93010682 


Distribution 
Category 


MF-405 
MF-706 
MF-700 
MF-820 
MF-814 
MF-235 
MF-903 
MF-126 
MF-902; 
MF-903 
MF-121 
MF-721 
MF-704 
MF-630 
MF-903 
MF-706 
MF-706 
PC-523 
MF-741 
MF-235 
MF-706 


MF-706 
MF-705 
MF-705 
MF-742 
MF-706 
MF-126 
MF-706 
MF-814 
MF-814 
MF-814 
MF-705; 
MF-706 
MF- 
1006 
MF-706 
MF-706 


MF-630 
MF-104 
MF-906; 
MF-905 
MF-814 
MF-706 
MF-940 
MF-910 


MF-108 
MF-721 
MF-706 
MF-706 
MF-700 
MF-607 
MF-706 
MF-410 
MF-906 
MF-706 
MF-405 
MF-705 
MF-706 
MF-704 
MF-502; 
MF-520 
MF-700 
MF-704 
MF-704 
MF-706 
MF-405 


mmmmmm MmmmmmmMmMmmmMmMmMmommmmm 


88888 


93-0366C 18:20387 OSTI; NTIS; GPO Dep. DE93009852 MF-704; 


MF-404 
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Report 
Number 


93-0380C 
93-0381C 
93-0382C 
93-0416C 
93-0428C 
93-0451C 
93-0460C 
93-0478 
93-0483C 
93-0518C 
93-0530C 
93-0531C 
93-0589C 
93-0591C 
93-0595C 
93-0600C 
93-0640C 
93-0668C 
93-0670C 
93-0694C 
93-0705C 
93-0712C 
93-0731 
93-0744C 
93-0866C 
93-0878C 
93-0892C 
93-0921C 
93-0937C 
93-0949C 
93-8000 
93-8208 
93-8225 
93-8226 
93-8227 
93-8228 
93-8534C 
SCPRI-RM-— 
11-1992 
sDc- 
93-453 
SHEP- 
91/92. 
92/93-08 
SINR- 
0002. 
SINRE- 
0036. 
SISSA- 
9/93/EP. 
SJF-Beretning-— 
52 


SKB-PLAN-— 


Abstract 
Number 


18:21058 
18:21059 
18:20442 
18:20674 
18:19173 
18:21076 
18:21262 
18:22605 
18:22606 
18:21077 
18:21100 
18:21060 
18:20675 
18:20292 
18:20744 
18:20443 
18:19174 
18:19349 
18:22607 
18:22526 
18:20508 
18:21141 
18:21089 
18:20444 
18:19470 
18:22156 
18:22608 
18:22609 
18:20676 
18:20038 
18:21148 
18:21078 
18:19175 
18:20716 
18:20445 
18:20630 
18:18823 


18:21187 


18:20835 


18:21807 
18:21776 


18:18958 


18:19766 


18:21909 


18:19412 


18:19176 


18:20579 
18:21263 
18:21264 
18:21265 
18:20293 
18:19177 
18:20446 
18:21319 
18:21266 


18:20918 
18:20822 
18:22610 
18:21927 
18:20823 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


See ANL-HEP-TR-93-14 


See UM-P-92/52 
See DESY-92-183 


See CNIC—00612 
See CNIC—00678 
See IC—93/10 
OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See UCRL-ID—111923 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


UMMM MMMM MMMM MMM MMM MMMM MMM MMMM Moomomm o 
888888888 


SSSESSSSSSESEEESEISISSSEEEEES 


Order 
Number 


DE93009623 
DE93009624 
DE93009829 
DE93009639 
DE93009634 
DE93009635 
DES3009864 
DE93012835 
DE9301 1600 
DES3009800 
DE93009633 
DE93009832 
DE93009837 
DE93009835 
DE93009854 
DE93011573 
DE93009836 
DE93009860 
5E93010678 
DE93010686 
DE93010680 
DE93009827 
DE93011485 
DE93010687 
DE93011670 
DE9301 1590 
DE93010692 
DE93011591 
DE93011582 
DE93011579 
DE93010617 
DE93010618 
DE93010619 
DES3010620 
DE9301 1486 
DE93012767 
DE93011642 


DE93622320 


DE93784708 
DE93621287 


DE93623251 
DE93620726 
DE93623381 
DE93623382 
DE93623307 
DE93623908 
DE93623353 
DE93623397 
DE93623383 


DE93010953 
DE93011230 
DE93010956 
DE93011229 
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SLAC-PUB-— 


Distribution 
Category 


MF-704 
MF-706 
MF-700 
MF-700 
MF-721 
MF-706 
MF-940 
MF-401 
MF-705 
MF-706 
MF-706 
MF-700 
MF-906 
MF-704 
MF-700 
MF-704 
MF-721 
MF-700 
MF-705 
MF-700 
MF-706 
MF-706 
MF-706 
MF-704 
MF-256 
MF-706 
MF-705 
MF-706 
MF-706 
MF-902 
MF-630 
MF-906 
MF-907 
MF-704 
MF-704 
MF-362 
MF-310 


MF-414 
MF-405 
MF-414 
MF-414 


1047 





SLAC-TN- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number 


Category 
SLAC-TN- 

92-2 18:21054 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93011016 MF-414 
SLAC/SSRL- 

0010 18:20822 See SLAC-PUB-6064 
SMC 

0064. 18:21600 See CNIC—00528 

0067. 18:21601 See CNIC-00548 

0070. 18:21564 See CNIC—00572 

0072. 18:21603 See CNIC—00585 

0073. 18:21604 See CNIC—00607 

0074. 18:21548 See CNIC—00608 

0075. 18:21549 See CNIC—00609 

0076. 18:21605 See CNIC—00613 

0077. 18:21565 See CNIC—00615 

0078. 18:21282 See CNIC—00616 

0081. 18:21151 See CNIC—00635 
SR/CNEAF- 


93-01 18:19178 OSTI; NTIS; INIS; GPO; GPO Dep. E 1.99: DE93009097 MF-950 
SR/H- 
375 18:19774 See DPW-53-1243 
380 18:19775 See DPW-53-1288 
381 18:19776 See DPW-53-1298 
382 18:22535 See DPW-53-1303 
385 18:19777 See DPW-53-1314 
387 18:19707 See DPW-53-1318 
388 18:19778 See DPW-53-1321 
389 18:18962 See DPW-53-1326 
391 18:19779 See DPW-53-1353 
392 18:19780 See DPW-53-1364 
396 18:19781 See DPW-53-1377 
397 18:19782 See DPW-53-1379 
400 18:19784 See DPW-53-1423 
401 18:19783 See DPW-53-1414 
403 18:19785 See DPW-53-1450 
404 18:20319 See DPW-3794 
405 18:19708 See DPW-3797 
408 18:19079 See DPW-3821 
410 18:19084 See DPW-4267 
411 18:19807 See DPW-4263 
412 18:19806 See DPW-4251 
413 18:19799 See DPW-4036 
414 18:19081 See DPW-4037 
415 18:19800 See DPW-4040 
416 18:20650 See DPW-4042 
417 18:19801 See DPW-4043 
418 18:21623 See DPW-4049 
419 18:20697 See DPW-4051 
420 18:19711 See DPW-4052 
421 18:18945 See DPW-4060 
422 18:20651 See DPW-4169 
423 18:19803 See DPW-4185 
424 18:19804 See DPW-4186 
425 18:19082 See DPW-4210 
426 18:19083 See DPW-4224 
427 18:19805 See DPW-4242 
428 18:19525 See DPW-4247 
429 18:19085 See DPW-4287 
430 18:19809 See DPW-4444 
431 18:19577 See DPW-4443 
432 18:18980 See DPW-4441 
434 18:20652 See DPW-4386 
435 18:20256 See DPW-4360 
437 18:19808 See DPW-4338 
438 18:19917 See DPW-4328 
439 18:20255 See DPW-4309 
440 18:19712 See DPW-4071 
441 18:19713 See DPW-4087 
442 18:19802 See DPW-4117 
443 18:22536 See DPW-4136-A-Rev. 
444 18:18946 See DPW-4144 
446 18:19798 See DPW-4023 
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Report 
Number 


447 
448 


Abstract 
Number 


18:19080 
18:18963 
18:19797 
18:19795 
18:18944 
18:21071 
18:20474 
18:19709 
18:19796 
18:19710 
18:19786 
18:19787 
18:19788 
18:19789 
18:19077 
18:19078 
18:19790 
18:19791 
18:19792 
18:18942 
18:19916 
18:18943 
18:19793 
18:19232 
18:19523 
18:19524 
18:19794 
18:18947 
18:19816 
18:19718 
18:19810 
18:19811 
18:19812 
18:19813 
18:19814 
18:18964 
18:19714 
18:19815 
18:19715 
18:19817 
18:19717 
18:19716 
18:21624 
18:19660 
18:20473 


Source of 
Availability 


See DPW-4020 
See DPW-4001 
See DPW-3984 
See DPW-3839 
See DPW-3848 
See DPW-3871 
See DPW-3926 
See DPW-3953 
See DPW-3962 
See DPW-3979 
See DPW-3670 
See DPW-3672 
See DPW-3674 
See DPW-3679 
See DPW-3695 
See DPW-3701 
See DPW-3704 
See DPW-3711 
See DPW-3718 
See DPW-3719 
See DPW-3730 
See DPW-3736 
See DPW-3745 
See DPW-3765 
See DPW-3768 
See DPW-3770 
See DPW-3787 
See DPW-4878 
See DPW-4881 
See DPW-4885 
See DPW-4778 
See DPW-4780 
See DPW-4782 
See DPW-4788 
See DPW-4791 
See DPW-4794 
See DPW-4801 
See DPW-4804 
See DPW-4809 
See DPW-4905 
See DPW-4874 
See DPW-4829 
See DPW-4822 
See DPW-4777 
See DPH-52 


GPO 
Dep. 


Order 
Number 


DE93012365 


SSCL-SR- 


Distribution 
Category 


18:22527  OSTI; NTIS (US Sales Only); GPO Dep. 
18:18999  OSTI; NTIS (US Sales Only); GPO Dep. 
18:22528 | OSTI; NTIS (US Sales Only); GPO Dep. 


DE93012420 
DE93012421 


2847-15 
SRI-ENV- 

93-054-7375-Q6 
SRL-ESS- 

91-914 
SSCL- 

610 

613 
SSCL-Preprint— 

100 

109 

199 

200 

201 

231 
SSCL-SR- 

1214 


18:19773 
18:19896 


18:21267 


18:18698 


18:19508 


18:19958 


18:20914 
18:20915 


18:20849 
18:20850 
18:20916 
18:20824 
18:20825 
18:20917 


18:21793 


See DPSP-55-454-2 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See DOE/PC/91053-T3 
See DOE/PC/90365-T9 
OST}; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See FNAL/C—92/104 
See FNAL/C—92/123 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See KEK-PROC-92-7 


DE93013022 


DE93010119 


DE93008928 


DE9301 1228 
DE9301 1227 


DE93009583 
DE93011360 
DE9301 1361 
DE93012300 
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STMY-SULA- 


Report 
Number 


STMY-SULA- 
A4/1992 
STRIPA-TR- 
92-18 
STUK-A- 
102 
SUPRI-TR- 
90 
SVF- 
451 
453 
455 
456 
457 
458 
461 


Abstract 
Number 


18:20294 
18:21268 
18:19757 
18:18845 


18:20131 
18:21079 
18:21188 
18:21189 
18:20154 
18:19421 
18:20155 


Source of 
Availability 
OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


See DOE/BC/14600—-42 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


Order 
Number 


DE93784797 
DE93617258 


DE93623543 


DE93784865 
DE93784866 
DE93784867 
DE93784868 
DE93784869 
DE93784870 
DE93784871 


Distribution 
Category 


SVF-O- 

72 18:21190 OSTI; NTIS DE93784864 
Studsvik-M— 

92-50 18:20131 See SVF-451 
TPJU- 

21/92 18:21849 See DESY-92-182 
TR- 

91-002 18:21758 See LA-SUB—93-132 
TRITA-KRV— 

91-8 18:19421 See SVF-458 
TSHUNE- 

0035 18:19636 See CNIC—00594 

0038. 18:19637 See CNIC—00617 

0039. 18:20687 See CNIC—00618 

0040. 18:20688 See CNIC—00619 

0041. 18:19638 See CNIC—00621 

0042. 18:19639 See CNIC—00628 

0043. 18:19640 See CNIC—00630 

0044. 18:20689 See CNIC—00633 

0045. 18:20690 See CNIC—00639 

0055. 18:19641 See CNIC—00685 
TSUNE- 

0036 18:20686 See CNIC—00595 
TTC- 

1021 18:18984 See SAND-90-2408 


1225 18:18985 See SAND-92-2113C 
TVA- 


93009038 
93009039 


TVA/RG/EQS— 


92/5-Vol.1 

92/5-Vol.2 
TVA/WR- 

92/1 

92/10-Vol.1 

92/10-Vol.2 

92/13 

92/14 

92/16 

92/17 

92/18 

92/19 

92/2 

92/22 

92/3 

92/4 

92/5 

93008982 
TVAWRWOQ- 

91/9 

92/1 

92/2 

92/3 
UCB-NE- 


18:20021 
18:20022 


18:19428 
18:19429 


18:21320 
18:21324 
18:21325 
18:21326 
18:21327 
18:21328 
18:21329 
18:21330 
18:21331 
18:21561 
18:21332 
18:21321 
18:21322 
18:21323 
18:21333 


18:21334 
18:21335 
18:21336 
18:21337 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 


DE93009038 
DE93009039 


DE93009040 
DE93009041 


DE93008999 
DE93008992 
DE93008993 
DE93008981 
DE93008973 
DE93008975 
DE93008997 
DE93008995 
DE93008998 
DE93008976 
DE93008980 
DE93008974 
DE93008978 
DE93008979 
DE93008982 


DE93009000 
DE93008996 
DE93008994 
DE93008977 


4181 18:22503 See UCRL-CR-109690 
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Report 
Number 


UCID-— 
113435 
UCLA-ENG- 
93-18 
UCLA-FNT- 
63 
UCRL- 


21086-Vol.2 


50027-91 


51444-90/91 
52000-93-1/2 


UCRL-CR- 
109547 
109690 
110408 
110410 
111779 
111783 


Abstract 
Number 


18:21761 


18:22482 


18:22482 


18:21137 
18:21269 
18:21191 
18:22529 


18:22502 
18:22503 
18:22174 
18:20677 
18:22611 
18:22612 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
See JAERI-M—-92-182 
See JAERI-M—-92-182 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmm 
aaa cath tad 


Order 
Number 


DE93013102 


DE93005499 
DES93006984 
DE93007390 
DE93011162 


DE93009234 
DE93009323 
DE93010512 
DE93010503 
DE93007518 
DE93007117 


UCRL-JC- 


Distribution 
Category 


MF-700 


mmmmmmm 
ah ak ah ah eb ak eb 


113095 18:21063  OSTI; NTIS (US Sales Only); GPO Dep. 
UCRL-ID- 


104722 18:19758 | OSTI; NTIS (US Sales Only); GPO Dep. 


DE93009515 


m 
a 


DE93007772 


106454-93-1 
106477-Rev.1 


108558 
109153 
109416 
109562 
110122 


110125 


110126 


110129 
110534 
110579 
110709 
110863 
111061 
111075 
111356 
111386 
111624 
111838 
111855 
111923 


111983 
111990 
112018 
112036 
112091 


112185-Rev.1 


112222 
112449 
112576 
112607 
112615 
112628 
112905 
112944 
113094 
113438 
113450 
UCRL-JC- 
102019 
105458 
105899 
106470 
107577 


18:19350 
18:22530 
18:21543 
18:20057 
18:22613 
18:20745 
18:19959 


18:19960 
18:19961 


18:22504 
18:19339 
18:21650 
18:21090 
18:21138 
18:19351 
18:22505 
18:19179 
18:20388 
18:19180 
18:22404 
18:20137 
18:20918 


18:19181 
18:21101 
18:21192 
18:19182 
18:22506 
18:21091 
18:21064 
18:21142 
18:21139 
18:22614 
18:20746 
18:21193 
18:20678 
18:21194 
18:21140 
18:19962 
18:20449 


18:19183 
18:20747 
18:20748 
18:19352 
18:20679 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmmmmm 
a ee a ee Dd 


m om 
ae 
o © 
oe ® 


a ee a ee ee ee 
is to in ie th ak ie te ie 
SSESESSESESES 


wee we we eh ek ek eh eh eh th th ot otk ot 


mmmmm Mmmm MM MMMM mMmmMmmmmm mmmMmmmMmmMmmmmmmnm 
S8888 SSESSSSEISSEESE8E 


ek ot et 


DE93011941 
DE93009317 
DE93013306 
DE93012448 
DE93012446 
DE93009557 
DE93007770 


DE93007765 
DE93007763 


DE93009443 
DE93006967 
DE93007399 
DE93010482 
DE93012440 
DE93012442 
DE93007404 
DE93007398 
DE93012387 
DE93007743 
DE93013310 
DE93013311 
DE93011712 


DE93007410 
DE93009449 
DE93007412 
DE93008756 
DE93011713 
DE93005739 
DE93013099 
DE93006970 
DE93013000 
DE93012390 
DE93011717 
DE93007391 
DE93010892 
DE93007394 
DE93011721 
DE93011724 
DE93012452 


DE93009298 
DE93009309 
DE93009288 
DE9301 1946 
DE93009232 


MF-706 
MF-704 


MF-814 
MF-712 
MF-706 
MF-700 
MF-706 
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UCRL-JC- 


Report 
Number 


107697 
107949 
108691 
108796 
108830 
109015-Rev.1 


111333 


111338 
111340 
111376 
111391 

111393 
111482 
111483 
111540 
111550 
111558 
111568 
111578 
111611 


Abstract 
Number 


18:20295 
18:22507 
18:22508 
18:20794 
18:20450 
18:21270 
18:22405 
18:20749 
18:22509 
18:22134 
18:18940 
18:22105 
18:22406 
18:22615 
18:21762 
18:21080 
18:21651 

18:20296 
18:20297 
18:22175 
18:22510 
18:21959 
18:20298 
18:22407 
18:22511 

18:22512 
18:19353 

18:18880 
18:19354 

18:21763 

18:22513 

18:20451 

18:21055 

18:21729 
18:22135 

18:20509 
18:19184 

18:18860 

18:22616 
18:22514 

18:20826 
18:20827 
18:21764 

18:20750 

18:22120 
18:20751 

18:20752 
18:21102 
18:20753 
18:20452 


18:21103 
18:20453 
18:20754 
18:20891 

18:22515 
18:20755 
18:20299 
18:22516 
18:22617 
18:22618 
18:22619 
18:21065 
18:20300 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See LBL-32482 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


oD 
D yy 
eG 


MMMM mMmMmmMmMmmmm 
SSSSSSSSSSSSSSSSSESEBEEBBBEBEEEEEEEsssE 


Mmmm MM MM MMMM MMMM MMMM MMMM 
88888838888 


mmm 
—_ —- 


Order 
Number 


DE93009253 
DE93009295 
DE93009311 
DE93007113 
DE93009248 
DE93007516 
DE9301 1892 
DE93009258 
DE93011949 
DE93009310 
DE93009318 
DE93009550 
DE93009301 
DE93009294 
DE93009543 
DE93011893 
DE93009305 
DE9301 1872 
DE9301 1896 
DE93009308 
DE93009077 
DE93009520 
DE93009293 
DE93009320 
DE93009556 
DE93009302 
DE93009524 
DE93009548 
DE93009516 
DE93009517 
DE93009527 
DE93009552 
DE9301 1880 
DE93009246 
DE93009238 
DE93009549 
DE93009070 
DE93009229 
DE93009316 
DE93009555 
DE93009247 
DE93009306 
DE93010502 
DE9301 1882 
DE93009257 
DE93009285 
DE9301 1897 
DE93009304 
DE93011953 
DE93009230 


DE93009292 
DE93009254 
DE93009297 


DE93009286 
DE93009523 
DE93009521 
DE93013346 
DE93009319 
DE93009303 
DE930092¢e9 
DE93009525 
DE93009255 


Distribution 
Category 


MF-404 
MF-712 
MF-712 
MF-707 
MF-701 
MF-902 
MF-712 
MF-700 
MF-712 
MF-700 
MF-712 
MF-705 
MF-420 
MF-700 
MF-706 
MF-706 
MF-700 
MF-700 
MF-704 
MF-606 
MF-700 
MF-704 
MF-404 
MF-424 
MF-712 
MF-712 
MF-700 
MF-707 
MF-700 
MF-706 
MF-712 
MF-701 
MF-705 
MF-700 
MF-700 
MF-700 
MF-814 
MF-700 
MF-705 
MF-712 
MF-700 
MF-700 
MF-705 
MF-900 
MF-700 
MF-712 
MF-706 
MF-741 
MF-706 
MF-701; 
MF-704 
MF-741 
MF-800 
MF-706 


MF-706 
MF-706 
MF-706 
MF-700 
MF-405 
MF-705 
MF-705 
MF-706 
MF-700 


111637 18:22551 OSTI; NTIS; INIS; GPO Dep. 
111650 18:22129 OSTI; NTIS; GPO Dep. 
111652 18:19185 | OSTI; NTIS; INIS; GPO Dep. 
111654 18:18857 OSTI; NTIS; GPO Dep. 
111725 18:20301 OSTI; NTIS; GPO Dep. 
111803 18:22620 OSTI; NTIS; GPO Dep. 
111816 18:22621 OSTI; NTIS; GPO Dep. 


DE93009312 MF-800 
DES3009313 MF-700 
DE93008021 MF-814 
DE93007514 MF-403 
DE93011879 MF-712 
DE93011954 MF-705 
DE93009530 MF-705 


mmommmmmm mm mmm mmm 
geeeeseessesssse 88s 


1052 ERA Vol. 18, No. 7 





Report 
Number 


111827 
111834 
111846 
111849 
111995 
112059 
112102 
112396 
112407 
112435 
112445 
112499 
112504 
112515 
112517 
112718 
112825 
112854 
112924 
112945 
112985 
113086 


113139 
113188 
113251 
113259 
113328 
113502 
UCRL-MA- 


Abstract 
Number 


18:22622 
18:22623 
18:22106 
18:22107 
18:21104 
18:20302 
18:20303 
18:19186 
18:19187 
18:19188 
18:19189 
18:19403 
18:19404 
18:20680 
18:18941 

18:22408 
18:19190 
18:20454 
18:20756 
18:21195 
18:19191 

18:20631 


18:20757 
18:20758 
18:22260 
18:22136 
18:20624 
18:22624 


18:22625 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI:; 
OSTI; 


OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS: GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


Mam MM MMM Mmmm mmmmmmm 


mmmmmm 
Pe a a ee 


Order 
Number 


DE93009300 
DE93009059 
DE93009061 
DE93009060 
DE93009551 
DE93009546 
DE93009553 
DE93009224 
DE93007497 
DE93008020 
DE93008022 
DE93009225 
DE93011956 
DE93009074 
DE93011948 
DE93010516 
DE93009063 
DE93009058 
DE93009227 
DE93008018 
DE93009066 
DE93011951 


DE93010517 
DE93011889 
DE93009514 
DE93010514 
DE93011898 
DE93011885 


VAEC-C-— 


Distribution 
Category 


MF-705 
MF-705 
MF-705 
MF-700 
MF-704 
MF-704 
MF-404 
MF-721 
MF-802 
MF-814 
MF-814 
MF-706 
MF-706 
MF-707 
MF-517 
MF-700 
MF-814 
MF-403 
MF-700 
MF-402 
MF-906 
MF-701; 
MF-702 
MF-700 
MF-706 
MF-700 
MF-700 
MF-401 
MF-405 


108968-Rev.1 OSTI; NTIS; GPO Dep. 

110662-Pt.4 18:19192 OSTI; INIS; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 


at 


DE93013183 MF-705 
DE93007118 MF-814 


mm 


18:21781 See IC—93/13 


18:22091 OSTI; NTIS (US Sales Only); 
18:21806 OSTI; NTIS (US Sales Only); DE93622935 
18:21066 OSTI; NTIS (US Sales Only); DE93622698 
18:21807 OSTI; NTIS (US Sales Only); DE93622901 
18:21730  OSTI; NTIS (US Sales Only): DE93622864 
18:21731 OSTI; NTIS (US Sales Only); DE93622865 
18:21960 OSTI; NTIS (US Sales Only); DES3622974 
18:21901 OSTI; NTIS (US Sales Only); DE93622956 
18:21902 OSTI; NTIS (US Sales Only); DE93622957 
18:21903 OSTI; NTIS (US Sales Only); DE93622958 
( 
( 
( 


DE93623020 


) 
18:21808 | OSTI; NTIS (US Sales Only); DE93622906 
18:21961 OSTI; NTIS (US Sales Only); 

92/93 18:21732 OSTI; NTIS (US Sales Only); 
UNE 


960 18:19759  OSTI; NTIS (US Sales Only); 
UNM-ISNPS- 


1-1993 18:19610 See DOE/ER/75708-T 1 
USGS-OFR- 
91-623 18:21697 OSTI; NTIS; INIS; GPO Dep. 
92-156 18:21302 See DOE/ID-22103 
92-174 18:21303 See DOE/ID-22104 
18:19193 | OSTI; NTIS; INIS; GPO Dep. 
18:21301 See DOE/ID-22101 


DE93622999 
DE93622866 


DE93009877 


DES93009873 


DE93012727 


18:22626 OSTI; NTIS; INIS 
18:22627 OST; NTIS; INIS 
18:22628 OSTI; NTIS; INIS 


DE93623958 
DE93623959 
DE93623960 


18:20096 See DOE/ET/10815—200 
18:20919 OSTI; NTIS; INIS DE93782885 


18:21595 OSTI; NTIS (US Sales Only); INIS DE93620443 
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VF-GU-V- 


Report 
Number 


VF-GU-V— 
92-59 
VF-UE- 
92-40 
VTT-ETRR- 
19 
VTT-PUB-— 
104 
111 
121 
VTT-TIED-— 
1428 
WHC-EP- 
0471-1 
0501-Rev.1-Draft 
0603 


0616 
0 } 
0 


c 
o. 
c 
o 


2 
2 
2 


0630 
WHC-MR- 
0387-2 
0391 
WHC-SA- 
1662 
1668 
1672 
1684 
1686 
1695 
1720 


Abstract 
Number 


18:21079 


18:22629 


18:20132 


18:20133 
18:20134 
18:18676 


18:19422 


18:19340 
18:19194 
18:19195 


18:19196 


18:19198 
18:19199 


18:19200 
18:21698 


18:19201 
18:19202 
18:19963 
18:19691 
18:20681 
18:19609 
18:19203 





Source of 
Availability 


See SVF—453 


NTIS; INIS 
NTIS 


NTIS 


l; NTIS 
; NTIS 


I; NTIS 


- NTIS; INIS; GPO Dep. 
- NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


; NTIS; INIS; GPO Dep. 


; NTIS; INIS; GPO Dep. 
|; NTIS; INIS; GPO Dep. 
|; NTIS; INIS; GPO Dep. 





|; NTIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 


; NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


; NTIS; GPO Dep. 
|; NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


DE93623775 
DE93784809 


DE93784803 
DE93784804 
DE93784805 


DE93784818 


DE93011298 
DE9301 1937 
DE93009474 


DE93011904 


DE9301 1297 
DE9301 1938 
DE93011281 


DE93009427 
DE93012612 


DE93009429 
DE93009419 
DE93006885 
DE93008182 
DE93008181 
DE93006886 
DE93009361 


Distribution 
Category 


mmmmmmmm 
ee a et et 


1721 18:19204 NTIS; INIS; GPO Dep. DE93009418 
1734 18:19205 NTIS; INIS; GPO Dep. 
1747 18:19964 NTIS; INIS; GPO Dep. 
1770 18:19206 NTIS; INIS; GPO Dep 
1771 18:22522 NTIS; INIS; GPO Dep. 


DE93011940 
DE93009432 
DE93011276 
DE93009420 


mmmm 
—_— | ss 


1825 18:19207 NTIS; INIS; GPO Dep. 
WHC-SD-EN-TP- 

020 18:20682 NTIS; INIS; GPO Dep. 
WHC-SP- 

0615-Rev.3-Vol.1 18:19897 ‘ NTIS; INIS; GPO Dep. 

0856-Rev.1 18:18975 NTIS; INIS; GPO Dep. 

0920 18:19208 NTIS; INIS; GPO Dep. 
WINCO- 

1113 18:19355 STI; NTIS; INIS; GPO Dep. 
WIS-PH- 

92-17 18:21809 OSTI; NTIS (US Sales Only); INIS DE93624801 

92-90 18:21733 | OSTI; NTIS (US Sales Only); INIS DE93624774 

92-95 18:21056 OSTI; NTIS (US Sales Only); INIS DE93624678 

93-3 18:21845 OSTI; NTIS (US Sales Only); INIS DE93624814 

93-4 18:21810 | OSTI; NTIS (US Sales Only); INIS DE93624802 
93-22 18:21734 | OSTI; NTIS (US Sales Only); INIS DE93624775 
WM-PD- 

91-003-Vol.1 18:19209 OSTI; NTIS; INIS; GPO Dep. 

91-003-Vol.2 18:19210 OSTI; NTIS; INIS; GPO Dep. 
WSRC-iM- 


92-127 18:19211 OSTI; NTIS; INIS; GPO Dep. 
WSRC-MS-— 


92-294 18:19965 OSTI; NTIS; INIS; GPO Dep. 


DE93009426 
DE93011376 


DE93011299 
DE93011129 
DE93011254 


DE93012991 


DE93007638 
DE93007639 


DE93009886 


DE93001897 


92-331 18:19212 OSTI; NTIS; INIS; GPO Dep. 
92-379 18:21196 OSTI; NTIS; INIS; GPO Dep. 
93-003 18:19213 OSTI; NTIS; INIS; GPO Dep. 
93-004 18:19214 OSTI; NTIS; INIS; GPO Dep. 
93-062 18:19363 OSTI; NTIS; GPO Dep. 
93-134 18:20304 OSTI; NTIS; GPO Dep. 


DE93012134 
DES93011788 
DE93009896 
DE93009897 
DE93012151 
DE93009902 
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Report 
Number 


WSRC-RD- 
92-002-Rev.2 

WSRC-RP-— 
1346-Del.Ver. 
89-1249 
90-1010 
92-1178 
92-1273 
92-1276 
92-1361-Rev.1 
92-1377 
92-1425 


92-418 


Abstract 
Number 


18:19215 


18:19967 
18:19656 
18:21699 
18:19217 
18:19218 
18:19341 
18:19219 
18:19966 
18:21197 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE93012794 


DE93009585 
DE93005698 
DE93008153 
DE93011775 
DE93012797 
DE93011704 
DE93009807 
DE93011781 
DE9301 1780 


YJT- 


Distribution 
Category 


MF-701 


MF-706 
MF-702 
MF-702 
MF-706 
MF-701 
MF-701 
MF-702 
MF-707 
MF-702; 
MF-705 


m mmmMmMmmmmm m 


18:22630 OSTI; INIS; NTIS (documentation only); ESTSC DE93009888 MF-702; 
(complete software package), P.O. Box 1020, MF-705 
Oak Ridge, TN 37831-1020; GPO Dep. 


92-786 
93-226 
93-320 
93-778 
WSRC-TR- 
91-629 
92-175 
92-300 
92-375 
92-42-089 
92-494 
92-509 
92-513 
92-519 
92-549 


92-557 
92-565 


92-583 
92-603 
92-73-Rev.1 
93-011 
93-024 
93-068 
93-086 
93-139 
Va 
2447 
Y/DV- 
1171 


Y/EN-— 
4856 
4857 
Y/Sub— 
92-28B99923C-Y05 
92-DGF20V/1 
93-99928C/Y20/1 
Y/TS— 
520 
814 
YJT- 
92-17 
92-18 
92-19 


18:19216 
18:19220 
18:19657 
18:22631 


18:20683 
18:20305 
18:21700 
18:19221 
18:19898 
18:19222 
18:21271 
18:21272 
18:21273 
18:19223 


18:20625 
18:18986 


18:21338 
18:20684 
18:19692 
18:20455 
18:19224 
18:21274 
18:19899 
18:19225 


18:20717 
18:20156 
18:20456 
18:20457 
18:19226 
18:19227 
18:21278 


18:19228 
18:19229 


18:21275 
18:21276 
18:21277 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


a ot ot ot 


m m mmmmmmmm mm mmmMmMmMmmmmmm mmmm 


8 8 


888 88 


DE93008504 
DE93009887 
DE93012819 
DE93010381 


DE93010116 
DE93008799 
DE93009911 
DE93012135 
DE93005520 
DE93011707 
DE93012126 
DE9301 1698 
DE93012148 
DE9301 1705 


DE93011777 
DE93012818 


DE93012132 
DE93012795 
DES93009889 
DE93011701 
DE9301 1706 
DE93011743 
DE93012834 
DE93011702 


DE93010760 
DES93007240 
DE9301 1834 
DE9301 1833 
DE93007287 
DE93007288 
DE93007239 


DE93007268 
DE93007242 


DE93620729 
DE93620730 
DE93620731 
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MF-701 
MF-701 
MF-700 
MF-705 


MF-706 
MF-721 
MF-703 
MF-701 
MF-700 
MF-701 
MF-703 
MF-702 
MF-703 
MF-702; 
MF-707 
MF-701 
MF-706; 
MF-707 
MF-702 
MF-701 
MF-706 
MF-701 
MF-707 
MF-703 
MF-705 
MF-701 


PC-704 


MF-702; 
MF-704 


MF-703 
MF-703 


MF-702 
MF-702 
MF-702 


MF-702 
MF-703 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE92010562 
DE92018455 
DE92040222 
DE92040369 
DE92040372 
DE92040374 
DE93000042 
DE93000074 
DE93000087 
DE93000088 
DE93000094 
DE93000096 
DE93000097 
DE93000098 
DE930001 24 
DE930001 26 
DE93000131 

DE93000132 
DE93000134 
DE93000246 
DE93000252 
DE93000265 
DE93000271 

DE93000273 
DE93000682 
DE93000892 
DE93001897 
DE93004176 
DE93004516 
DE93004662 
DES93005176 
DE93005203 
DE93005204 
DE93005252 
DE93005294 
DE93005301 

DE93005319 
DE93005323 
DE93005324 
DE93005374 
DE93005428 
DE93005430 
DE93005432 
DE93005445 
DE93005499 
DE93005520 
DE93005574 
DES3005606 
DE93005698 
DE93005739 
DE93005781 

DE93005808 
DE93005809 
DE93005810 
DE93005863 
DE93005867 
DE93006002 
DE93006189 
DE93006206 
DE93006219 
DE93006230 
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Report No. 


NREL/TP-—451-4853 
DOE/PC/89782-T9 
LA-UR-92-2773 
LA-UR—92-2824 
LA-UR-92-2793 
LA-UR-92-2794 
NREL/TP-432-4986 
DOE/CH/10093—202 
NREL/TP-471-5352 
NREL/TP-471-5375 
NREL/TP-—412-5422 
NREL/TP-451-5353 
NREL/TP-451-5355 
NREL/TP-451-5414 
NIPER-659 
DOE/MC/26253-9 
DOE/BC/14600—42 
DOE/BC/14657-11 
DOE/BC/14600—-43 
DOE/METC—93/6130 
DOE/MC/10637-3312 
DOE/MC/24267-—3328 
DOE/MC/28131-3334 
DOE/MC/26052-3337 
LA-UR-92-3008 
DOE/PC/88856-T12 
WSRC-MS—92-294 
DOE/EIA-0035(92/1 1) 
SAND-92-2599 
ANL-—92/35 
ORNUV/ER-125 
EGG-M-92501 
EGG-NE—10326 
EGG-M-92511 
DOE/EIA-0543(92/3Q) 
CONF-930736-1 
CONF-920631-—49 
EGG-NPR-10050 
ANL/CP-75512 
SAND-92-2467C 
CONF-920672-4 
PNL-SA-20378 
PNL-SA-20381 
LA-UR-—92-4061 
UCRL—21086-Vol.2 
WSRC-TR-92-42-089 
ANL/CMT/CP-76241 
PNL-8421 
WSRC-RP-89-1249 
UCRL-ID—112185-Rev.1 
ANL/EAIS/TM-77 
CONF-910602-77 
CONF-910602-76 
CONF-91 1048-3 
EGG-NPR-9529 
LA-UR-91-3394 
DOE/PC/90096-T4 
CONF-920384—Summ. 
CONF-930702-—4 
CONF-930352—12 
CONF-930702-3 
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Order No. 


DE93006272 
DE93006283 
DE93006289 
DE93006295 
DE93006302 
DE93006333 
DE93006364 
DE93006378 
DE93006392 
DE93006400 
DE93006405 
DE93006408 
DE93006419 
DE93006452 
DES3006499 
DE93006535 
DE93006555 
DE93006567 
DE93006572 
DE93006605 
DE93006613 
DE93006621 

DE93006622 
DE93006628 
DE93006641 

DE93006667 
DE93006723 
DE93006725 
DE93006726 
DE93006740 
DE93006818 
DE93006819 
DE93006820 
DE93006841 

DE93006885 
DE93006886 
DE93006928 
DES3006965 
DE93006967 
DE93006970 
DE93006984 
DE93007020 
DE93007033 
DE93007041 

DE93007043 
DE93007050 
DE93007113 
DE93007117 
DE93007118 
DE93007145 
DE93007176 
DE93007177 
DE93007178 
DE93007179 
DE93007180 
DE93007230 
DE93007231 
DE93007239 
DE93007240 
DE93007242 
DE93007249 


Report No. 


ORNL/ER-155 
SAND-92-2901C 
SAND—92-1246C 
SAND-91-1889C 
PNL-8414 
LA-SUB-—93-14 
ORNL/ER-81 
LA-—12485-M 
BNL-48166 
ANL-AMD-TM-198 
ANL/CMT/CP-—76238 
ANL-AMD-TM—226 
ANL/CMT/CP-76240 
SAND-92-1243 
DOE/LLW-79T 
KCP-—613-5075 
LA-SUB-—93-16 
DPST-—88-900 
PNL-SA—1 8878 
PNL-8167 
SAND-84-2153 
CONF-9206339-1 
CONF-9306100—1 
PNL-SA~21260 
CONF-9209303—1 
EGG—10617-2157 
ORNVER-134 
PNL-8479 
ORNL/M-1758 
CONF-930702-5 
ANL/ESD/TM-38 
ANL/EAIS/TM-83 
PNL-—8476 
ORNL/ER-150 
WHC-SA-1672 
WHC-SA-1695 
EGG-POA-—10553 
SAND-92-8227 
UCRL-ID—110534 
UCRL-ID—112449 
UCRL-50027-91 
KCP-—613-5001 
ORNL/RAP/Sub-86/72139/1 
K/D-—5720-Draft 
K/D-—5806 
EGG-ERTP—10585 
UCRL-JC—108796 
UCRL-CR-111783 
UCRL-MA~—1 10662-Pt.4 
EGG-ME-10522 
PNL-8384 
PNL-—8403 
PNL-—8473 
PNL-—7979 
PNL—8470 
PNL—7409-Vol.3-Rev.1 
PNL-—8399 
Y/Sub-93-99928C/Y20/1 
Y/DV—1171 
Y/TS-814 
CONF-930403-15 


Order No. 


DE93007268 
DE93007272 
DE93007280 
DE93007286 
DE93007287 
DE93007288 
DE93007289 
DE93007293 
DE93007323 
DE93007324 
DE93007325 
DE93007340 
DE93007343 
DE93007345 
DE93007360 
DE93007362 
DE93007365 
DE93007371 
DE93007375 
DE93007377 
DE93007380 
DE93007381 
DE93007383 
DE93007384 
DE93007386 
DE93007390 
DE93007391 
DE93007394 
DE93007398 
DE93007399 
DE93007404 
DE93007410 
DE93007412 
DE93007439 
DE93007454 
DE93007470 
DE93007493 
DE93007497 
DE93007514 
DE93007516 
DE93007518 
DE93007527 
DE93007530 
DE93007531 
DE93007577 
DE93007585 
DE93007586 
DE93007592 
DE93007595 
DE93007610 
DE93007612 
DE93007636 
DE93007637 
DE93007638 
DE93007639 
DE93007640 
DE93007641 
DE93007645 
DE93007646 
DE93007648 
DE93007652 


Report No. 


Y/TS-520 
BNL-48363 
BNL-NUREG-47978 
BNL-48482 
Y/Sub-92-28B99923C-Y05 
Y/Sub-92-DGF20V/1 
PNWD-2090-HEDR 
DOE/OR/00033-T520 
LA-UR-93-437 
LA-UR-93-436 
LA-UR-93-435 
LA-UR-93-0053 
LA-UR-93-179 
LA-UR-93-163 
LA-UR-93-0011 
LA-UR-93-0003 
LA-UR-93-315 
LA-UR-93-270 
LA-UR-93-229 
LA-UR-93-223 
LA-UR-93-207 
LA-UR-93-201 
LA-UR-93-194 
LA-UR-93-191 
DOE/ER-0576P 
UCRL-51444-90/91 
UCRL-ID-112628 
UCRL-ID-112944 
UCRL-ID-111356 
UCRL-ID-1 10579 
UCRL-ID-111075 
UCRL-ID-111983 
UCRL-ID-112018 
EGG—10617-1108 
ESH-EMS-92-0039 
DOE/PC/90548-T7 
DOE/EIA-0538(92/93-17) 
UCRL-JC—1 12407 
UCRL-JC—111654 
UCRL-JC-109015-Rev.1 
UCRL-CR-111779 
DOE/DP-0109-5-RO 
DOE/CR-0011 
DOE/ER/53223-196 
SAND-91-2686C 
SAND-92-2219C 
SAND~93-0170C 
SAND-93-0144C 
SAND-~92-1522C 
SAND-93-0147C 
DOE/ER-0577T 
EGG-WMO-10244-Pt.2 
EGG-WMO-10244-Pt.1 
WM-PD-91-003-Vol.1 
WM-PD-91-003-Vol.2 
EGG-NRE-10586 
EGG-WTD-10566 
DOE/ID-22104 
DOE/ID-22103 
DOE/ID-22101 
LBL-PUB-5312 





Order No. 


DE93007655 
DE93007658 
DE93007665 
DE93007673 
DE93007693 
DE93007708 
DE93007713 
DE93007715 
DE93007719 
DE93007743 
DE93007745 
DE93007763 
DE93007765 
DE93007767 
DE93007768 
DE93007769 
DE93007770 
DE93007771 
DE93007772 
DE93007775 
DE93007779 


DE93007790 
DE93007793 
DE93007794 
DE93007795 
DE93007796 
DE93007798 
DE93007800 
DE93007801 
DE93007802 
DE93007812 
DE93007829 
DE93007864 
DE93007865 
DE93007914 
DE93007915 
DE93007916 
DE93007938 
DE93007939 
DE93007955 
DE93007968 
DE93007969 
DE93008018 
DE93008020 
DE93008021 
DE93008022 
DE93008025 
DE93008049 
DE93008052 
DE93008064 
DE930081 18 
DE93008119 
DE93008153 
DE93008167 
DE93008168 
DE93008181 
DE93008182 
DE93008219 
DE93008257 
DE93008302 
DE93008311 
DE93008319 
DE93008338 
DE93008342 
DE93008349 
DE93008350 
DE93008351 
DE93008359 
DE93008407 
DE93008410 
DE93008470 


Report No. 


LBL-PUB-714 
LBL-33133 
LBL-33253 
DOE/CE/21054—-T1 
LA-12495-T 
PNL-8328 
LBL-33063 
LBL-33042 
LBL-33210 
UCRL-ID—111624 
EML-552 
UCRL-ID—-110126 
UCRL-ID—110125 
ANL/NPR-91/7 
PNL-SA-20559 
PNL-—8079 
UCRL-ID-110122 
PNL-8046 
UCRL-ID-104722 
ANL/EAIS/TM-74 
POEF/ER/Sub-88/455 1/D1- 
Vol.2 
ORNL/TM-12201 
ORNL/M-1929/R5 
ORNL/TM-—12246 
ORNL/TM-11858 
ORNL/TM-12169 
ORNL/TM-12074 
ORNUTM-—11433/R2 
ES/ER/TM-48/Pt.1 
ES/ER/TM-48/Pt.2 
ES/ESH-22/V3 
DOE/ER/40719-1 
CONF-930403-—22 
CONF-930408—23 
CONF-930401-3 
CONF-930403-21 
CONF-930403-20 
DOE/ID/12584—59 
SAND—92-2420 
DOE/ER/13822-6 
DOE/ST-—0007P 
DOE/ER/25146-1 
UCRL-JC—1 12945 
UCRL-JC—1 12435 
UCRL-JC—1 11652 
UCRL-JC—1 12445 
DOE/EIA-0538(92/93-18) 
DOE/UMTRAVARCH-RPT-53 
BNL-NUREG—47564 
LA-12516-MS 
DOE/EIA-0538(92/93-19) 
DOE/EIA-0554(93) 
WSRC-RP-90-1010 
DOE/EH-0303 
DOE/EH-0298 
WHC-SA-1686 
WHC-SA-1684 
PATENTS-US—A7680975 
PNL-SA—19375 
DOE/ER/40732-T1 
NREL/TP-—431-4988B 
DPW-53-1243 
SAND-93-0207C 
SAND-93-0055C 
SAND—90-1820C 
SAND—93-0308C 
SAND-92-2185C 
SAND-—92-1969 
SAND-—93-0039C 
SAND-92-2784C 
LA-SUB-—93-21 


Order No. 


DE93008475 
DE93008477 
DES93008481 
DE93008488 
DE93008500 
DE93008504 
DE93008515 
DE93008519 
DE93008559 
DES3008560 
DE93008563 
DE93008567 
DES3008572 
DE93008595 
DE93008596 
DE93008598 
DE93008599 
DE93008600 
DE93008646 
DE93008653 
DE93008654 
DE93008656 
DE93008658 
DE93008659 
DE93008668 
DE93008670 
DE93008676 
DE93008681 
DE93008698 
DE93008712 
DE93008713 
DE93008715 
DE93008725 
DE93008729 
DE93008734 
DE93008737 
DE93008748 


DE93008756 
DE93008759 
DE93008784 
DE93008790 
DE93008799 
DE93008801 

DES93008802 
DE93008803 
DE93008804 
DE93008809 
DE93008810 
DE93008811 

DE93008814 
DE93008816 
DE93008817 
DE93008818 
DE93008827 
DE93008853 
DE93008860 
DE93008861 

DE93008888 
DE93008903 
DE93008905 
DE93008919 
DE93008924 
DE93008928 
DE93008930 
DE93008932 
DE93008937 
DE93008940 
DE93008941 
DE93008950 
DE93008951 
DE93008952 


Report No. 


DOE/EIA-0130(93/03) 
LA—12398-MS 
DOE/SF/19138—-T5 
DOE/EP—0004(1/93) 
DOE/UMTRA-400681-0000 
WSRC-RP-92-786 
EML-548 
LA-SUB-93-6/2 
DOE/ID/13040—18 
DOE/ID/13040—-19 
BNL-48252 
CONF-930401—4 
CONF-930702-—10 
ARH-302-Del. 
ARH-1102-Del. 
ARH-1505-Del. 
ARH-1511-Del. 
ARH-1906-Del. 
ANL/MCT/CP-77586 
ANL/CMT/CP-77656 
ANL/CMT/CP-77587 
ANL/ES/CP-78904 
ANL/ES/CP-78832 
ANL/RA/CP-—78622 
ANL/EAIS/CP-78791 
DOE/ER/40363-T3 
LA-SUB-93-11/1 
DOE/EIA-0130(93/02) 
SAND—92-0762 
LA-UR-93-463 
LA-UR-93-460 
LA-UR-—92-889-Rev. 
LA-UR-93-690 
LA-UR-93-655 
LA-UR-93-639 
LA-UR-93-636 
DOE/WIPP-91-005-Vol.6- 
Rev.3 
UCRL-ID—112036 
DOE/ER/61010-T6 
ORNL/FTR-4505 
ORNL/FTR-4486 
WSRC-TR-92-175 
RFP—4690 
RFP-—4622 
RFP—4625 
RFP—4648 
DPW-53:1288 
DPW-53-1298 
DPW-53-1303 
DPW-53-1314 
DPW-53-1318 
DPW-53-1321 
DPW-53-1326 
DOE/RL-92-53 
LA—12471-PR 
ORNL/FTR-4529 
ORNL/FTR-4525 
DOE/CE/90053—-T36 
DOE/EIA-0226(93/02) 
DOE/EIA-0348(91) 
LA-SUB-93-59 
PNL-SA-21085 
SRL-ESS—91-914 
HW-38418 
DOE/EIA-0035(93/02) 
DOE/ER-0579T 
ORNL/FTR-4472 
DOE/FTR-93008941 
PNL-8528 
DOE/UMTRA-—150129-0000 
DOE/UMTRA—150312-0000 


Order No. 


DE93008956 
DE93008958 
DE93008960 
DE93008962 
DE93008963 
DE93008967 


DE93008973 
DE93008974 
DE93008975 
DE93008976 
DE93008977 
DE93008978 
DE93008979 
DE93008980 
DE93008981 
DE93008982 
DE93008986 
DE93008989 
DE93008992 
DE93008993 
DE93008994 
DE93008995 
DE93008996 
DE93008997 
DE93008998 
DE93008999 
DE93009000 
DE93009030 
DE93009033 
DE93009035 
DE93009038 
DE93009039 
DE93009040 
DE93009041 
DE93009058 
DE93009059 
DE93009060 
DE93009061 
DE93009063 
DE93009066 
DE93009070 
DE93009074 
DE93009077 
DE93009079 
DE93009097 
DES3009099 


DE93009102 
DE930091 11 
DE93009118 
DE93009130 
DE93009133 
DE93009134 
DE93009138 


DE930091 40 
DE930091 42 
DE93009148 
DE93009149 
DE93009153 
DE93009155 
DE930091 62 
DE93009163 
DE930091 64 
DE93009165 
DE93009166 
DE93009198 
DE930091 99 
DE93009200 
DE93009202 
DE93009204 


Report No. 


DOE/UMTRA-150306-MITI 
DOE/UMTRA—150128-0000 
DOE/UMTRA-400668-0000 
DOE/UMTRA-400690-0000 
DOE/UMTRA-400679-0000 
DOE/UMTRA-05051 0- 
GRNO-Vol.1 
TVA/WR-92/14 
TVA/WR-92/3 
TVA/WR-92/16 
TVA/WR-92/2 
TVA/WR/WQ-92/3 
TVA/WR-92/4 
TVA/WR-92/5 
TVA/WR-92/22 
TVA/WR-92/13 
TVA/WR-93008982 
ORNU/TM—12263 
PNL-SA-20908 
TVA/WR-92/10-Vol.1 
TVA/WR-92/10-Vol.2 
TVA/WR/WO-92/2 
TVA/WR-92/18 
TVA/WR/WOQ-S92/1 
TVA/WR-92/17 
TVA/WR-92/19 
TVA/WR-92/1 
TVA/WR/WO-91/9 
ORNUFTR-4535 
DOE/FTR-93009033 
DOE/FTR-93009035 
TVA-93009038 
TVA-93009039 
TVAVRG/EQS—92/5-Vol.1 
TVA/RG/EQS—92/5-Vol.2 
UCRL-JC—1 12854 
UCRL-JC—1 11834 
UCRL-JC—111849 
UCRL-JC—1 11846 
UCRL-JC—1 12825 
UCRL-JC—1 12985 
UCRL-JC—1 10677 
UCRL-JC—112515 
UCRL-JC—1 09893 
CONF-890885-8 
SR/CNEAF-93-01 
DOE/UMTRA-050510- 
GRNO-Vol.3 
DOE/UMTRA-05051 0-GRNO 
GEND-INF—-029-Vol.3 
LALP-93-6 
ANL/FC/CP-—76252 
PNL-SA-21417 
ANL/OTD-ER/CP-—78639 
DOE/UMTRA-050516-0000- 
Vol.2 
DOE/UMTRA-400670-0000 
DOE/UMTRA-400684-0000 
ORNL/FT R-4541 
DOE/FTR-93009149 
PNWD-—2099-HEDR 
PNWD-—1980-08-HEDR 
HW-15943 
HW-34868-Ch.4 
HW-34868-Ch.5 
HW-36370 
HW-46407 
DOE/ER/01428-T13 
DOE/ER/01428-T12 
DOE/ER/01428-T11 
ANL/MCT/CP-78588 
ANL/CMT/CP-77168 
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DE93009205 


Order No. 


DE93009205 
DE93009206 
DE93009207 
DE93009208 
DE93009209 
DE93009213 
DE93009215 
DE93009216 
DE93009224 
DE93009225 
DE93009227 
DE93009229 
DE93009230 
DE93009232 
DE93009234 
DE93009238 
DE93009246 
DE93009247 
DE93009248 
DE93009253 
DE93009254 
DES93009255 
DE93009257 
DE93009258 
DE93009263 
DE93009265 

DE93009266 
DE93009267 
DE93009269 
DE93009270 
DE93009274 
DE93009275 

DES3009285 
DE93009286 
DE93009288 
DE93009292 
DE93009293 

DE93009294 
DE93009295 

DE93009297 
DE93009298 
DE93009299 
DE93009300 
DE93009301 

DE93009302 
DE93009303 
DE93009304 
DE93009305 
DE93009306 
DE93009308 
DE93009309 
DE93009310 
DE93009311 

DE93009312 
DE93009313 
DE93009315 
DE93009316 
DE93009317 
DE93009318 
DE93009319 
DE93009320 
DE93009323 
DE93009327 
DE93009328 
DE93009338 
DE93009341 

DE93009342 
DE93009343 
DE93009344 
DE93009345 
DE93009346 
DE93009348 


1058 


Report No. 


ANL/CMT/CP-78935 
ANL/CMT/CP-78937 
ANL/CMT/CP-77506 
ANL/PHY/CP-—79003 
ANL/BIM/CP-78938 
ANL/FC/CP-77545 
ORNL-6729/V1 
ORNL-6729/V2 
UCRL-JC—1 12396 
UCRL-JC—1 12499 
UCRL-JC—1 12924 
UCRL-JC—1 10681 
UCRL-JC—1 11333 
UCRL-JC—107577 
UCRL-CR-109547 
UCRL-JC—1 10486 
UCRL-JC—1 10464 
UCRL-JC—1 10768 
UCRL-JC—1 08830 
UCRL-JC—107697 
UCRL-JC—111340 
UCRL-JC—111611 
UCRL-JC—1 10949 
UCRL-JC—109267 
ORAU-92/F-64 
DOE/ER/01428-612 
DOE/ER/01428-561 
DOE/ER/01428-523 
DPW-53-1353 
DPW-53-1364 
DPW-53-1377 
DPW-53-1379 
UCRL-JC—1 10956 
UCRL-JC—111393 
UCRL-JC—105899 
UCRL-JC—111338 
UCRL-JC—109944 
UCRL-JC—109575 
UCRL-JC—107949 
UCRL-JC—1 11376 
UCRL-JC—102019 
UCRL-JC—1 11568 
UCRL-JC—1 11827 
UCRL-JC—1 09538 
UCRL-JC—1 10094 
UCRL-JC—1 11558 
UCRL-JC—1 11005 
UCRL-JC—109661 
UCRL-JC—1 10769 
UCRL-JC—1 09786 
UCRL-JC—105458 
UCRL-JC—109372 
UCRL-JC—108691 
UCRL-JC—1 11637 
UCRL-JC—1 11650 
CONF-910626—Absts. 
UCRL-JC—1 10700 
UCRL-ID—106477-Rev.1 
UCRL-JC—109480 
UCRL-JC—1 11550 
UCRL-JC—109999 
UCRL-CR-109690 
BNL-NUREG—48608 
BNL-48490 
PNL-SA-21117 
PNL-8501 
BNL-48140 
BNL-47691 
BNL-48496 
BNL-48453 
BNL-48456 
BNL-48534 
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Order No. 


DE93009349 
DE93009361 

DE93009373 
DE93009406 
DE93009409 
DE93009414 
DE93009415 
DE93009417 
DE93009418 
DE93009419 
DE93009420 
DE93009424 
DE93009426 
DE93009427 
DE93009429 
DE93009432 
DE93009437 
DE93009443 
DE93009449 
DE93009465 
DE93009466 
DE93009467 
DE93009468 
DE93009471 

DE93009472 


DE93009474 
DE93009478 
DE93009480 
DE93009482 
DE93009492 
DE93009493 
DE93009502 
DE93009503 
DE93009509 
DE93009510 
DE93009511 

DE93009514 
DE93009515 
DE93009516 
DE930095 17 
DE93009520 
DE93009521 

DE93009523 
DE93009524 
DE93009525 
DE93009527 
DE93009530 
DE93009537 
DE93009538 
DE93009539 
DE93009540 
DE93009543 
DE93009546 
DE93009548 
DES93009549 
DE93009550 
DE93009551 

DE93009552 
DE93009553 
DE93009555 
DE93009556 
DE93009557 
DE93009559 
DE93009561 
DE93009562 
DE93009566 
DE93009568 
DE93009569 
DE93009572 
DE93009577 


Report No. 


BNL-48505 
WHC-SA-1720 
DOE/ER/40641-2 
ORNUFTR-4457 
ORNL/FTR-4522 
LA-SUB-93-107 
LA-SUB-93-99 
LA-SUB-93-108 
WHC-SA-1721 
WHC-SA-1668 
WHC-SA-1771 
PNL-SA-21265 
WHC-SA-1825 
WHC-MR-0387-2 
WHC-SA-1662 
WHC-SA-1747 
DOE/ER-0580T 
UCRL-ID-110129 
UCRL-ID-111990 
DOE/UMTRA-400641-0000 
DOE/UMTRA-400655-0000 
DOE/UMTRA-400662-0000 
DOE/UMTRA-400730-0000 
DOE/UMTRA-400123-0000 
DOE/UMTRA-400504- 
0000/91 
WHC-EP-0603 
PNL-SA-21343 
PNL-SA-21283 
PNL-SA-21737 
DOE/EIA-0561 
DOE/EIA-0562 
IS-IPRT-8 
DOE/EIA-0538(92/93-21) 
SAND-92-1544 
SAND-90-1375/2 
SAND-90-1375/3 
UCRL-JC-113251 
UCRL-CR-113095 
UCRL-JC—1 10105 
UCRL-JC—1 10117 
UCRL-JC—109928 
UCRL-JC—1 11483 
UCRL-JC—1 11482 
UCRL-JC-1 10101 
UCRL-JC-111578 
UCRL-JC-1 10221 
UCRL-JC-111816 
BNL-48531 
BNL-48523 
BNL-NUREG-47994 
IS-IPRT-9 
UCRL-JC—109606 
UCRL-JC-1 12059 
UCRL-JC—1 10103 
UCRL-JC—1 10510 
UCRL-JC—1 09525 
UCRL-JC—1 11995 
UCRL-JC—1 10338 
UCRL-JC-112102 
UCRL-JC—1 10743 
UCRL-JC—1 10035 
UCRL-ID-109562 
CONF-930720-1 
ANL/CTD/CP-78758 
DOE/UMTRA-400645-0000 
ORNUFTR-4477 
ORNL/FTR-4521 
ORNL/FTR-4474 
ORNL/FTR-4478 
DOE/UMTRA-400504- 
0000/87 


Order No. 


DE93009583 
DE93009585 
DE93009593 


DE93009594 
DE93009595 


DE93009596 
DE93009598 
DE93009599 
DE93009600 
DE93009609 
DE93009611 
DE93009612 
DE93009621 
DE93009622 
DE93009623 
DE93009624 
DE93009625 
DE93009626 
DE93009627 
DE93009628 
DE93009629 
DE93009630 
DE93009631 
DE93009632 
DE93009633 
DE93009634 
DE93009635 
DE93009636 
DE93009638 
DE93009639 
DE93009640 
DE93009641 
DE93009643 
DE93009644 
DE93009660 
DE93009661 
DE93009662 
DE93009665 
DE93009666 
DE93009711 
DE93009712 
DE93009716 
DE93009717 
DE93009718 
DE93009719 
DE93009720 
DE93009722 
DE93009723 
DE93009724 
DE93009725 
DE93009727 
DE93009729 
DE93009731 
DE93009732 
DE93009733 


DE93009746 
DE93009748 


DE93009756 
DE93009759 
DE93009762 
DE93009777 
DE93009782 
DE93009783 
DE93009788 
DE93009790 
DE93009793 


Report No. 


SSCL-Preprint-199 
WSRC-RP-1346-Del. Ver. 
DOE/UMTRA-05051 8-0000- 
App.A-C 
DOE/UMTRA-05051 8-0000- 
App.D 
DOE/UMTRA-05051 8-0000- 
App.E 
FNAL/C—92/90 
FNAL/C—92/99 
FNAL/C—92/104 
FNAL/C—92/123 
GA-A-21210 
DOE/EH-0307 
DOE/DP-0113T 
KCP-613-5124 
SAND-—93-0061C 
SAND-93-0380C 
SAND-93-0381C 
SAND-—93-0211C 
SAND-—92-2152C 
SAND-—92-2182C 
SAND-93-0227C 
SAND-93-0346C 
SAND-—92-2847C 
SAND-—92-2365C 
SAND-—93-0072C 
SAND-93-0530C 
SAND-93-0428C 
SAND-93-0451C 
SAND-92-2792C 
SAND-92-2793C 
SAND—93-0416C 
SAND-92-2526C 
SAND-92-2183C 
RFP-4718 
RFP—4679 
DOE/FT R-93009660 
CONF-8909107-5 
CONF-9211101-7 
CONF-930701-1 
CONF-930401-10 
CONF-9209328-1 
CONF-921101-105 
CONF-921101—106 
CONF-930601—12 
CONF-9210335-1 
CONF-930502-6 
CONF-930304—12 
CONF-9211101-6 
CONF-930403-32 
CONF-921101-102 
CONF-921101-103 
CONF-930205-54 
CONF-921101-109 
SAND-—92-7339 
CONF-9209330-1 
DOE/SR/00001-T132- 
Del.Ver. 
DPSTSA-200-10-2- 
Suppl.2A-Rev.1-Del.Ver. 
DPSTSA-200-10-2- 
Suppl.2C-Rev.1-Del.Ver. 
DOE/ER/40441-5 
DOE/ER/141 80-2 
DOE/ER/25036-6 
ORNL/FTR-4427 
ORNL/FTR-4444 
ORNL/FTR-4501 
LA-SUB-—93-114 
DPSTSA-200-10-3 
K/TCD—1048 





Order No. 


DE93009796 
DE93009797 
DE93009800 
DE93009801 
DE93009802 
DE93009803 
DE93009804 
DE93009807 
DE9300981 1 
DE93009819 
DE93009820 
DE93009825 
DE93009826 
DE93009827 
DE93009829 
DE93009830 
DE93009831 
DE93009832 
DE93009833 
DE93009835 
DE93009836 
DE93009837 
DE93009839 
DE93009847 
DE93009851 
DE93009852 
DE93009854 
DE93009856 
DE93009859 
DE93009860 
DE93009861 
DE93009862 
DE93009863 
DE93009864 
DE93009865 
DES3009866 
DE93009871 
DE93009873 
DE93009877 
DE93009880 
DE93009884 
DE93009886 
DE93009887 
DE93009888 
DE93009889 
DE93009896 
DE93009897 
DE93009902 
DE93009904 
DE93009905 
DE93009908 
DE93009910 
DES93009911 
DE93009919 
DE93009920 
DE93009926 
DE93009928 
DE93009932 
DE93009939 
DE93009954 
DE93009955 
DE93009958 
DE93009959 
DE93009960 
DE93009961 
DE93009965 
DE93009971 
DE93009974 
DE93009977 
DE93009978 
DE93009979 
DE93009981 


Report No. 


SAND—93-0003C 
SAND-93-0304C 
SAND—93-0518C 
SAND—92-1245C 
SAND—93-0335C 
SAND-—93-0088C 
BNL-48629 
WSRC-RP-92-1361-Rev.1 
PNL-SA-21857 
DOE/ER-0585T 
DOE/NBB—0092T 
SAND-—92-2167C 
SAND-92-2497C 
SAND-93-0712C 
SAND—93-0382C 
SAND—92-1896C 
SAND-—92-2312C 
SAND-93-0531C 
SAND-92-2521C 
SAND-93-0591C 
SAND-93-0640C 
SAND—93-0589C 
SAND—92-0259C 
SAND-—92-2011C 
SAND-—92-1636C 
SAND-—93-0366C 
SAND—93-0595C 
SAND-—92-2029C 
SAND—92-2916C 
SAND-93-0668C 
SAND—93-0284C 
SAND—93-0341C 
SAND—92-2202C 
SAND-—93-0460C 
DOE/ER/61173-T1 
ERA-NRE-93-014 
ORNLUCSD/TM-288 
USGS-OFR-91-623 
UNI-960 
BNWL-SA-3160 
CONF-920953-—Absts. 
WSRC-IM-92-127 
WSRC-RP-93-226 
WSRC-RP-92-418 
WSRC-TR-92-73-Rev.1 
WSRC-MS-93-003 
WSRC-MS-—93-004 
WSRC-MS-93-134 
KCP-—613-5130 
EGG—10617-2171 
ANL/EAIS/TM-87 
EGG—10617-6091 
WSRC-TR-92-300 
RL-SEP-52 
RL-SEP-618-Del. 
ORNL/FTR-4415 
ORNL/FTR-4438 
ORNL/FTR-4405 
BNL-70244 
ANL/MCT/CP-77835 
ANL/EAIS/CP-78641 
ANL/FC/CP-—78692 
ANL-HEP-CP-92-100 
ANL-HEP-CP-92-101 
ANL/RA/CP-76759 
ANL/MCT/CP-77846 
ANL/ES/CP-78143 
ANL/EAIS/CP-77537 
HW-33533-RD 
HW-30473 
HW-30401-Vol.1-Rev.1 
HW-23562 


Order No. 


DE93009985 
DE93009986 
DE93009987 
DE93009991 
DE93009992 
DE93009993 
DE93009994 
DE93009995 
DE93009996 
DE93009997 
DE93009998 
DE93009999 
DE93010000 
DE93010008 
DE93010051 
DE93010052 
DE93010053 
DE93010054 
DE93010055 
DE93010056 
DE93010057 
DE93010058 
DE93010059 
DE93010060 
DE93010061 
DES93010079 
DE93010085 
DE93010087 
DE930100393 
DE93010094 
DE93010095 
DE9301 0096 
DE93010097 
DE93010098 
DE93010099 
DE93010100 
DE93010102 
DE93010103 
DE93010104 
DE93010107 
DE93010113 
DE93010114 
DE93010115 
DE93010116 
DE93010118 
DE93010119 
DE93010120 
DE93010127 
DE93010144 
DE93010151 
DE93010153 
DE93010154 
DE93010155 
DE93010156 
DE93010157 
DE93010165 
DE93010169 
DE93010173 
DE93010175 
DE93010176 
DE93010177 
DE93010178 
DE93010179 
DE93010181 
DE93010182 
DE93010183 
DE93010185 
DE93010187 
DE93010188 
DE93010190 
DE93010191 
DE93010192 


Report No. 


ANL/RA/CP-77255 
ANU/ES/CP-78917 
ANL-HEP-TR-93-14 
HW-53683 
HW-49777 
HW-48450-Del. 
HW-48447 
HW-43876-Del. 
HW-43343-Del. 
HW-40363-Del. 
HW-34351 
HW-34325 
HW-33842 
NREUTP-411-5455 
HW-56182-A 
HW-56697 
HW-58580 
HW-59644 
HW-60816 
HW-62729 
HW-64395 
HW-81170 
HW-76156 
HW-55801 
HW-65269 
DOE/ER/40587-1 
DOE/CE/40738-6 
DOE/ID/13042—-4 
LA-SUB-93-55/2 
DOE/UMTRA-400666-0000 
DOE/UMTRA-050424-0049 
DOE/UMTRA-400677-0000 
DOE/UMTRA-400675-0000 
DOE/UMTRA-400502-0000 
DPW-53-1423 
DPW-53-1414 
DPW-53-1450 
DPW-3794 
DPW-3797 
DPW-3821 
ANL/IFR/CP-77151 
ANL/IFR/CP-77128 
ANL/IFR/CP-78545 
WSRC-TR-91-629 
PNWD-1980-09-HEDR 
SREL—46 
DOE/EIA-0226(93/03) 
DOE/FTR-93010127 
DOE/ER/40402-5 
DOE/ER/61037-1 
DOE/FTR-93010153 
DOE/FTR-93010154 
DOE/FTR-93010155 
DOE/FTR-93010156 
DOE/FTR-93010157 
DOE/EIA-0380(93/03) 
PNL-SA-22014 
CONF-9208109-80 
DOE/FTR-93010175 
DOE/FTR-93010176 
DOE/FTR-93010177 
DOE/FTR-93010178 
DOE/FTR-93010179 
DOE/FTR-93010181 
DOE/FTR-93010182 
DOE/FTR-93010183 
DOE/S—0105 
BNWL-CC-1924 
KCP-613-5164 
PNL-8549 
DOE/EIA-0321 (90) 
DOE/EIA-0321 (90)/S 


Order No. 


DE93010195 
DE93010196 
DE93010200 
DE93010203 


DE93010204 
DE93010205 
DE93010206 
DE93010207 
DE93010208 
DE93010210 
DE93010211 

DE93010212 
DE93010213 
DE93010214 
DE93010215 
DE93010216 
DE93010217 
DE93010218 
DE93010219 
DE93010220 
DE93010221 

DE93010222 
DE93010223 
DE93010224 
DE93010225 
DE93010226 
DE93010227 
DE93010228 
DE93010230 
DE93010232 
DE93010236 
DE93010238 
DE93010239 
DE93010240 
DE93010241 

DE93010242 
DE93010250 
DE93010251 

DE93010255 
DE93010259 
DE93010264 
DE93010270 
DE93010273 
DE93010275 
DE93010276 
DE93010279 
DE93010281 

DE93010283 
DE93010284 
DE93010285 
DE93010286 
DE93010287 
DE93010288 
DE93010289 
DE93010291 

DE93010292 
DES3010293 
DE93010302 
DE93010303 
DE93010304 
DE93010305 
DE93010309 
DE93010311 

DE93010312 
DE93010313 
DE93010322 
DE93010323 
DE93010324 
DE93010325 
DE93010326 
DE93010328 


DE93010328 


Report No. 


DOE/ER/40614—25 
DOE/ER/40614-26 
DOE/ER/40427-—33-N92 
DOE/UMTRA-050506-0000- 
Vol.1 
DOE/UMTRA-—181 
DOE/UMTRA-—180 
DOE/UMTRA-178 
DOE/UMTRA-173 
DOE/UMTRA-—140 
DOE/EIA—0204(93/01) 
HW-30376 
HW-35589 
HW-36224 
HW-37033 
HW-43822-RD 
HW-45622 
HW-47043 
HW-50351-Del. 
HW-52340 
HW-55846 
HW-56392 
HW-57497 
HW-57638 
HW-—59900 
HW-60444-A 
HW-63562 
HW-641 64 
HW-78840 
HW-50000-Del. 
HW-64000-Del. 
DOE/NP/001 19-3-Vol.2 
DOE/NP/00119-T5 
DOE/NP/00119-T4 
DOE/NP/00119-T3 
DOE/ER/40333—122 
DOE/ER/40333—133 
DOE/ER/40333-134 
DOE/ER/40333—135 
LA—12487-T 
DOE/EIA-—0538(92/93-23) 
CONF-930403-36 
CONF-930446-—1 
CONF-930403-38 
CONF-930403—40 
CONF-930675—1 
CONF-930701-—4 
CONF-930403-50 
CONF-930202-8 
DOE/FTR-9301 0284 
DOE/FT R-93010285 
DOE/FT R-9301 0286 
DOE/FTR-9301 0287 
DOE/FTR-9301 0288 
DOE/FTR-9301 0289 
DOE/FTR-93010291 
DOE/FTR-9301 0292 
DOE/FTR-93010293 
DOE/ER/75700-T1 
DOE/ER/75700-T2 
DOE/ER/75700-T3 
DOE/ER/75700-T4 
CONF-9109447-3 
CONF-9111215-—2 
DOE/ET/51013—298 
DOE/ST-—0004 
DOE/UMTRA-—400673-0000 
DOE/UMTRA—400642-0000 
DOE/UMTRA-—150320-EADR 
DOE/UMTRA—150125-0006 
DOE/UMTRA-177 
ORNL/TM—12161 


a aaa Sa YT 
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DE93010341 


Order No. 


DE93010341 
DE93010345 
DE93010352 
DE93010361 
DE93010364 
DE93010365 
DE93010366 
DE93010367 
DE93010381 
DE93010384 


DE93010385 
DE93010386 
DE93010387 
DE93010388 


DE93010390 
DE93010391 
DE93010392 
DE93010393 
DE93010394 
DE93010395 
DE93010396 
DE93010401 
DE93010402 
DE93010403 
DE93010404 
DE93010405 
DE93010407 
DE93010409 
DE93010412 
DES3010415 
DE93010416 
DE93010420 
DE93010423 
DE93010424 
DE93010425 
DE93010426 
DE93010427 
DE93010429 
DE93010430 
DE93010433 
DE93010435 
DE93010437 
DE93010438 
DE93010439 
DE93010440 
DE93010441 
DE93010443 
DE93010446 
DE93010449 
DE93010452 
DE93010453 
DE93010455 
DE93010459 
DE93010460 
DE93010461 
DE93010465 


DE93010466 
DE93010469 
DE93010470 
DE93010471 
DE93010472 
DE93010473 
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Report No. 


CONF-930403-31 

CONF-930304—10 

DOE/UMTRA—050503-0000 

PNL-—8568 

PNL-—8566 

PNL-—8583 

PNL-—8565 

DOE/EH-0305 

WSRC-RP-93-778 

DOE/UMTRA-—050503-0000- 
Attach.2 

DOE/UMTRA-—050503-0000- 
Attach.3 

DOE/UMTRA-—050503-0000- 
Attach.4 

DOE/UMTRA-—050503-0000- 
Attach.5 

DOE/UMTRA—050503-0000- 
Attach.6 

DOE/UMTRA-—150308-GAME 

DOE/UMTRA-—150308-MITI 

DOE/UMTRA-—050128-0000 

DOE/UMTRA—050129-0000 

DOE/ER-0583T 

DOE/UMTRA-050127-0000 

DOE/UMTRA-—150126-0002 

DOE/FT R-93010401 

DOE/FTR-93010402 

DOE/FT R-93010403 

DOE/FT R-93010404 

LBL-33378 

LBL-33405 

LBL-33496 

LBL-33417 

LBL-33407 

LBL-32901-Rev. 

LBL-33206 

LBL-33520 

LBL-33517 

LBL-33249 

LBL-33454 

LBL-33327 

PNL-8582 

LBL-33557 

LBL-33349 

LBL-33473 

DOE/FT R-93010437 

LBL-32593 

LBL-—33603 

LBL-33299 

LBL-33412 

LBL-32367 

LBL-32246 

LBL-32323 

LBL-33186 — 

LBL-33488 

LBL-33108 

LBL-32482 

LBL-PUB-671 

LBL-32481 

DOE/UMTRA-—050515-0000- 
Vol.1 

DOE/UMTRA-—050515-0000- 
Vol.2-App.F 

DOE/UMTRA-—400653-0000 

DOE/UMTRA—400643-0000 

DOE/UMTRA—050508-0000- 
Attach.4 

DOE/UMTRA-—050508-0000- 
Attach.5 

DOE/UMTRA—050508-0000 


ERA Vol. 18, No. 7 


Order No. 

DE93010474 
DE93010475 
DE93010476 


DE93010477 
DE93010482 
DES93010434 


DE93010485 


DE93010486 
DE9301 0487 
DE93010488 
DE93010490 
DE93010491 
DE93010492 
DE93010493 
DE93010496 
DE93010502 
DE93010503 
DE93010512 
DE93010514 
DE93010516 
DE93010517 
DE93010526 
DE93010527 
DE93010534 
DE93010535 
DE93010536 
DE93010537 
DE93010538 
DE93010539 
DE93010540 
DE93010541 
DE93010542 
DE93010543 
DE93010544 
DE93010546 
DE93010547 
DE93010549 
DE93010550 
DE93010553 
DE93010554 
DE93010556 
DE93010557 
DE93010560 
DE93010561 
DE93010562 
DE93010563 
DE93010564 
DE93010565 
DE93010566 
DE93010567 
DE93010568 
DE93010570 
DE93010571 
DE93010575 
DE93010576 
DE93010577 
DE93010578 
DE93010579 
DE93010580 
DE93010581 
DE93010582 
DE93010583 
DE93010584 
DE93010585 


DE93010586 
DE93010587 


Report No. 


DOE/UMTRA-050508-0000- 
Attach.2 
DOE/UMTRA-050508-0000- 
Attach.3 
DOE/UMTRA-050508-0000- 
Attach.3-App.A 
DOE/DP-0116 
UCRL-ID—110709 
DOE/UMTRA-050508-0000- 
Attach.3-App.B 
DOE/UMTRA-050508-0000- 
Attach.3-App.C 
DOE/FTR-9301 0486 
DOE/FTR-93010487 
DOE/FTR-93010488 
DOE/FT R-93010490 
DOE/FTR-93010491 
DOE/FTR-93010492 
DOE/FTR-93010493 
DOE/ER/40321—12 
UCRL-JC—1 10862 
UCRL-CR-110410 
UCRL-CR-110408 
UCRL-JC—1 13259 
UCRL-JC—112718 
UCRL-JC—113139 
CONF-91 10476—Absts. 
DOE/ER/13456—47 
DOE/FT R-93010534 
DOE/FTR-9301 0535 
HW-15121 
HW-21450 
HW-31044 
HW-31488 
HW-32786 
HW-32960 
HW-33044 
HW-37437 
HW-35806 
HW-43749 
HW-—45045 
HW-57222 
HW-57328-Del. 
HW-61702 
HW-66646-Del. 
HW-38541 
HW-39792 
ORNL/TM-12284 
DOE/ER/40224—228 
DOE/ER/40224—243 
DOE/ER/40224—244 
DOE/ER/40614—19 
DOE/EIA—0538(92/93-25) 
LA-12511-MS 
LA-SUB-93-36/2 
ORNL/FTR-4201 
ORNL/FTR-4211 
ORNL/FTR-4207 
DPW-4267 
DPW-4263 
DPW-4251 
DPW-4036 
DPW-—4037 
DPW-4040 
DPW-4042 
DPW-4043 
DPW-4049 
DPW-—4051 
DOE/UMTRA-400324- 
0185R4 
DOE/UMTRA-182 
DOE/UMTRA-175 


Order No. 


DE93010588 
DE93010589 


DE93010590 
DE93010591 

DE93010592 
DE93010593 
DE93010595 
DE93010596 
DE93010597 
DE93010598 
DE93010599 
DE93010600 
DE93010605 
DE93010608 
DE93010610 
DE93010612 
DE93010613 
DE93010614 
DE93010616 
DE93010617 
DE93010618 
DE93010619 
DE93010620 
DE93010634 
DE93010637 
DE93010638 
DE93010639 
DE93010640 
DE93010641 

DE93010642 
DE93010643 
DE93010644 
DE93010645 
DE93010658 
DE93010659 
DE93010660 
DE93010661 

DE93010662 
DE93010663 
DE93010664 
DE9301 0666 
DE93010668 
DE93010674 
DE93010675 
DE93010676 
DE93010677 
DE93010678 
DE93010679 
DE93010680 
DE93010682 
DE93010683 
DE93010686 
DE93010687 
DE93010692 
DE93010693 
DE93010694 
DE93010695 
DE93010696 
DE93010697 
DE93010699 
DE93010700 
DE93010702 
DE93010703 
DE93010704 
DE93010705 
DE93010708 
DE93010709 
DE93010715 
DE93010717 
DE93010719 
DE93010723 


Report No. 


DOE/UMTRA-—400134-0000 
DOE/UMTRA-400325- 
0000R2 
DOE/UMTRA-150126-0010 
DOE/UMTRA-400680-0000 
DOE/UMTRA-400654-0000 
DOE/UMTRA-400651-0000 
DOE/UMTRA-400674-0000 
DOE/UMTRA-174 
DOE/UMTRA-~172 
DOE/UMTRA-179 
DOE/UMTRA-176 
LBL-33376 
PNL-—8558 
SAND-90-0234 
SAND-—92-0406 
SAND-92-2255 
DOE/FT R-93010613 
SAND-—92-2849 
SAND-93-0318 
SAND-93-8000 
SAND-—93-8208 
SAND-93-8225 
SAND-93-8226 
DOE/CE/40777-7 
DOE/CE/40777-11 
DOE/FT R-9301 0638 
DOE/FT R-93010639 
DOE/FT R-93010640 
DOE/FT R-9301 0641 
DOE/FT R-9301 0642 
DOE/FT R-9301 0643 
DOE/FT R-9301 0644 
DOE/FTR-93010645 
ANL/CMT/RP-79188 
ANL/BIM/CP-79174 
ANL/CMT/CP-76154 
ANL/MCT/CP-76429 
ANL/CMT/CP-77865 
ANL/MCT/CP-77794 
ANL/MCT/CP-—78794 
ANL/ES/CP-—79232 
ANL/CMT/CP-79222 
ANL/MCT/CP-79135 
ANL/MCT/CP-—76965 
RFP-4641 
SAND-92-2483C 
SAND-93-0670C 
SAND-93-0090C 
SAND-93-0705C 
SAND-93-0361C 
SAND-93-0260C 
SAND-93-0694C 
SAND-—93-0744C 
SAND-93-0892C 
SAND-92-2239C 
SAND-92-2113C 
LA-12443-T 
DOE/FTR-9301 0696 
LA-UR-93-764 
LA-UR-93-958 
LA-UR-93-946 
LA-UR-93-923 
LA-UR-93-922 
LA-UR-93-921 
LA-UR-93-919 
LA-UR-93-903 
LA-UR-93-895 
LA-UR-93-823 
LA-UR-93-796 
LA-UR-93-778 
LA-UR-93-600 





Order No. 


DES3010724 
DE93010725 
DE93010727 
DE93010728 
DE93010732 
DE93010734 
DE93010735 
DE9301 0736 
DE93010737 
DE93010738 
DE93010740 
DE93010741 
DE93010748 
DE93010749 
DE93010750 
DE93010753 
DE93010755 
DE93010757 
DE93010758 
DE93010759 
DE93010760 
DE93010763 


DE93010765 
DE93010773 
DE93010780 
DE93010782 
DE93010783 
DE93010784 
DE93010785 
DE93010786 
DE93010793 
DE93010797 
DE93010798 
DE93010799 
DE93010800 
DE93010808 
DE93010812 
DE93010815 
DE93010817 
DE93010819 
DE93010822 
DE93010825 
DE93010828 
DE93010829 
DE93010834 
DE93010835 
DE93010836 
DE93010838 
DE93010839 
DE93010840 
DE93010841 
DE93010842 
DE93010843 
DE93010844 
DE93010846 
DE93010847 
DE93010849 
DE93010850 
DE93010851 
DE93010854 
DE93010856 
DE93010857 
DE93010858 
DE9301 0861 
DE93010862 
DE9301 0863 
DE9301 0864 
DE93010869 
DE93010870 
DE93010872 
DE93010873 


Report No. 


LA-UR-93-1004 


LA-UR-—93-1088 
LA-UR-93-1065 
LA-UR-93-1059 
LA-SUB—93-144 
LA-SUB—93-153 
LA-SUB-93-135 
HW-68963 
EGG-NPR-—10624 
LA-SUB-—93-132 
LA-SUB—93-163 
DOE/UMTRA-400327-0000 
Y-2447 
DOE/UMTRA-050506-0000- 
Vol.2 
DOE/ER/40443-1 
DOE/PC/90099-T1 
DOE/FTR-93010780 
DOE/FTR-93010782 
DOE/FTR-93010783 
DOE/FTR-93010784 
DOE/FTR-93010785 
DOE/FTR-93010786 
EGG-M-92421 
EGG-M-92715 
EGG-M-92320 
EGG-M-92468 
EGG-M-92535 
EGG-M-92454 
LA-SUB—93-146 
LA-SUB—93-159 
LA-SUB—93-152 
CONF-930403-35 
CONF-930403-41 
CONF-9303111-3 
CONF-9201 137-- 
CONF-930403-34 
ORNL/TM-12319 
DOE/EH-0311 
GA-A-21203 
DOE/FTR-93010838 
DOE/FTR-93010839 
DOE/FTR-93010840 
DOE/FTR-93010841 
DOE/OR-01-1138-D1 
DOE/PC/90099-T3 
DOE/ER/45344-T1 
DOE/ER/60936-T1 
DOE/PC/90099-T2 
DOE/PC/92159-T1 
DOE/DP/00789-T289 
DOE/PC/92534-T1 
DOE/CE/34023-T1 
DOE/EIA—0538(92/93-24) 
BNL-47363 
BNL-NUREG-—48619 
BNL—48568 
BNL-48571 
BNL-48601 
BNL-48559 
BNL-—48620 
BNL-48720 
BNL-52366 
BNL-—48610 


Order No. 


DE93010877 
DE93010881 
DE93010882 
DE93010883 
DE93010885 
DE93010886 
DE93010887 
DE93010888 


DE93010889 


DE93010890 
DE93010891 
DE93010892 
DE93010893 
DE93010923 
DE93010925 
DE93010926 
DE93010927 
DE93010928 
DE93010938 
DE93010941 
DE93010944 
DE93010948 
DE93010953 
DE93010956 
DE93010972 
DE93010981 
DE93010983 
DE93010984 
DE93010985 
DE93010986 
DE93010987 
DE93010988 
DE93010989 
DE93010990 
DE93010991 
DE93010992 
DE93010993 
DE93010994 
DE93010997 
DE9301 1000 
DE9301 1004 
DE9301 1006 
DE93011009 
DE93011010 
DE93011011 
DE93011016 
DE9301 1020 
DE9301 1024 
DE9301 1025 
DE9301 1026 
DE9301 1027 
DE93011028 
DE9301 1030 
DE9301 1031 
DE9301 1033 
DE9301 1036 
DE93011040 
DE93011041 
DE9301 1043 
DE9301 1044 
DE9301 1046 
DE9301 1051 
DE9301 1057 
DE9301 1060 
DE9301 1061 
DE9301 1062 
DE9301 1063 
DE9301 1068 
DE9301 1069 
DE93011071 


Report No. 


BNL-48057 
LA—12314-MS 
K/D-5199-Pt.2 
K/D—5199-Pt.1-Rev.1 
DOE/OR-1051 
DOE/UMTRA-050520-0000 
DOE/UMTRA—050504-0039 
DOE/UMTRA-—050522-0000- 
Vol.1 
DOE/UMTRA—050522-0000- 
Vol.2 
PNL-8567 
PNL-8591 
UCRL-ID—112905 
ANL/NPR-90/024 
DOE/FTR-93010923 
DOE/FTR-93010925 
DOE/FT R-93010926 
DOE/FTR-93010927 
DOE/EIA—0538(92/93-22) 
BNL—48660 
PNL-8581 
DOE/EIA—0560(92) 
PNL-—8595 
SLAC-PUB-6064 
SLAC-PUB-6071 
DOE/ER/40146-4 
DOE/ER/60265-1 
DOE/ER/60265—4 
DOE/ER/60265-5 
DOE/ER/60265-6 
DPW-—4052 
DPW-—4060 
DPW-4169 
DPW-—4185 
DPW-4186 
DPW-4210 
DPW-4224 
DPW-4242 
DPW-—4247 
DPW-—4287 
DOE/ER/45415-7 
DOE/ER/40561—095 
DOE/ER/40561—077 
DOE/ER/40561—097 
DOE/ER/40561—096 
DOE/ER/40561—093 
SLAC-TN-92-2 
ANL/ESH/HP-$3/101 
DOE/EH/89181-1 
DOE/PC/88400-T 1 
DOE/PC/88400-T2 
BNL-70113 
BNL-70107 
BNL-—70105 
BNL-7102 
PNL-SA-—17776 
EGG—10617-2158 
LA-—12476-C 
DOE/WIPP-91-023 
DOE/ER/61202-2 
DOE/NV/10630—28-Add.1 
DOE/ER/52131-13 
DOE/NV-361 
DOE/FTR-9301 1057 
ORNL/FTR-4296 
ORNL/FTR-4278 
BNL-70133 
ORNL/FTR-4298 
DOE/iD—10400 
ORNL/FTR-4304 
ORNL/FTR-4294 


Order No. 


DE9301 1084 
DE9301 1088 
DE9301 1093 
DE9301 1095 
DE9301 1096 
DE9301 1097 
DE9301 1098 
DE93011099 
DE93011100 
DE93011102 
DE93011103 
DE93011106 
DE93011110 
DE93011115 
DE93011118 
DE93011123 
DE93011124 
DE93011125 
DE93011127 
DE93011128 
DE93011129 
DE93011131 
DE93011132 
DE93011133 
DE93011134 
DE93011135 
DE93011136 
DE93011137 
DE93011138 
DE93011140 
DE93011141 
DE93011142 
DE93011143 
DE93011145 
DE93011146 
DE9301 1147 
DE93011149 
DE93011150 
DE93011151 
DE93011152 
DE93011162 
DE93011166 
DE93011167 
DE93011168 
DE93011169 
DE93011171 
DE93011172 
DE93011173 
DE93011174 
DE93011175 
DE93011176 
DE93011178 
DE93011179 
DE93011180 
DE93011181 
DE93011182 
DE93011183 
DE93011184 
DE93011185 
DE93011186 
DE93011187 
DE93011188 
DE93011189 
DE93011190 
DE93011192 
DE93011193 
DE93011194 
DE93011195 
DE93011196 
DE93011197 
DE93011198 
DE93011199 


Report No. 


DE93011199 


ORNL/FTR-4187 


BNL-7097 


ORNL/FTR-4250 
ORNL/FTR-4295 
ORNL/FTR-4260 
ORNL/FTR-4268 
ORNL/CSD/FTR-4267 
ORNL/FTR-4272 
ORNL/FTR-4288 
ORNLU/FTR-4273 
ORNL/FT R-4286 
ORNL/FT R-4222 


BNL-70115 


DOE/ER/60663-1 
DOE/ER/75710-1 


DPW-4444 
DPW-4443 
DPW-4441 
DPW-4386 
DPW-4360 


WHC-SP-0856-Rev.1 


DPW-4338 
DPW-4328 
DPW-4309 
DPW-4071 
DPW-4087 
DPW-4117 


DPW-4136-A-Rev. 


DPW-4144 
DPW-4023 
DPW-4020 
DPW-4001 
DPW-3984 
DPW-3839 
DPW-3848 
DPW-3871 
DPW-3926 
DPW-3953 
DPW-3962 
DPW-3979 


UCRL-52000-93-1/2 


DPW-3670 
DPW-3672 
DPW-3674 
DPW-3679 
DPW-3695 
DPW-3701 

DPW-3704 
DPW-3711 

DPW-3718 
DPW-3719 
DPW-3730 
DPW-3736 
DPW-3745 
DPW-3765 
DPW-3768 
DPW-3770 
DPW-3787 
DPW-4878 
DPW-—4881 

DPW-4885 
DPW-4778 
DPW-4780 
DPW-4782 
DPW-4788 
DPW-4791 

DPW-4794 
DPW-4801 

DPW-4804 
DPW-4809 
DPW-—4905 
DPW-4874 
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DE93011205 


Order No. 


DE93011205 
DE9301 1206 
DE9301 1207 
DE93011208 
DE93011222 
DE93011224 
DE9301 1226 
DE93011227 
DE93011228 
DE93011229 
DE9301 1230 
DE9301 1231 

DE9301 1234 
DE9301 1235 
DE9301 1237 
DE9301 1238 
DE9301 1239 
DE9301 1240 
DE93011241 

DE93011243 
DE93011244 
DE93011245 
DE93011248 
DE93011250 
DE93011253 
DE9301 1254 
DE93011255 
DE9301 1257 
DE93011259 
DE9301 1263 
DE9301 1276 
DE93011281 

DES93011283 
DE9301 1287 
DE93011288 
DE93011290 
DE93011292 
DE9301 1296 
DE9301 1297 
DE9301 1298 
DE93011299 
DE9301 1356 
DE93011359 
DE9301 1360 
DE93011361 

DE93011362 
DE9301 1364 
DE93011368 
DE93011372 
DE9301 1373 
DE93011374 
DE93011375 
DE93011376 
DE93011377 
DE93011378 
DE93011379 
DE9301 1380 
DE93011381 
DE93011382 
DE9301 1383 
DE9301 1384 
DE9301 1385 
DE9301 1388 
DE9301 1389 
DE9301 1391 
DE9301 1392 
DE9301 1393 
DE9301 1394 
DE9301 1397 
DE9301 1402 
DE9301 1403 
DE9301 1406 


1062 


Report No. 


DPW-4829 
DPW-4822 
DPW-477 
DOE/ER-0574P 
CONF-920468— 
DOE/EH-0315 
FNAL-TM—1830 
SSCL-613 
SSCL-610 
SLAC-PUB-6073 
SLAC-PUB-6066 
DOE/ID/13074-T7 
SAND-92-2331 
PNL-—8557 
SAND—93-0151 
PNL-8571 
HW-30401 -Vol.5 
HW-36572 
ORNL/FTR-4248 
ORNL/FTR-4206 
ORNL/FTR-4241 
ORNL/FTR-4238 
DOE/EIA-0466(91) 
NIPER-671 
DOE/RL—92-20-Draft 
WHC-SP-0820 
DOE/RL-$3-13 
DOE/EH-0306 
DOE/ER/61219-2 
DOE/ER/40530—4 
WHC-SA-1770 
WHC-EP-0630 
DOE/ER/13585-T2 
ORNL/FTR-4108 
ORNL/FTR-4224 
ORNL/CSD/FTR-4235 
ORNUFTR-4179 
ORNL/FTR-4087 
WHC-EP-0623 
WHC-EP-0471-1 
WHC-SP-0615-Rev.3-Vol.1 
ORNL/FTR-4372 
IS-T-1536 
SSCL-Preprint-200 
SSCL-Preprint-201 
DOE/RL-92-04 
DOE/RL-—92-05 
DOE/EM-48063 
DOE/ER/61067—2 
DOE/ER/14288-1 
DOE/ER/14303—1 
DOE/ER/40525-6 
WHC-SD-EN-TP-020 
DOE/FT R-9301 1377 
DOE/FTR-9301 1378 
ORNL/FTR-4110 
ORNL/FTR-4126 
ORNL/FTR-4137 
ORNL/FTR-4111 
ORNL/FTR-4119 
ORNL/FTR-4101 
ORNL/FTR-4189 
DOE/NV-360 
SAND—90-2408 
ANL-92/46 
ORNL-TM—12278 
SAND-—92-2729 
DOE/LLW-71T 
DOE/MWIP-—2 
DOE/CE-0389T 
DOE/FE-0272 
LA-—12493-MS 
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Order No. 


DE93011407 
DE93011409 
DE93011410 
DE93011411 

DE93011412 
DE93011414 
DE93011415 
DE93011419 
DE9301 1420 
DE93011421 

DE9301 1422 
DE93011432 
DE9301 1433 
DE9301 1434 
DE93011435 
DE9301 1438 
DE93011441 

DE93011442 
DE93011458 
DE93011459 
DE9301 1466 
DE9301 1467 
DE9301 1476 
DE9301 1477 
DE93011478 
DE93011479 
DE9301 1480 

DE93011481 

DE9301 1482 
DE9301 1483 

DE9301 1484 

DE9301 1485 

DE9301 1486 
DE93011491 

DE9301 1492 
DE9301 1493 

DE9301 1495 
DE9301 1497 
DE93011499 
DE93011500 
DE93011501 

DE9301 1502 
DE93011503 
DE9301 1506 
DE93011512 
DE93011513 
DE93011514 
DE93011529 
DE9301 1535 
DE93011540 
DE9301 1541 

DE9301 1543 
DE9301 1544 
DE9301 1545 
DE9301 1546 
DE9301 1547 
DE9301 1548 
DE93011549 
DE9301 1551 
DE9301 1552 
DE93011558 
DE9301 1560 
DE9301 1565 
DE9301 1570 
DE93011573 
DE93011579 
DE9301 1582 
DE9301 1583 
DE9301 1590 
DE93011591 
DE9301 1597 
DE9301 1598 


Report No. 


DOE/EM-—0092P 
DOE/FT R-9301 1409 
DOE/FT R-9301 1410 
DOE/FT R-9301 1411 
DOE/FT R-9301 1412 
DOE/FT R-9301 1414 
DOE/FTR-9301 1415 
DOE/FTR-9301 1419 
DOE/FT R-9301 1420 
DOE/FT R-9301 1421 
DOE/FTR-9301 1422 
DOE/FTR-9301 1432 
DOE/FT R-9301 1433 
DOE/FT R-—9301 1434 
DOE/FT R-9301 1435 
DOE/CE/23810—12 
DOE/ER/20026-1 
DOE/ER/61437—1 
DOE/PC/90096—9 
ORNL/ATD—70 
DOE/EIA/TR-0565 
DOE/EIA—-0543(92/4Q) 
SAND—91-0625 
SAND-92-2442 
SAND-—92-2075 
SAND-92-1944 
SAND-92-1941 
SAND-92-2473 
SAND-—92-2627 
SAND-93-004 1 
SAND-93-0057 
SAND-93-0731 
SAND-93-8227 
FNAL-TM—1 835 
ANL-92/37 
PPPL-—2880 
PPPL-2894 
PPPL-—2889 
PPPL-2887 
PPPL-—2886 
PPPL-—2885 
PPPL-2881 
PPPL-2877 
DOE/PC/79654-T9 
DOE/PC/79654-T3 
DOE/PC/79654-T2 
DOE/PC/90049-T8 
DOE/CE/90024—11 
DOE/ER/40631—2 
DOE/PC/88920-T31 
DOE/PC/89772-T14 
DOE/FT R-9301 1543 
DOE/FT R-9301 1544 
DOE/FT R-9301 1545 
DOE/FT R-9301 1546 
ORNL/FTR-4566 
DOE/FTR-9301 1548 
DOE/FTR-9301 1549 
DOE/FTR-9301 1551 
DOE/FT R-9301 1552 
SAND-92-2857C 
IS-M-741 
LA-SUB-93-11/2 
LA-12533-T 
SAND-93-0600C 
SAND-93-0949C 
SAND-93-0937C 
DOE/MC/27364—93/C0185 
SAND-93-0878C 
SAND-93-0921C 
SAND-92-0501C 
DOE/FTR-9301 1598 


Order No. 


DE9301 1600 
DE9301 1604 
DE93011606 
DE93011610 
DE93011611 

DE93011613 
DE93011615 
DE9301 1620 
DE9301 1637 
DE9301 1638 
DE9301 1639 
DE9301 1642 
DE9301 1643 
DE93011645 
DE9301 1646 
DE9301 1653 
DE9301 1654 
DE9301 1656 
DE9301 1665 
DE9301 1670 
DE93011690 
DE9301 1696 
DE9301 1697 
DE9301 1698 
DE93011699 
DE9301 1701 

DE9301 1702 

DE93011704 
DE9301 1705 
DE9301 1706 
DE9301 1707 
DE93011709 
DE93011710 
DE93011712 
DE93011713 
DE93011717 
DE93011721 

DE93011724 
DE93011725 
DE93011726 
DE93011727 
DE9301 1734 
DE9301 1735 
DE93011736 
DE9301 1737 
DE93011738 
DE93011739 
DE93011740 
DE9301 1743 
DE9301 1745 
DE9301 1746 
DE9301 1747 
DE93011748 
DE93011749 
DE9301 1750 
DE93011752 
DE9301 1755 
DE9301 1756 
DE93011759 
DE93011760 
DE9301 1763 
DE9301 1764 
DE93011766 
DE93011767 
DE93011770 
DE93011771 
DE93011772 
DE93011775 
DE93011777 
DE9301 1780 
DES93011781 
DE9301 1788 


Report No. 


SAND-93-0483C 
ANL/EAIS/TM—S90 
DOE/EIA—0035 (93/03) 
DOE/ER/60727-2 
DOE/ER/401 94-6 
DOE/ER/13717-4 
DOE/ER/60883-3 
DOE/ER/60764—T1 
DOE/PC/89772-T15 
DOE/EIA-0540(91) 
ANL/OTWCR-1 
SAND-—93-8534C 
BNL-—40486-Rev.1/93 
BNL-NUREG-—48552 
NBL-327 
DOE/EH-0313 
DOE/NASA-50306-2 
DOE/ER/61198-T2 
ORNL/FTR-4418 
SAND-—93-0866C 
PNL-SA-19958 
DOE/EIS—0126-F-Vol.1 
DOE/EIS—0126-F-Vol.2 
WSRC-TR-92-513 
DOE/UMTRA-400135-0000 
WSRC-TR-93-01 1 
WSRC-TR-93-139 
WSRC-RP-92-1276 
WSRC-TR-92-549 
WSRC-TR-93-024 
WSRC-TR-92-494 
DOE/CE-0394 
PNL-8545-Vol.2 
UCRL-ID—111923 
UCRL-ID—112091 
UCRL-ID—112615 
UCRL-ID—113094 
UCRL-ID—113438 
LA-—12448-MS 
DOE/ER/13586-T2 
DOE/ER/60880-T1 
DOE/ER/12813-1 
ORNL/FTR-4411 
DOE/FTR-93011736 
DOE/FT R-9301 1737 
DOE/FTR-9301 1738 
BNL-70232 
ORNL/FT R-4425 
WSRC-TR-93-068 
DOE/AL/63805-T 1 
DOE/AL/63805-T 1-App. 
DOE/AL/63805-T3 
DOE/AL/63805-T2 
DOE/AL/63805-T2-App. 
DOE/ER/75839-1 
DOE/CE/15375-T1 
ANL/EAIS/CP—79230 
ANL-HEP-CP-93-23 
ANL-HEP-TR-93-15 
ANL/ASD/CP-79378 
ANL/PHY/CP-—79260 
ANL/PHY/CP-79433 
ANL/MSD/CP-77924 
ANL/CMT/CP-79279 
DOE/PC/90310-T9 
LA-—12508-T 
LA—12492-T 
WSRC-RP-92-1178 
WSRC-TR-92-557 
WSRC-RP-—92-1425 
WSRC-RP-92-1377 
WSRC-MS-92-379 





Order No. 


DE93011789 
DE9301 17390 
DE93011795 
DE93011799 
DE9301 1807 
DES301 1824 
DE93011829 
DE9301 1833 
DE9301 1834 
DE93011841 
DE93011852 
DE9301 1854 
DE93011865 
DE9301 1870 
DE9301 1872 
DE9301 1879 
DE9301 1880 
DE9301 1882 
DE9301 1885 
DE9301 1889 
DE9301 1892 
DE9301 1893 
DE9301 1896 
DE9301 1897 
DE93011898 
DE93011904 
DE93011905 
DE9301 1907 
DE93011910 
DE93011918 
DE93011919 
DE93011920 
DE93011921 

DE93011922 
DE93011924 
DE93011928 
DE9301 1929 
DE9301 1930 
DE93011933 
DE9301 1937 
DE9301 1938 
DE9301 1939 
DE9301 1940 
DE93011941 

DE9301 1946 
DE93011948 
DE93011949 
DE93011951 

DE9301 1953 
DE9301 1954 
DE9301 1956 
DE9301 1961 

DE9301 1962 
DE9301 1963 
DE9301 1966 
DE93011973 
DE93011974 
DE93011975 
DE93011976 
DE93011978 
DE93011979 
DE93011981 
DE93011983 
DE9301 1984 
DE93011985 
DE9301 1987 
DE93011995 
DE93011999 
DE93012000 
DE93012001 
DE93012004 
DE93012005 


Report No. 


ORNUTM-12312 
ANL/EAIS/TM-85 
ANL/EAIS—7 
DOE/ER/12820-T1 
DOE/ER/12819-1 
DOE/EIA-0538(92/93-26) 
ORNL-6744 

Y/EN-4857 

Y/EN-4856 
DOE/EIA-0520(93/03) 
DOE/EH-0312T 
PNL-8608 
CONF-930523-5 
RFP—4680 
UCRL-JC—109741 
UCRL-JC-111725 
UCRL-JC—110437 
UCRL-JC—1 10878 
UCRL-JC—1 13502 
UCRL-JC—113188 
UCRL-JC—109094 
UCRL-JC—109615 
UCRL-JC—109782 
UCRL-JC—1 10977 
UCRL-JC—113328 
WHC-EP-0616 
PNL-SA-21606 
PNL-SA-21726 
ANU/EAIS/TM-92 
DOE/ID/12945-T7 
DOE/ID/12945-T8 
DOE/ID/12945-3 
DOE/ID/12945—4 
DOE/ID/13040-117 
DOE/ER/13245-T2 
DOE/NV/10412—4 
DOE/ER/00038-3599 
DOE/ER/13511-7 
ORNL/FTR-4380 
WHC-EP-0501 -Rev.1-Draft 
WHC-EP-0627 
DOE/CE/15362-T6 
WHC-SA-1734 
UCRL-ID-106454-93-1 
UCRL-JC—106470 
UCRL-JC—112517 
UCRL-JC-109333 
UCRL-JC—113086 
UCRL-JC—111193 
UCRL-JC—111803 
UCRL-JC—112504 
PPPL-CFP-2802 
PPPL-CFP-2805 
PPPL-CFP-2811 
DOE-HDBK-1015/1-93 
KCP-613-5038 
KCP-613-5040 
ANL-93/8 

PPPL-2892 

PPPL-2897 

PPPL-2895 

PPPL-2884 

PPPL-2899 
DOE/FTR-9301 1984 
DOE/FTR-9301 1985 
ANL/APS/TB-13 
PATENTS-US—A7706831 
PATENTS-US—A7702527 
PATENTS-US—A7700813 
PATENTS-US—A7700290 
PATENTS-US-A7697042 
PATENTS-US—A7697041 


Order No. 


DE93012006 
DE93012007 
DE93012009 
DE93012010 
DE93012013 
DE93012014 
DE93012015 
DE93012017 
DE93012019 
DE93012020 
DE93012021 

DE93012022 
DE93012023 
DE93012024 
DE93012025 
DE93012026 
DE93012027 
DE93012028 
DE93012034 
DE9301 2039 
DE93012054 
DE93012055 
DE93012072 
DE93012076 
DE93012079 
DE93012083 
DE93012085 
DE9301 2086 
DE93012097 
DE93012098 
DE93012099 
DE93012101 

DE93012103 
DE93012104 
DE93012109 
DE93012126 
DE93012132 
DE93012134 
DE93012135 
DE93012148 
DE93012151 

DE93012154 
DE93012173 
DE93012180 
DE93012181 

DE93012190 
DE93012195 
DE93012200 
DE93012201 

DE93012202 
DE93012214 
DE93012215 
DE93012217 
DE93012219 
DE93012220 
DE93012221 

DE93012222 
DE93012223 
DE93012224 
DE93012225 
DE93012228 
DE93012229 
DE93012230 
DE93012231 
DE93012234 
DE93012235 
DE93012236 
DE93012237 
DE93012238 
DE93012239 
DE93012244 
DE93012247 


Report No. 


PATENTS-US—17697033 
PATENTS-US—A7697032 
PATENTS-US—A7696881 
PATENTS-US—A7694738 
PATENTS-US—A7690046 
PATENTS-US—A7689566 
PATENTS-US—A7689426 
PATENTS-US—A7689423 
PATENTS-US—A7685759 
PATENTS-US—A7685117 
PATENTS-US—A7683014 
PATENTS-US—A7683011 
PATENTS-US—A7682833 
PATENTS-US—A7682788 
PATENTS-US—A7681299 
PATENTS-US—A7681298 
PATENTS-US—A7681297 
PATENTS-US—A7681295 
DOE/AD-0028 

DPH-52 

DUN-850-4 

DUN-850-5 

PRD—102 

ES/ER/TM-54 
DOE/EIA-0380(93/04) 
LA-12541-MS 
GA-A-21264 
SAND-93-0187 
DOE/NBN-1 100-Vol.2 
DOE/NBM-1 100-Vol.3 
DOE/NBN-1 100-Vol.4 
DOE/NBM-—1 100-Vol.6 
DOE/ER/25129-T1 
DOE/ER/45378-T4 
DOE/ER/20033—1 
WSRC-TR-92-509 
WSRC-TR-92-583 
WSRC-MS-—$2-331 
WSRC-TR-92-375 
WSRC-TR-92-519 
WSRC-MS-—93-062 
DUN-—1010 
CONF-9108241—Absts. 
EGG-NRE-10644 
DOE-HDBK-1016/2-93 
DOE/ET/53088-592 
DOE/ID/12735—-T25 
DOE/DP/007839-T269 
DOE/DP/00789-T270 
DOE/DP/00789-T271 
DOE/DP/00789-T283 
DOE/DP/00789-T284 
DOE/DP/00789-T286 
DOE/DP/00789-T288 
DOE-HDBK-1016/1-93 
DOE-HDBK-1019/1-93 
DOE-HDBK-1015/2-93 
DOE-HDBK-—1019/2-93 
DOE-HDBK-—1017/1-93 
DOE-HDBK-1017/2-93 
DOE/ER/45257-T2 
DOE/IE/10955-T2 
DOE/ER/13230—-T2 
DOE/ER/13612-6 
DOE/ER/40346-6 
DOE/ER/45354-3 
DOE/ER/61029-13 
DOE/ER/12119-2 
DOE/ER/53301—2 
DOE/ER/13242-9 
BNL-70205 
ORNL/FTR-4367 


Order No. 


DE93012249 
DE93012252 
DE93012255 
DE93012259 
DE93012262 
DE93012266 
DE93012267 
DE93012268 
DE93012269 
DE93012270 
DE93012271 

DE93012272 
DE93012274 
DE93012275 
DE93012276 
DE93012277 
DE93012278 
DE93012279 
DE93012280 
DE93012281 

DE93012285 
DE93012286 
DE9301 2287 
DE9301 2288 
DE93012289 
DE93012290 
DE93012291 

DE93012292 
DE93012293 
DE93012294 
DE93012295 
DES3012296 
DE93012300 
DE93012323 
DE93012324 
DE93012325 
DE93012326 
DE93012327 
DE93012328 
DE93012329 
DE9301 2338 
DE93012353 
DE93012358 
DE93012365 
DE93012366 
DE9301 2367 
DE93012386 
DE9301 2387 
DE93012390 
DE93012402 
DE93012404 
DE93012416 
DE93012420 
DE93012421 

DE93012429 
DE93012430 
DE93012431 

DE9301 2432 
DE93012433 
DE93012434 
DE93012435 
DE93012436 
DE93012437 
DE93012440 
DE93012442 
DE93012446 
DE93012448 
DE93012451 
DE93012452 
DE93012455 
DE93012456 
DE93012457 


DE93012457 


Report No. 


DOE/FTR-93012249 
DOE/FTR-93012252 
DOE/BP-2016 
NIPER-679 
DOE/PC/88912-T20 
DOE/PC/90302-T6 
DOE/PC/89663-T9 
DOE/CE/15533-T5 
DOE/ER/60448-T6 
DOE/ER/13282-T2 
DOE/PC/90366-T5 
DOE/PC/89879-T12 
DOE/PC/90545-TS 
DOE/PC/390550-TS 
DOE/PC/89774-T8 
DOE/PC/30291-T11 
DOE/PC/91284-T2 
DOE/PC/91284-T3 
DOE/PC/90292-T9 
DOE/PC/90292-T8 
DOE/PC/91299-9 
DOE/PC/91301-6 
DOE/PC/88921-14 
DOE/PC/88921-15 
DOE/ER/13896-5 
DOE/ER/40640-2 
DOE/ER/45095-7 
DOE/ER/60577-5 
DOE/ER/61022-3 
DOE/ER/13537-8 
DOE/CH/10402-22 
DOE/MC/28080-3239 
SSCL-Preprint-231 
DOE/ER/40723-1 
DOE/ER/61480-1 
DOE/ER/14282-1 
DOE/ER/40635-1 
DOE/ER/61464—1 
DOE/ER/13965—5 
DOE/ER/14125-3 
CONF-921267-1 
ORNL/FTR-4395 
ORNL/FTR-4401 
SR/H-525 
DOE-TSL-—1-93 
HW-34868-Ch.17 
SAND-—92-2760 
UCRL-ID—111386 
UCRL-ID—112607 
DOE/PC/89877-T1 
DOE/CE/40738-T6 
K/CG-1077/V2 
SR/H-526 
SR/H-527 
ORNL/M—1861 
ORNL/M—12212 
ORNL/M-—1862 
ORNL/M-—1860 
DOE/DP/10754—1 
DOE/BP/08212-T1 
DOE/BP/08212-T2 


DOE/BP/08212-T3-Vol.1 
DOE/BP/08212-T3-Vol.2 


UCRL-ID—110863 
UCRL-ID—111061 
UCRL-ID—109416 
UCRL-ID—109153 
SAND-92-0589 
UCRL-ID—113450 
DOE/PC/90363-T8 
DOE/PC/90293-T8 
DOE/PC/91058-T5 
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DE93012458 


Order No. 


DE93012458 
DE93012459 
DE93012460 
DE93012461 
DES93012462 
DE9301 2463 
DE93012464 
DE93012465 
DE93012466 
DE93012467 
DE93012468 
DE93012469 
DE93012470 
DE93012471 

DE93012472 
DE9301 2473 
DE93012474 
DE93012506 
DE93012508 
DE93012509 
DE93012512 
DE93012514 
DE93012516 
DE93012518 
DE93012534 
DE93012554 
DE93012555 
DE93012556 
DE93012557 
DE93012558 
DE93012559 
DE93012561 

DE93012562 
DE93012566 
DE93012567 
DE93012568 
DE93012612 
DE93012620 
DE93012628 
DE9301 2686 
DE93012726 
DE93012727 
DE93012728 
DE93012729 
DE93012748 
DE93012766 
DE93012767 
DE93012777 
DE93012782 
DE93012784 
DE93012785 
DE93012794 
DE93012795 
DE93012797 
DE93012801 

DE93012802 
DE93012803 
DE93012818 
DE93012819 
DE93012823 
DE93012833 
DE93012834 
DE93012835 
DE93012873 
DE93012874 
DE93012918 
DE93012920 
DE93012930 
DE93012931 
DE93012932 
DE93012933 
DE93012934 


1064 


Report No. 


DOE/PC/91161-T4 
DOE/PC/91161-T3 
DOE/PC/91297-6 
DOE/PC/91303-T5 
DOE/PC/91289-T5 
DOE/PC/91338-T2 
DOE/PC/931030-T2 
DOE/PC/30365-T3S 
DOE/PC/390288-T9 
DOE/PC/89769-T13 
DOE/PC/91055-T2 
DOE/PC/91055-T1 
DOE/PC/90044—9 
DOE/PC/9031 1-10 
DOE/PC/91052-5 
DOE/PC/92151-T1-Rev.A 
DOE/EIA—-0538(92/93-28) 
ORNL-6737 
ORNL/TM-12203 
DOE/OR/21400-T474 
ORNUTM-12193 
ORNL-6735 
ORNL/TM-12291 
ORNL/Sub-89-95915/2 
DOE/OR/21428-T1 
DOE/ER/13939—4 
DOE/ER/14132-3 
DOE/ER/13666-6 
DOE/ER/757 13-1 
DOE/PC/92550-1 
DOE/PC/92526-T1 
DOE/PC/92160-T 1 
DOE/PC/92150-T1 
DOE/PC/92530-T2 
DOE/PC/32108-T1 
DOE/PC/92110-T1 
WHC-MR-0391 
DOE/RL-92-71 
LA-UR-93-1179 
DOE/ER/13640-6 
ORNL/TM-12329 
USGS-OFR-92-343 
ORNU/ATD-67 
LA-UR-93-1571 
LA-UR-93-1477 
ANL/EAIS/TM-91 
SAND-93-8228 
FNAL-TM—1833 
ORNL/TM-12219 
CONF-9209221-— 
DPSP-—55-454-2 
WSRC-RD-92-002-Rev.2 
WSRC-TR-92-603 
WSRC-RP-92-1273 
DOE/MC/26042-3222 
DOE/BC/14650-11 
DOE/BC/14444-14 
WSRC-TR-92-565 
WSRC-RP-93-320 
ORNL/TM-12288 
EMO-1101 
WSRC-TR-93-086 
SAND-93-0478 
ANL/EAIS/TM-93 
BNL-52360 
LA-SUB-93-175 
LA-SUB—93-182 
DOE/ER/45417-4 
DOE/ER/14221-2 
DOE/ER/14178-2 
DOE/ER/13266-T4 
DOE/ER/40694—2 
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Order No. 


DE93012946 
DE93012947 
DE93012951 

DE93012955 
DE93012971 

DE93012989 
DE93012991 

DE93012993 
DE93013000 
DE93013008 
DE93013010 
DE93013022 
DE93013054 
DE93013055 
DE93013056 
DE93013057 
DE93013058 
DES93013060 
DE93013061 

DE93013062 
DE93013063 
DES93013065 
DE93013066 
DE93013067 
DE93013069 
DE93013070 
DE93013072 
DE93013082 
DE93013099 
DE93013102 
DE93013106 
DE93013108 
DE93013111 

DE93013112 
DE93013113 
DE93013114 
DE93013115 
DE93013116 
DE93013117 
DE93013118 
DE93013127 
DE93013130 
DE93013137 
DE93013139 
DES93013140 
DE93013142 
DE93013144 
DES3013152 
DE93013155 
DE93013169 
DE93013172 
DE93013175 
DE93013177 
DE93013178 
DE93013181 

DE93013183 
DE93013225 
DE93013228 
DE93013229 
DE93013233 
DE93013240 
DE93013244 
DE93013245 
DE93013248 
DE93013250 
DE93013258 
DE93013260 
DE93013261 
DE93013262 
DE93013264 
DE93013269 
DE93013276 


Report No. 


DOE/ID/13042-18 
DOE/ID/13042-22 
DOE/ID/13042—13 
DOE/ID/13042-17 
DOE/ER/75708-T1 
DOE/ER/40728-1 
WINCO-1113 
DOE/ER/13547—4 
UCRL-ID—112576 
ORNL/FTR-4358 
ORNUFTR-4329 
SR/H-536 
DOE/PC/88881—T16 
DOE/PC/88881—T18 
DOE/PC/88881—T 17 
DOE/PC/92150-T2 
DOE/PC/88697-T7 
DOE/PC/90308-8 
DOE/PC/91308-6 
DOE/PC/89773—12 
DOE/PC/92147-1 
DOE/PC/89652-T9 
DOE/PC/79796-T32 
DOE/PC/90548-T8 
DOE/PC/90363-T9 
DOE/PC/89786-T15 
DOE/PC/90310—-T10 
DOE/CE/23810-5 
UCRL-ID—112222 
UCID—1 13435 
KCP-613-5113 
PNL-8584 
PNL-—8647 
PNL—8536 
ANL/EAIS/TM-94 
KCP-—613-5044 
KCP-—613-5039 
KCP-613-5045 
KCP-613-5042 
KCP-613-4984 
DOE/ER/40713-1 
DOE/ER/20025-1 
DOE/ER/14049-—4 
DOE/ER/40224—247 
DOE/ER/45437-2 
DOE/CE/27504—14 
DOE/ER/53263—28 
DOE/BC/14474-13 
DOE/BC/1 4600-47 
BNL-4884 1 
DOE/ER/13530-3 
DOE/PC/90283-T1 
DOE/PC/92208-T1 
DOE/ER/60265-T1 
DOE/ER/13812-T2 


UCRL-MA-—108968-Rev.1 


DOE/ER/13346-T2 
DOE/ER/13218-29 
DOE/ER/25006-7 
DOE/ER/14064—T1 
DOE/ER/45202-T1 
DOE/ER/60693—-T2 
DOE/ER/60693-T3 
DOE/ER/13530-6 
DOE/ER/13530—2 
DOE/ER/13403-5 
DOE/ER/13570-7 
DOE/ER/52139-91 
DOE/ER/60545—4 
DOE/R6/99202-T2 
DOE/CE/15500-T2 
DOE/PR-0043 


Order No. 


DE93013294 
DE93013297 
DE93013302 
DE93013306 
DE93013310 
DE93013311 

DE93013328 
DE93013329 
DE93013333 
DE93013334 
DE93013335 
DE93013337 
DE93013346 
DE93013355 
DE93013357 
DE93013359 
DE93013361 

DE93013362 
DE93013364 
DE93013365 
DE93013368 
DE93013369 
DE93013370 
DE93013371 

DE93013372 
DE93013377 
DE93013382 
DE93013390 
DE93013392 
DE93013402 
DE93013528 
DE93013533 
DE93013536 
DE93013539 
DE93013543 
DE93013544 
DE93013592 
DE93013604 
DE93013605 
DE93013606 
DE93013608 
DE93013609 
DE93013610 
DE93013611 

DE93013612 
DE93013613 
DE93013615 
DE93013618 
DE93013624 
DE93013625 
DE93013627 
DE93013628 
DE93013629 
DE93013630 
DE93013631 

DE93013633 
DE93013634 
DE93013635 
DE93013636 
DE93013637 
DE93013639 
DE93013640 
DE93013641 
DE93013642 
DE93013643 
DE93013644 
DE93013645 
DE93013646 
DE93013651 
DE93013704 
DE93013705 
DE93013707 


Report No. 


DOE/ER/14313-1 
DOE/ER/13991—2 
DOE/CE/15467-T1 
UCRL-ID—108558 
UCRL-ID—111838 
UCRL-ID—111855 
DOE/ER/14020—-4 
DOE/ER/13214—10 
DOE/ER/45131-T2 
DOE/ER/60874—4 
DOE/ER/45396—4 
DOE/ER/45373-5 
UCRL-JC—111540 
DOE/ER/13950-T2 
DOE/OR/22030-T1 
DOE/CE/15497-T4 
DOE/MC/25 168-3290 
DOE/MC/25 168-3289 
DOE/DP/40092-1 
DOE/DP/40092-2 
DOE/DP/40092-5 
DOE/DP/40092-6 
DOE/DP/40092-7 
DOE/DP/40092-8 
DOE/DP/40092-9 
DOE/ER/53267-6 
DOE/ER/13299-9 
DOE/ER/14268—1 
DOE/ER/14269-1 
DOE/ET/10815—200 
DOE/ID/13167-T1 
DOE/CE/15415-T3 
DOE/ER/40726-T1 
DOE/ER/14251-1 
DOE/ER/20004-T1 
DOE/IN/00534—-T1 
DOE/PC/92542-T1 
DOE/PC/92106-T1 
DOE/PC/92176-T1 
DOE/PC/92149-T1 
DOE/PC/91054-T3 
DOE/PC/91053—-T3 
DOE/PC/90287-T10 
DOE/PC/92535-T2 
DOE/PC/92525-T2 
DOE/PC/91307-T7 


DOE/PC/90546-T6-Vol.1 
DOE/PC/90546-T7-Vol.1 


DOE/PC/92521-T5 
DOE/PC/92521-T6 
DOE/PC/92521-T8 
DOE/PC/92521-T9 
DOE/PC/92521-T10 
DOE/PC/92521-T11 
DOE/PC/92521-T12 
DOE/PC/92521-T14 
DOE/PC/92521-T15 
DOE/PC/92521-T16 
DOE/PC/92521-T17 
DOE/PC/92521-T18 
DOE/PC/92521-T20 
DOE/PC/92521-T21 
DOE/PC/92521-T22 
DOE/PC/92521-T23 
DOE/PC/92521-T24 
DOE/PC/92521-T25 
DOE/PC/92521-T26 
DOE/PC/92521-T27 
DOE/ID/13133-5 
DOE/ER/13554-T1 
DOE/ER/45130-8 
DOE/ER/45252-6 





Order No. 


DE93013780 
DE93013782 
DE93013862 
DE93013864 
DE93013867 
DE93013872 
DE93013927 
DE93013966 
DE93013967 
DE93013968 
DE93013973 
DE93013979 
DE93013986 
DE93013991 
DE93013992 
DE93013995 
DE93013998 
DE93014085 
DE93014096 
DE93611117 
DE93614211 
DE93615478 
DE93615517 
DE93616102 
DE93617052 
DE93617258 
DE93617578 
DE93617626 


DE93617627 
DE93617628 


DE93617871 
DE93617883 
DE93618119 
DE9361 8563 
DE9361 8630 
DE93620443 
DE93620722 
DE93620723 
DE93620726 
DE93620729 
DE93620730 
DE93620731 
DE93621287 
DE93621305 
DE93622007 
DE93622008 
DE93622009 
DE93622049 
DE93622068 
DE93622078 
DE93622123 
DE93622202 
DE93622212 
DE93622213 
DE93622236 
DE93622239 
DE93622255 
DE93622258 
DE93622263 
DE93622305 
DE93622310 
DE93622313 
DE93622320 
DE93622323 
DE93622342 
DE93622343 
DE93622416 
DE93622453 
DE93622507 


Report No. 


DOE/ER/75840-1 
DOE/ER/53287-1 
DOE/ER/13339-8 
DOE/ER/52147-6 
DOE/DP/70060—2 
DOE/ER/53217-T1 
DOE/NV/10845—-T9 
DOE/NV/10845—-T7 
DOE/NV/10845—-T6 
DOE/NV/10845—T5 
DOE/ER/13729-5 
DOE/ER/45211-22 
DOE/ER/45307-5 
DOE/MC/27227-3345 
DOE/MC/28162-3352 
DOE/MC/28080—-3350 
DOE/MC/27115-3343 
DOE/ER/20029—1 
DOE/ER/20087-1 
NEI-DK-970 
INFO-—0373 
OEFZS-—4641 
RR-92-2 
CDM/LA-31 
IC—92/366 
STRIPA-TR—92-18 
NEI-SE-101 
IAEA-INFCIRC— 
254(Add.17)E/F/R/S 
IAEA-INFCIRC—254-Rev.1- 
Pt.1-Add.1 
IAEA-INFCIRC—254-Rev.1- 
Pt.2-Add.1 
LRP—464/92 
PINSTECH-NPD-131 
CEA-LNS-Ph-92-26 
DOE-HMIP-RR-92.094 
INIS-mf—13461 
VAEC-C—006 
BHR-66 
INIS-BR-3114 
SKB-TR-92-21 
YJT-92-17 
YJT-—92-18 
YJT-92-19 
SKB-PLAN—92 
NUTEK-R-92-41 
AECS-C/SDB-50 
ANSTO-E-697 
INIS-mf—13496 
AECS-PR/RSS—49 
INIS-mf—13508 
CEA-R-5620 
INIS-BR-3071 
CEA-R-5625 
ANSTO-E-702 
ANSTO-E-707 
ANSTO-E-6$3 
IC—93/16 
AECS-G/RSS-47 
AECS-G/RGFW-14 
INIS-mf—13466 
INIS-mf—13509 
INIS-mf—13504 
INIS-mf-13184 
SCPRI-RM—11-1992 
INIS-mf—13505 
Riso-M—2849/EN 
Riso-R-646/DA 
INIS-mf—13500 
INIS-mf-13499 
INIS-mf—13506 


Order No. 


DE93622510 
DE93622511 

DE93622512 
DE93622513 
DE93622514 
DE93622515 
DE93622516 
DE93622517 
DE93622518 
DE93622521 

DE93622522 
DE93622542 
DE93622545 
DE93622628 
DE93622629 
DE93622630 
DE93622663 
DE93622698 
DE93622710 
DE93622713 
DE93622728 
DE93622828 
DE93622833 
DE93622837 
DE93622850 
DE93622851 

DE93622852 
DE93622853 
DE93622854 
DE93622855 
DE93622856 
DE93622857 
DE93622858 
DE93622859 
DE93622860 
DE93622861 

DE93622862 
DE93622863 
DE93622864 
DE93622865 
DE93622866 
DE93622896 
DE93622897 
DE93622898 
DE93622899 
DE93622901 

DE93622902 
DE93622903 
DE93622904 
DE93622905 
DE93622906 
DE93622935 
DE93622942 
DE93622954 
DE93622956 
DE93622957 
DE93622958 
DE93622963 
DE93622969 
DE93622971 

DE93622972 
DE93622973 
DE93622974 
DE93622999 
DE93623001 
DE93623002 
DE93623003 
DE93623004 
DE93623007 
DE93623015 
DE93623019 
DE93623020 


Report No. 


CRN-VIV—100 
CRN-VIV—105 
CRN-VIV—106 
CRN-VIV—107 
CRN-VIV—108 
CRN-VIV—109 
CRN-VIV—110 
CRN-VIV—111 
CRN-92-54 
IPNO-DRE-92-14 
IPNO-DRE-92-19 
ANSTO-E-703 
INIS-mf—13501 
IPNO-DRE-92-10 
LIYaF—1700 
PCCF-T-92-06 
CRN-92-55 
UM-P-—92/51 
INIS-XN—435 
INIS-mf—1351 1 
NEI-DK-1039 
INIS-GB—466 
Riso-R-—652/EN 
INIS-mf-13507 
IC—91/402 
IC—91/403 
IC—92/317 
IC—93/14 
IC—93/21 
IC—93/29 

IC—93/3 

IC—93/30 
IC—93/32 
IC—93/34 
IC—93/35 

IC—93/4 

IC—93/8 

IC—93/9 
UM-P—92/60 
UM-P-—92/61 
UM-P—92/93 
IC—92/319 
IC—92/370 
iC—93/22 
\C—93/27 
UM-P—92/52 
EFI-—1313-8-91 
IC—93/13 
IC—93/33 

IC—93/5 
UM-P-—92/90 
UM-P-92/38 
IC—93/20 
ISN—92-100 
UM-P-—92/63 
UM-P-—92/66 
UM-P-—92/83 
IC—93/26 
IC—93/31 
LIYaF—1644 
ANU-P-1115 
IC—93/24 
UM-P-—92/62 
UM-P-92/91 
IPNO-DRE-92-05 
IPNO-DRE-92-17 
IPNO-DRE-92-23 
IPNO-DRE-92-24 
IPNO-DRE—92-06 
IPNO-DRE-92-20 
ANU-P—1 107 
UM-P-—92/101 


Order No. 


DE93623034 
DE93623036 
DE93623045 
DE93623049 
DE93623061 
DE93623063 
DE93623064 
DE936231 22 
DE936231 23 
DE93623124 
DE936231 84 
DE936231 85 
DE93623189 
DE93623190 
DE93623191 
DE93623192 
DE93623203 
DE93623204 
DES3623205 
DE93623209 
DE93623212 
DE93623249 
DE93623251 
DE93623262 
DE93623265 
DE93623272 
DE93623300 
DE93623306 
DE93623307 
DE93623325 
DE93623326 
DE93623345 
DE93623353 
DE93623361 
DE93623370 
DE93623381 
DE93623382 
DE93623383 
DE93623389 
DE93623390 
DE93623391 
DE93623392 
DE93623393 
DE93623397 
DE93623398 
DE93623399 
DE93623414 
DE93623415 
DE93623442 
DE93623443 
DE93623483 
DE93623484 
DE93623499 
DE93623500 
DE93623501 
DE93623502 
DE93623506 
DE93623507 
DE93623508 
DE93623509 
DE93623510 
DE93623511 
DE93623512 
DE93623513 
DE93623514 
DE93623515 
DE93623516 
DE93623517 
DE93623518 
DE93623519 
DE93623520 
DE93623525 


DE93623525 


Report No. 


LIYaF—1726 

LNS—167 

LAMP-93/1 

ESM-48 

IC—93/6 

INIS-mf—13513 

LRP—465/92 

LRP—468/92 

LRP-—470/92 

Riso-R—663/EN 

LRP-—461/92 

LRP—469/92 

IC—93/15 

IC—93/17 

IC—93/18 

IC—93/7 

IC—93/36 
AECS-PH/FRSR-62 
IPNO-DRE-92-13 
KU-HCOE-FL2-R-92-05 
Riso-R—642/EN 
ECN-RX—92-044 
SKB-TR-92-13 
BARC—1992/E/018 
CNIC--00642 

CNIC—00626 

CNIC—00612 

CNIC—00614 
SKB-TR-92-27 
CNIC—00598 

CNIC—00601 
BARC—1992/E/022 
SKB-TR-92-30 
Riso-R-621(EN) 
CNIC—00587 
SKB-TR-92-23 
SKB-TR-92-25 
SKB-TR-92-32 
CNIC—00546 

CNIC—00616 

CNIC—00624 
ECN-RX-—92-053 
INIS-GB-—473 
SKB-TR-92-31 

NEI-NO-331 

CNIC—00635 

CNIC—00585 

CNIC—00613 

CNIC—00548 

CNIC—00563 

CNIC—00528 

CNIC—00607 
IAEA/UNDP-THA/85/004-TR 
IAEA/UNDP-THA/85/004-23 
IAEA/UNDP-THA/85/004-24 
IAEA/UNDP-THA/85/004-25 
IAEA/UNDP-INS/88/013-16 
IAEA/UNDP-INS/88/013-17 
IAEA/UNDP-INS/88/013-20 
IAEA/UNDP-INS/88/013-21 
IAEA/UNDP-INS/88/013-22 
IAEA/UNDP-INS/88/013-23 
IAEA/UNDP-INS/88/013-24 
IAEA/UNDP—RAS/89/044-01 
IAEA/UNDP-RAS/89/044-02 
IAEA/UNDP-RAS/89/044-03 
IAEA/UNDP-RAS/89/044-04 
IAEA/UNDP-RAS/89/044-05 
IAEA/UNDP-RAS/89/044-06 
IAEA/UNDP-RAS/89/044-07 
IAEA/UNDP-RAS/89/044-08 
IAEA/UNDP-INS/88/013-18 


ERA Vol. 18, No. 7 1065 





DE93623526 


Order No. 


DE93623526 
DE93623527 
DE93623528 
DE93623543 
DE93623559 
DE93623560 
DE93623580 
DE93623581 
DE93623582 
DE93623616 
DE93623617 
DE93623634 
DE93623635 
DE93623698 
DE93623729 
DE93623730 
DE93623731 
DE93623732 
DE93623733 
DE93623738 
DE93623741 
DE93623758 
DE93623759 
DE93623760 
DE93623762 
DE93623768 
DE93623773 
DE93623774 
DE93623775 
DE93623780 
DE93623781 
DE93623782 
DE93623784 
DE93623785 
DE93623810 
DE93623812 
DE93623813 
DE93623814 
DE93623815 
DE93623816 
DE93623817 
DE93623831 
DE93623855 
DE93623856 
DE93623867 
DE93623877 
DE93623878 
DE93623898 
DE93623899 
DE93623907 
DES93623908 
DE93623911 
DE93623912 
DE93623950 


DE93623952 
DE93623953 
DE93623956 
DE93623957 
DE93623958 
DE93623959 
DE93623960 
DE93623969 
DE93623970 
DE93623971 
DE93623972 
DE93623975 
DE93623976 
DE93623987 
DE93623990 
DE93623998 
DE93623999 


1066 


Report No. 


IAEA/UNDP-INS/88/013-19 
CNIC—00572 
CNIC—00615 
STUK-A-102 
CNIC—00643 
CNIC—00675 
ESA-ISY-1.1 
ESA-ISY-1.2 
ESA-ISY—1.3 
ETSU-TID-4088-P1 
ETSU-TID-4088-P2 
CNIC—00608 
CNIC—00609 
IAEA-NDS—1 1 2(rev.1) 
CNIC—00595 
CNIC—00618 
CNIC—00619 
CNIC—00633 
CNIC—00639 
NIKHEF-K-DIGEL—1992-6 
CNIC—00537 
KFTI-92-47 
KFTI-92-48 
NIKHEF-K-DIGEL-—1992-2 
IAEA-TECDOC-693 
BARC—1992/E/019 
ECN-RX-92-068 
IAEA-TECDOC-—692 
VF-UE-92-40 
ECN-RX-91-009 
INDC(NDS)-269/L 
Riso-R—676(EN) 
CNIC—00593 
CNIC—00629 
CNIC—00678 
CNIC—00594 
CNIC—00617 
CNIC—00621 
CNIC—00628 
CNIC—00630 
CNIC—00685 
CNIC—00574 
CNIC—00565 
OUP-93-01 
KFTI-92-3 
BHR-68 
OUP-92-40 
CNIC—00631 
ECN-RX-92-052 
INIS-mf-13510 
SKB-TR-92-29 
CNIC—00575 
CNIC—00603 
IAEA-INFCIRC— 
377(add.2)A/C/E/F/R/S 
IAEA-NDS—129 
IAEA-NDS-29(rev.5) 
CNIC—00622 
KlYal-92-19 
USIP-92-01 
USIP—92-04 
USIP—92-07 
INIS-mf-13517 
NEI-SE-112 
NEI-SE-113 
Riso-R-674(EN) 
NIKHEF-H-91 -06 
NIKHEF-H-92-1 
KlYal-92-17 
ITF-92-9 
NIKHEF-H-91-26 
NIKHEF-H-92-08 
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Order No. 


DE93624000 
DE93624001 
DE93624002 
DE93624010 
DE93624011 

DE93624024 
DE93624027 
DE93624028 
DE93624029 
DE93624031 

DE93624032 
DE93624033 
DE93624046 
DE93624056 
DE93624081 

DE93624082 
DE93624083 
DE93624086 
DE93624089 
DE93624091 

DE93624093 
DE93624094 
DE93624095 
DE93624096 
DE93624097 
DE93624107 
DE93624120 
DE93624127 
DE93624128 
DE93624144 
DE93624178 
DE93624179 
DE93624198 
DE93624205 
DE93624213 
DE93624272 
DE93624273 
DE93624275 
DE93624276 
DE93624277 
DE93624278 
DE93624279 
DE93624280 
DE93624354 
DE93624363 
DE93624364 
DE93624365 
DE93624440 
DE93624465 
DE93624492 
DE93624495 
DE93624496 
DE93624515 
DE93624516 
DE93624521 

DE93624530 
DE93624534 
DE93624539 
DE93624550 
DE93624559 
DE93624570 
DE93624571 
DE93624572 
DE93624578 
DE93624579 
DE93624580 
DE93624582 
DE93624585 
DE93624597 
DE93624613 
DE93624614 
DE93624630 


Report No. 


NIKHEF-H—-92-09 
NIKHEF-H-92-13 
OUP-93-02 
ITP—92-48 
NIKHEF-H-92-11 
NIKHEF-H-92-02 
NIKHEF-H-91 -16 
NIKHEF-H-91-25 
NIKHEF-H-91-28 
ITP-92-39 

ITP-92-8 
LU-TP—92-25 
NIKHEF-H-92-14 
OUP-92-41 
IAEA-NDS-108 
IPNO-DRE-92-25 
KlYal—92-15 
ITP-92-50 
IAEA-NDS—101(rev.0) 
KFTI-92-46 
CNIC—00596 
IAEA-NDS—110(rev.4) 
IAEA-NDS—127(rev.0) 
IAEA-NDS—148(rev.0) 
IAEA-NDS-90(rev.6) 
KlYal-92-14 
OUP-93-06 
ECN-R-92-006 
ECN-RX-92-055 
KFTI-92-49 
CTH-IEFT—142-L 
KFTI-92-50 
CNIC—00611 
CNIC—00602 
LIU-TEK-LIC—1 992-32 
INIS-BR-3115 
INIS-BR-3124 
INIS-BR-3126 
INIS-BR-3128 
INIS-BR-31 29 
INIS-BR-3130 
INIS-BR-3131 
JINR—12-91-550 
INIS-mf-13521 
CEA-CONF—11237 
CEA-CONF-11243 
INIS-BR-31 17 
RISO-R-628(EN) 
INIS-BR-3118 
INIS-mf-13533 
IC—93/66 

IC—92/433 
CIEMAT-683 
DOE-HMIP-RR-91.007 
INIS-BR-3120 
INIS-BR-3132 
INIS-mf-13523 
INIS-BR-3119 
INIS-BR-3121 
INIS-BR-31 16 
IC—93/39 

IC—93/41 

IC—93/47 
INIS-mf—13526 
INIS-mf-—13524 
INIS-GB-476 
NKS-92-8 
CIEMAT-697 
INIS-BR-3123 
NRCN-615 
IAEA-TECDOC-639 
BARC—1992/E/034 


Order No. 


DE93624631 
DE93624635 
DE93624636 
DE93624637 
DE93624648 
DE93624649 
DE93624650 
DE93624668 
DE93624677 
DE93624678 
DE93624683 
DE93624685 
DE93624686 
DE93624688 
DE93624689 
DE93624690 
DE93624691 
DE93624710 


DE93624712 
DE93624722 
DE93624723 
DE93624725 
DE93624726 
DE93624757 
DE93624760 
DE93624764 
DE93624765 
DE93624766 
DE93624767 
DE93624768 
DE93624769 
DE93624770 
DE93624771 

DE93624772 
DE93624773 
DE93624774 
DE93624775 
DE93624789 
DE93624797 
DE93624798 
DE93624799 
DE93624800 
DE93624801 

DE93624802 
DE93624808 
DE93624809 
DE93624813 
DE93624814 
DE93624820 
DE93624824 
DE93624827 
DE93624828 
DE93624830 
DE93624833 
DE93624835 
DE93624851 

DE93624866 
DE93624898 
DE93624899 
DE93624900 
DE93624901 

DE93624902 
DE93624909 
DE93624920 
DE93624921 
DE93624928 
DE93624929 
DE93624930 
DE93624935 
DE93624939 
DE93624940 


Report No. 


BARC—1992/E/035 

IWGFR-80 

IWGFR-81 

IWGFR-82 

BARC—1992/E/021 

CIEMAT-—702 

INIS-mf-13532 

IC—93/64 

BARC—1992/E/028 

WIS-PH-92-95 

BARC—1992/E/031 

CEA-CONF—-11242 

DOE-HMIP-RR-92.108 

BARC—1992/E/020 

DOE-HMIP-RR-92.096(pt.1) 

DOE-HMIP-RR-92.096(pt.2) 

DOE-HMIP-RR-92.096(pt.3) 

IAEA-INFCIRC— 
254 (rev. 1/pt.1/add.2) 

INIS-mf-13525 

INIS-mf-13528 

|A-1473 

IC—93/1 

IC—93/2 

IAEA-TECDOC-676 

RISO-R-679(EN) 

IC—92/413 

IC—93/11 

IC—93/37 

IC—93/38 

IC—93/53 

IC—93/55 

IC—93/56 

IC—-93/59 

IC—93/68 

IC—93/76 

WIS-PH-92-90 

WIS-PH-93-22 

IC—93/57 

IC—93/23 

IC—93/28 

IC—93/40 

IC—93/49 

WIS-PH-92-17 

WIS-PH-93-4 

IC—93/50 

IC—93/70 

IC—93/12 

WIS-PH-93-3 

JINR-E-2-92-304 

CIEMAT-691 

IC—93/51 

IC—93/58 

IC—93/25 

IC—93/10 

KFKI—1992-12/A 

IC—92/426 

IPNO-DRE-92-27 

CEA-CONF—11206 

IC-93/60 

IC—93/61 

IC-93/62 

INIS-mf-13534 

IC—93/52 

IC—93/69 

IPPCZ-325 

CIEMAT—703 

IC—93/48 

JET-R-92-09 

BARC—1992/E/027 

INIS-mf-13527 

INIS-mf-13535 





Order No. 


DE93624944 
DE93624946 
DE93624947 
DE93624967 
DE93780256 
DE93780259 
DE93780420 
DE93782626 
DE93782780 
DE93782781 

DE93782782 
DE93782784 
DE93782786 
DE93782795 
DE93782799 
DE93782814 
DE93782875 
DE93782877 
DE93782879 
DE93782883 
DE93782885 
DE93782887 
DE93782889 
DE93783240 
DE93783286 
DE93783287 
DE93783388 
DE93784562 
DE93784563 

DE93784564 
DE93784565 
DE93784566 
DE93784567 
DE93784583 
DE93784584 
DE93784585 
DE93784595 
DE93784596 
DE93784601 

DE93784605 
DE93784616 
DE93784617 
DE93784618 
DE93784619 
DE93784640 
DE93784657 
DE93784658 
DE93784659 
DE93784660 
DE93784661 

DE93784662 
DE93784663 
DE93784664 
DE93784665 
DE93784666 
DE93784667 
DE93784668 
DE93784669 
DE93784675 
DE93784676 
DE93784677 
DE93784678 
DE93784679 
DE93784680 
DE93784681 

DE93784682 
DE93784683 
DE93784684 
DE93784685 
DE93784686 
DE93784687 
DE93784688 


Report No. 


BARC—1992/E/029 
IC—93/42 

IC—93/71 

IC—92/142 
DESY-92-152 
DESY-—92-156 
INIS-mf—14129 
JAERI-M-—92-198 
INS—943 
ETDE-mf—93782781 
INS—942 

INS—945 

INS—944 

INS—946 
INIS-mf—14117 
RERF-TR—13-91 
INS-T-514 

KEK-—92-3 

KEK-—92-11 
KURRI-TR-366 
UTTAC-J—2 
KEK-PROC—92-10 
KURRI-TR-367 
Juel-2690 

GSI-93-07 

GSI+93-05 

GSI-92-28 
ETDE-IT-93-131 
ETDE-IT—93-132 
ENEA-RT-INN—90-67 
ENEA-RT-INN—91-44 
ENEA-RT-AMB—91-12 
ENEA-RT-AMB—91-21 
ETDE-IT-—93-137 
ETDE-IT—93-138 
ENEA-RT-ENERG-91-02 
ETDE-IT—93-142 
ETDE-IT—93-143 
ETDE-IT-—93-144 
ETDE-IT-93-145 
ETDE-IT—93-146 
ETDE-IT-93-147 
ETDE-IT—93-148 
ETDE-IT-—93-149 
ENEA-RT-INN—92-26 
ETDE-IT—93-130 
ENEA-RT-INN—92-03 
ENEA-RT-INN—91-45 
ENEA-RT-INN—91-35 
ENEA-RT-INN—91-13 
ENEA-RT-INN—91-25 
ENEA-RT-INN—91-36 
ENEA-RT-NUCL-—91-25 
ENEA-RT-NUCL-91-14 
ENEA-RT-NUCL-—91 -30 
ENEA-RT-NUCL-91-24 
ENEA-RT-NUCL-92-10 
ENEA-RT-NUCL-—92-06 
ETDE-IT-93-133 
ETDE-IT—93-134 
ETDE-IT—93-135 
ETDE-IT—93-136 
ENEA-RT-INN—91-59 
ENEA-RT-NUCL-—9$2-03 
ENEA-RT-INN—-91-21 
ENEA-RT-NUCL—92-04 
ENEA-RT-AMB-91-28 
ETDE-IT-93-139 
ENEA-RT-DISP-—91-02 
ETDE-IT—93-140 
ENEA-RT-NUCL—91-17 
ENEA-RT-NUCL—91-20 


Order No. 


DE93784689 
DE93784690 
DE93784691 

DE93784692 
DE93784693 
DE93784695 
DE93784696 
DE93784697 
DE93784698 
DE93784699 
DE93784700 
DE93784701 

DE93784704 
DE93784705 
DE93784706 
DE93784708 
DE93784714 
DE93784715 
DE93784716 
DE93784717 
DE93784718 
DE93784719 
DE93784720 
DE93784721 

DE93784722 
DE93784723 
DE93784724 
DE93784725 
DE93784726 
DE93784728 
DE93784729 
DE93784730 
DE93784731 

DE93784732 
DE93784733 
DE93784734 
DE93784735 
DE93784736 
DE93784737 
DE93784742 
DE93784744 
DE93784746 
DE93784747 
DE93784748 
DE93784749 
DE93784750 
DE93784751 

DE93784753 
DE93784754 
DE93784755 
DE93784756 
DE93784757 
DE93784761 

DE93784762 
DE93784763 
DE93784764 
DE93784765 
DE93784766 
DE93784767 
DE93784768 
DE93784778 
DE93784797 
DE93784803 
DE93784804 
DE93784805 
DE93784809 
DE93784816 
DE93784817 
DE93784818 
DE93784834 
DE93784841 
DE93784843 


Report No. 


ENEA-RT-NUCL-91-18 
ENEA-RT-INN—-91-01 
ENEA-RT-NUCL-92-16 
ENEA-RT-NUCL—91-10 
ENEA-RT-INN—92-28 
ENEA-RT-NUCL-91-02 
ENEA-RT-INN—91-14 
ENEA-RT-INN—91-03 
ENEA-RT-INN—91-49 
ENEA-RT-INN—91-12 
ENEA-RT-INN—91-48 


ENEA-RT-INN—92-03-Rev.1 


ENEA-RT-INN—92-19 
ENEA-RT-INN—92-32 
DTH-LET-RE-92-2 
SJF-Beretning-52 
NEI-DK-—1080 
NEI-DK-1079 
NEI-DK-1144 
NEI-DK-1113 
NEI-DK-1115 
NEI-DK-1114 
NEI-DK-1116 
NEI-DK-1117 
NEI-DK-1118 
NEI-DK—1111 
NEI-DK-1112 
AUC-IES-R-88-35 
AUC-IES-R-90-11 
DTH-LET-RE-92-4 
NEI-DK-1129 
NEI-DK-1128 
NEI-DK-1121 
NEI-DK-1109 
NEI-DK-1126 
RISO-R-647(EN) 
RISO-R-672(EN) 
RISO-R-662(DA) 
RISO-M-2939(EN) 
NEI-DK-1123 
NEI-DK-1124 
AAU-OI-MEMO-1991-4 
DTH-LV—92-38 
DTH-LV—92-36 
DEFU-KR-16(ed.2) 
NEI-DK-1136 
NEI-DK-1135 
NEI-DK-—1138 
NEI-DK—1139 
NEI-DK-1140 
RISO-R-661 (EN) 
RISO-R-643(EN) 
DTH-LV—92-33 
DTH-LV-MEDD-236 
DTH-LV-MEDD-238 
DTH-LV—92-35 
DTH-LV—92-34 
DTH-LV—92-24 
DTH-LET-RE-92-5-Rev.2 
DTH-LV-MEDD-239 
NEI-DK-1134 
STMY-SULA—A4/1992 
VTT-PUB—104 
VTT-PUB-1 11 
VTT-PUB—121 
VTT-ETRR-19 
KTM/E-B—126 
KTM/E-C—34 
VTT-TIED—1428 
NEI-NO-333 
NILU-F—4/90 
NEI-NO-334 


Order No. 


DE93784844 
DE93784845 
DE93784856 
DE93784857 
DE93784858 
DE93784864 
DE93784865 
DE93784866 
DE93784867 
DE93784868 
DE93784869 
DE93784870 
DE93784871 
DE93785162 
DE93785258 
DE93785274 
DE93785284 
DE93785311 
DE93785312 
DE93785313 
DE93785793 
DE93785794 
DE93785809 
DE93785818 
DE93785828 
DE93785829 
DE93785830 
DE93785831 
DE93785832 
DE93785833 
DE93785834 
DE93785836 
DE93785837 
DE93785838 
DE93785839 
DE93785840 
DE93785890 
DE93785891 
DE93785892 
DE93785893 
DE93785894 
DE93785895 
DE93785896 
DE93785897 
DE93786017 
DE93786018 
DE93786019 
DE93786026 
DE93786030 
DE93786033 
DE93786034 
DE93786035 
DE93786036 
DE93786037 
DE93786041 
DE93786042 
DE93786043 
DE93786051 
DE93786052 
DE93786079 
DE93788264 
DE93788265 
DE93788266 
DE93788267 
DE93788268 
DE93788269 
DE93788278 
DES3788358 
DE93788359 
DE93788360 
DE93788361 
DE93788362 


Report No. 


NEI-NO-335 
NEI-NO-336 
NUTEK-FBT—93-3 
NUTEK-NYEL-93-1 
NUTEK-VIND—93-1 
SVF-O-72 

SVF~451 

SVF—453 

SVF—455 

SVF—-456 

SVF—457 

SVF—458 

SVF—461 
ETDE-mf-93785162 
ETDE-mf-—93785258 
IPP-IIl/184 
CONF-9011325— 
Juel-2677 
ETDE-mf-93785312 
IPP—Ill/185 
Jue+2643 
Juel-2647 
ETDE-mf-—93785809 
DESY-92-158 
DESY-92-185 
DESY-92-181 
DESY-—92-182 
DESY-92-183 
DESY—92-184 
DESY-—92-190 
ETDE-mf-93785834 
INIS-mf—14140 
ETDE-mf-—93785837 
ETDE-mf—93785838 
ETDE-mf-93785839 
KFK-5057 
INIS-mf—14139 
INIS-mf—14138 
ETDE-mf—93785892 
INIS-mf—14137 
INIS-mf—14135 
Juel-2678 
BfS-KT-3/92 
KFK-—5107 
Jue+-2686 
BONN-IR-93-09 
ETDE-mf-93786019 
KFK-PEF—98 
ETDE-mf—93786030 
ETDE-mf-93786033 
KFK-5116 
ETDE-mf—93786035 
ETDE-mf—93786036 
ETDE-mf—93786037 
KFK-5021 
KFK-5065 
Juel+-2672 
Jue+2714 
Juel+2692 
Jue+2704 
NIFS—196 
NIFS—193 
JAERI-M-92-131 
JAERI-M—92-142 
JAERI-M—92-125 
KURRI-TR-365 
NIFS-DATA-18 
KEK-92-15 
KURRI-TR-364 
INIS-JP—009 
KEK-PROC—92-6 
KEK-PROC-92-2 
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DE93788363 


Order No. 


DE93788363 
DE93788364 
DE93788365 
DE93788366 
DE93788367 
DE93788368 
DE93788369 
DE93788370 
DE93788371 

DE93788372 
DE93788383 
DE93788384 
DE93788385 
DE93788386 
DE93788387 
DE93788388 
DE93788389 
DE93788390 
DE93788391 

DE93788392 
DE93788393 
DE93788394 
DE93788395 
DE93788396 
DE93788397 
DE93788398 
DE93788401 

DE93788402 
DE93788403 
DE93788404 
DE93788405 
DE93788406 
DE93788423 
DE93788424 
DE93788426 
DE93788427 
DE93788428 
DE93788429 
DES93788430 
DE93788431 

DE93788432 
DE93788433 
DE93788434 
DE93788455 


Report No. 


JAERI-M-—92-163 
JAERI-M-—92-164 
JAERI-M-—92-171 
JAERI-M-92-172 
JAERI-M-92-175 
JAERI-M—92-176 
JAERI-M-—92-177 
JAERI-M—92-185 
JAERI-M—92-186 
JAERI-M—92-187 
JAERI-M-92-158 
JAERI-M-—92-167 
JAERI-M-92-179 
JAERI-M-—92-188 
JAERI-M-92-181 
JAERI-M-—92-189 
JAERI-M-—92-174 
JAERI-M-—92-170 
JAERI-M-92-184 
JAERI-M—92-144 
JAERI-M-92-134 
JAERI-M-92-190 
JAERI-M-—92-160 
PSC—27 
NIFS-PROC-—11 
JAERI-M-—92-191 
JAERI-M-92-193 
JAERI-M-—92-182 
JAERI-M-92-200 
JAERI-M-—92-194 
RERF-TR-0-90 
KEK-PROC—91-16 
NIFS—203 
INS—957 
JAERI-M-—92-216 
JAERI-M-92-209 
JAERI-M-92-199 
JAERI-M-92-212 
JAERI-M-92-154 
JAERI-M-—92-205 
JAERI-M-—92-210 
JAERI-M-—92-180 
JAERI-M—92-208 
NIFS-MEMO-8 
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Order No. 


DE93788456 
DE93788457 
DE93788458 
DE93788459 
DE93788460 
DE93788462 
DE93788463 
DE93788466 
DE93788467 
DE93788468 
DE93788469 
DE93788470 
DE93788471 
DE93788472 
DE93788473 
DE93788474 
DE93788475 
DES93788476 
DE93788518 
DE93788519 
DE93788586 
DE93788609 
DE93788610 
DE93788619 
DE93788620 
DE93788621 
DE93788622 
DE93788623 
DE93788628 
DE93788629 
DE93788630 
DE93788631 
DE93788632 
T193005788 

T193006024 

TI93006788 

T193007053 

T193007148 

T193007487 

T193007760 

T1I93008114 

T193008117 

7193008172 

TI93008680 


Report No. 


JAERI-M-93-001 
JAERI-M-92-214 
JAERI-M-93-009 
JAERI-M—93-010 
JAERI-M-92-217 
JAERI-M-93-012 
JAERI-M-93-007 
JAERI-M—93-017 
JAERI-M-—93-026 
KEK-PROC—92-11 
JAERI-M-93-018 
JAERI-M—93-064 
JAERI-M-93-048 
JAERI-M-93-044 
JAERI-M-93-049 
JAERI-M-92-071 
JAERI-M-92-073 
NIFS-DATA—17 
JAERI-M-92-088 
JAERI-M-92-092 
JAERI-M-92-109 
JAERI-M-92-149 
JAERI-M—92-146 
JAERI-M-—92-152 
JAERI-M-92-173 
NIFS—190 
NIFS—189 
NIFS—188 
INS—953 
NIRS-RSD-99 
NIRS-RSD-—98 
KURRI-TR-362 
KEK-PROC—92-7 


NUREG—1275-Vol.8 


OCDO-93006024 
NUREG/CR-5980 
NUREG/CR-5911 


OCS/MMS-92-0068 
NUREG-0750-Vol.36-No.2 
NUREG/CR-5229-Vol.5 


DOE/BU—0005 

NUREG/CR-5934 
NUREG/CR-5834 
NUREG/CR-5933 


Order No. 


T193008824 
TI93008836 
TI93009081 
T1I93009120 
T193009121 
TI93009355 
T193009358 
TI93009533 
7193010122 
T193010300 
T1I93010505 
7193010515 
T1I93010655 
7193010818 
T193010945 
T193011366 
7193011404 
T193011405 
7193011408 
7193011461 
7193011463 
T193012078 
7193012193 
7193012851 
T193013033 
7193013136 
T1I93622025 
TI93622506 
T1I93622546 
T193622547 
T193622712 
TI93622717 
TI93622718 
T193622719 
TI93622720 
T193622721 
TI93622722 
T1I93622723 
T193622724 
TI93622725 
TI93622832 


Report No. 


NUREG/CR-5898 
NUREG/CR-5958 
NUREG/CR-2850-Vol.11 
NUREG/CR-5998 
NUREG—1220-Rev.1 
NUREG/CR-5959 
NUREG/CP-0128 
NUREG—1214-Rev.11 
NUREG-0750-Vol.36-No.5 
NUREG/CR-5951 
NUREG-1275-Vol.9 
NUREG/CR-5851 
NUREG—0837-Vol.12-No.4 
NUREG/CR-6012 
NUREG-—1 100-Vol.9 
NUREG—0725-Rev.9 
DOE/RW-0407 
DOE/IG-0321 
DOE/RW-0413 
NUREG/CR-4832-Vol.5 
NUREG/CR-5471 
DOE/IG-0322 
DOE/RW-0409 
NUREG-0430-Vol.12 
NUREG-—0847-Suppl.11 
NUREG-0750-Vol.37-No.2 
EUR-14170 
EUR-—14213 
EUR-14296 
EUR-14402 
EUR-14365 
EUR--14163 
EUR-14194 
EUR-14235 
EUR-14335 
EUR-14338 
EUR-14364 
EUR-14438 
EUR-14467 
EUR-14531 
EUR-14520 
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